WO 2011/ 123693PCT/ US2011/ 030802 SWEET FLAVOR MODI FI ER CROSS- REFERENCE TO
RELATED APPLI CATI ONS 5This application clainms the benefit of priority to
U S. Prowveizonai2addat ent Application No. 61/320,528, fil edtApseei/e2802010 and
entitled "SWEET FLAVOR MODI FIER'; and U, S. Provisional Patent Application
No. 61/422,341, filed Decenber 13, 2010 and entitled "SWEET FLAVOR
MODI FI ER'. The contents of these applications are hereby incorporated by
reference in their entireties for all purposes. 10 FILED OF THE | NVENTI ON
The invention relates to co I t flavor nodifiers and/or
tastants. BACKGROUND OF THE§?%%%%$L%§ﬁ%§$%g§¥g§%§ system provi des sensory
i nformati on about the chem cal conposition of the external world. Taste
transduction is one of the nost sophisticated fornms of chem cal-triggered
sensation in animals. Signaling of taste is found throughout the ani ma

ki ngdomRr3IPRESERPNE ATEL &F0 T 11 a PPhEC ADSINS onpl ex of vertebr ates. Mammal s
are believed to have five basic taste npdalities: tter . sour,

sal Py, and URERPPY{RHE" ta8Ee o PeTrohBSEMTindY ot %%ﬁé‘mbw@% Appbeios -

taste) 41,320,528, {@1@%&})@ 2@!{@Qﬁita%%th,@mjw9@&@19\‘&@5}@%@1‘){{%%93&% @ke health
concerns on the rise globally, but are growng at alarmng rates in the

-Un|te@W@maQ@%?a@Mganﬂ@mdmdab@ﬁﬁégﬁéféﬂ%éve%mﬁﬁoheﬁﬁéﬁmhh@ﬁﬁwﬁ“E@Tﬁﬁnlted
tor en% A\%E@R’?@ﬁfﬁ? ﬁ' f! Eoln SR 0 ]Iif.fbf.eCtp e augne»a&uhel by 19&)1 I (QE;?%@% Jerence
sweet enérs can provi e St ess" of's th-V taste
qual|tmemknBemau&ebtﬁEymaaﬁsnany tinmes 755meeter than sugar much | ess of
the sweetener is required to replace the sugar. H gh-intensity
swelt eners have a wi de range of chemically distinct structures and hence

possessvan YImgipiQRentii@s, such as, without limtation, odor, flavor,
mout hf eel , and aftertaste. These properties, Fartlcularly fIavor and

af tert ast e, Thr &vekin R sonRiaRys G at frecet [lppor ofodiizest gl (&5l t hat each
tenporal profile is sweetener-specific (Tunaley, A, "Perceptual
30Characteristics of Sweeteners”, Progress in Sweeteners, T. H Genby, Ed.
El sevi &rAGPPROGINIBCIFETICE INTE8IYCGN WO 2011/ 123693PCT/ US2011/ 030802

5 The taste system provides sensory information about the chemical composttion of the
external world. Taste transduction is one of the most sophisticated forms of chemical-triggered
sensation in animals. Signaling of taste is found throughout the animal kingdom, from simple
metazoans to the most complex of vertebrates. Mammals are believed to have five basic taste
modalities: swect, bitter, sour, salty, and umami {the taste of monosodium ghitamate, a.k.a.

20 savory taste).

Obesity, diabetes, and cardiovascular discase are health concerns on the rise globally, but
are growing at alarming rates in the United States. Sugar and calories are key components that
can be limited to render a positive nutritional cffect on health, High-intensity sweeteners can

provide the sweetness of sugar, with various taste gualitics. Because they arc many times
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sweeter than sugar, much less of the sweetener is reguired to replace the sugar,

High-intensity sweetencrs have a wide range of chemically distinet structures and hence
possess varying propertics, such as, without limitation, odor, flavor, mouthfecl, and aftertaste.
These propertics, particularly flavor and afiertaste, are well known to vary over the time of
tasting, such that cach temporal profile is sweetener-specific (Tunaley, A, "Perceptual
30 Characteristics of Swecteners”, Progress in Sweeteners, T. H. Grenby, Ed. Elsevier Applied

Science, 1989).



Sweet eners such as saccharin and

6- et hyl - 1, 2, 3- oxat hi azi n- 4( 3H) - one- 2, 2- di oxi de potassium salt (acesulfane
pot assi uniwoana/ieseaonl y characteri zed as having bitter aod/useoimesasbtic
aftertastes. Products prepared with 2, 4-di hydroxybenzoic acid are cl ai ned
to display reduced undesirable aftertastes associated with sweeteners, and
do so at concentrations below 5 those concentrations at which their own
tastes are perceptible. Also, high intensity sweeteners such as sucral ose
and aspar t agg AL&.rf GRAY &@QCMH AU - SWRGL ﬁ@%%\%kdz&ea;@ﬂ%gpb%rzﬁwan

del ayed onset and li1ngering of sweetness (S. et al

Sci ., @8@3$m59@k6®@mﬁﬁﬁepemggsybmnconnmﬂﬂbuhMagmmeémsh@ﬁ@gbﬁnimh%n an
re)e(t(::regt glg:ltaife’l&s %ﬁé{:&?ﬁg{ﬁ y 18%1)(.&9;0&%0(? Wl\éﬁ?‘gr%{ OM%Q n%on aucp g Llau{lﬁ to@o b u’ls’v 19| ; trap

domai nﬁCaﬂi@d’cSmﬁiuﬁtﬂbﬁo&iﬂyﬁai‘tﬁd}gﬁimﬁ@fwﬁl@m@mﬂﬁ& aid @ié@&ﬁ c@fthitdiRes b&owodul at e
t he _chenosensol y receptor nd/or its |ligands, Certain conpounds have been

r epor t S¢St SORAVE LD ATIER SRB ST iELFer ‘eﬁ’fﬂ&ﬁéi’hg A5to peP ey N ceree

descri Rgdh dsRulhgsd %r&sﬁﬁla%tar@% )ﬂi&?ﬂ%}'h@@ﬁss\i Ie8le @sddﬁ@i@!*@f‘%m lems, i.e( &atdaS.
Pat ent Application Seri al 0,592, entitled "Mdul ation of

Chenpsengdpyl Ressepe of sva n@»ﬂ_ﬁ\g@n&s@m@issé;ci 5@@@ SThERSMiSE 02 fG6P é P Pline 8,
2007; (2) UI??*A g”tnef orgeg'bﬁpﬁ kqﬁH Oﬁniué?d dm é‘tl/\g%@ R‘m(p quﬁlahlg Ee&

"Modul at i on sensory Receptors L %n soci efewth",
filed Ah@m&in&ﬁvﬂﬁaﬁgreﬁmcmuﬁbn&MﬁemtuA@pun@ﬁmiowuﬁenmaVuhbihﬁﬁ¢@@ﬂmﬁlo
entitled "M ulatlg of Che segh‘ X Rece & Srs 3$d Li gands ASSOCIaHgd

ThéP ewi't h™UEPF &S FRBRTHYOE, 078 ‘%a“t AT SR TOBHAP O ABPIPORET BN No.
PCT/ US2Q084 Q8565841 @bhbsiRd ha %@ﬁ%h@ bem efnaChamasnsakyi.Recenhehg and

Li gands Associated Therewith", filed June 203, 2008. The content of these

appl|céﬁﬁﬁﬁ§%a¥%&ﬁéﬁ%ﬂﬁﬂ?Wé@?bwfﬁﬁé@5%9“%%ﬁ@ﬁ@#@emﬁh&the|r entirety for al
ur poses. The..pr ti O Vel entive sweet
purp IS, lha‘? Y d\g@?c’fhtgb{ @%ﬁﬂ N 11%@%‘1%&1{@ 8 Wﬁ‘ﬁ@%&

taste enhancers Wt aracteri’stics THE
I NVEI\I'I'I(@smosansory Ifé‘df@&cm@s emdab@nmﬁn‘kgswhﬁted phesent”, ifdadeite 82067 p\2) Hes Patent

D 12 B0 T eRYOLS 553065" AL QP oh Gl P RPEPHEESPM £1¢ and) or
SO| vat e,igaheneioBiateA Thsrew@R, filedREG0F RAUTN 31 RZ. PalNRLERRARA 10ir NRILCRG) NR2R3,

61/027,410, entitied “Modulation of Chemosensory Receptors and Ligands Associated
Therewith”, filed February 8, 2008; and {4) International Application No, PCT/US2008/365650,
entitled “Moduiation of Chemosensory Receptors and Ligands Associated Therewith”, filed June

20 3, 2008, The content of these applications are herein incorporated by reference in their entivety
for all purposes.

The present invention provides novel and inventive sweet taste enhancers with desirable

characteristics,
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SUMMARY OF THE INVENTION
In one embodiment, the present mvention provides a compound having structural

Formula (I) or (')



NR1C( S) NR2R3or -NRi C(-NI1)NR2R3; 5B i s hydrogen, alkyl, substituted al kyl,
aryl, substituted aryl, arylalkyl, substituted arytal kyl, acyl, substituted
acyl, hetwoaalikipBqodsubstituted heteroal kyl, heteroaryl, peuhmsbotiosmsd2
heteroaryl, heteroaryl al kyl, substituted heteroarylal kyl,-S(0), R4, -NR4R5,
C(O)N. R4. le, -CO2R4, -NRACO2R5, NRAC(0) Nl eR6, -NP.4C(S)N15P. 6,

-NRAC(=NI 1 ) NR ) R6, - SO2NRARY - NR4SO02R5, - NRASO2NR5R6, - B(OR4) (OR),

-P(0) (OR4) (00, or Cis -0le,-S(0)bR7, SOR7, -C(0)NR7R8, -CO2:R7,
-NRI CO2A8, -NR7C(0)NR8- 9, -NR7C(=NH) NR8R9, -SO2NR7- - NR7S02R8,

- NR7SO02NR8R9, -B(OR7)(OR8), P(0)(OR7)(OR8), - P( )(R7) (OR8), or heteroaryl
(for exanple, tetrazole),;_ Dis an aryl, bstituted aryl,

het eroaryl, substituted ke oxa cycl oal ki _ stituted cycl oal kyl,
cycl ohet er oal kyl or substit ted| | ohet er oal kyl r[ wherein the ring is
optionally 15fused to an S N substi t utetRhg hc. teroaryl,
substituted heteroaryl, g;elo IkyI, substituted ¢ycl oal kyl,

cyel ohet er oal kyl , or substitubed cyefphet eroal kyA ringiima and b are

i ndependent|y O, or, 2; and R, R2, R3, 1, W R6, R7, RS, and RO
are |nd’éﬁéﬁl%‘r‘ﬁiV‘“h‘ii‘tfﬁr%é%lhma‘l“%‘?m substituted alkyl, aryl, substituted
aryl, arylalkylors Uﬁﬁw@kédr\@r{m‘ahm‘kz? Ao, @Ubﬁkf(f(@)ﬁd 1@’Cy|

het er oal k |, 20substi tuted het eroal kyl ,” heteroaryl, substitut ed het er oaryl ,
het er oaNﬁl‘iaI%WH\ Fopr DS TN Rnet eroarylal kyl; or alternatively. Rl and
R2, R2and o {/ et her with
the at ons t?mﬁ%ﬁﬂh% ét?leB ?gﬁi‘fagrim&%g%%\&“id%hi%ﬁ 1?{;%1 Rﬂquh%’g“ {SUbStI tuted
cycl ohetexlogl &y, subsgsted zmyarheftghﬁtk‘\,émbmnﬂﬁhﬂk,tvrbhmdphaeﬁem@1 |<mt;ﬁnm<bn

provi des an i estl o] ositjon 25co 0 sthe present
i nvent E‘Btﬁ“é"ﬁ‘& Wf?%ﬁlég?fﬁ%}“&‘é Bl E*EL %%\e 31?47 % %]é?r Renmbodi nent ,
the presgmr‘AY em)ki@‘h -T@RQ‘@@G&R&{@)‘I\Q{’W INGONCERRF AL WRQ(MQRR@}@(

conpr|3|n co Qun 0 rese nt |1 ventlon and carrier
2011/ 12%(63@%@/ BRI @@@%@@%{@R Bﬂ(?fgé@mﬁ hePééatﬁB%diiﬁ%ntw l’@ﬁg}?&"em

i nygnt i on praviges aoIRt hed of rmdul ati pg, khewﬁm@@twt ast @ @fNa%i ngest i bl e
COﬂpOSItIOﬂ conpr|S|ng contactln the 1 ngest’i ble co OSItIOﬂ or brecursors
t her eof NIt QI NADNGR O uBith Nt Rf‘hmqos@siemm HenRiBh Eﬁ(@)i{ ‘oR*a nodi fied

| ngest I_p(l O)(&%‘), ~P?6)(R X OR™, or heteroaryl {for example, tetrazole);

D is an aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, substituted

cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring wherein the ring is optionally

I5  fused to another arvl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, substituted

cycloalkyl, cycloheteroalkyl, or substituted cyclohetercalkyl ring;

a and b are independently 0, T or 2; and

RLURSRLRYL RS RS R R® and R are independently hvdrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arvlalkyl, substituted arylalkyl, acvl, substituted acyl, heteroalkyl,

20 substitoted heteroalkyl, heteroaryl, substituted heteroaryl, heteroaryvlalkyl or substituted
heteroarylalkyl; or alternatively, R and R,z, R” and R,3, R and R°, R and R,6, R’ and R,g, or R®
and R’, together with the atoms to which they are bonded, form a eycloheteroalkyl or substituted
cycloheteroallovl ring,

In another embodiment, the present invention provides an ingestible composition

25 comprising a compound of the present invention and an ingestibly acceptable excipient.

In another embodiment, the present invention provides a flavoring concentrate

formudation comprising a compound of the present invention and a carrier.
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I n anot her enbodi nent, the present invention provides a nmethod for
preparing a 5conpound of the present invention. DETAILED DESCRI PTI ON OF THE
| NVENTI ONvOIzesi¢1236%d ot her enbodi nents, advant ages, and Peatuse@s/0sdsor he
present invention are provided in the sections below Unless defined
ot herw se, all technical and scientific terns used herein have the sane
meani ng as commonly understood by one of ordinary skill in the art to which
this invention belongs. Dinitions "Alkyl," by itself or as part of
anot her subst &&o‘ﬂ?s?%mb&%fneﬁtsﬂgc%%\%ﬁ%ﬂﬁkﬁgwﬂdyun%%’%ﬂb‘&%?%iuﬁﬁﬁ@&h%@mt
straight-chain or cyclic nonoval ent 'hydrocarbon radical derived by t
rennvammahﬁ@n@¥$3hydr@g@nﬁamwnm®nanﬁQMSWNQLéﬁvaﬂb@hkapmmVQmmampmw@nmn
et nod Pt & I PR g e A Ry Grtsem ertagT BEH e B i ted to.
met hyl ; et hyl @nosltt(ﬁ bm&&diﬁi; hﬁﬂmlpxcxeﬁthﬁnyibon eichyiay h mepifod @yl Sesi@l aas
propan-1-yl, propan-2- y cycl opropan-1-yl1., prop-1-en-prop- | -en -2-yl,
prop- 2‘@ﬁpW“VT“@§UFV%?’nﬁ?ﬁwﬁprop I-en 1-y. ; cycloprop-2-en-1-yl,
prop-1-yn-1-yl, prop-2-yn-1-yl, etc butyls such as butan-1-yl,
but an- 2- 202- et hy| an- 1- , 2. met hyl - pr opan- 2cycl obut an-1 -yl , ,
but -1 - '@@@FT3QE%%¥ﬁvﬁ>br Jile XﬂfT‘ﬂﬁlm\but 2-en-1-yl, but-2-en-2- yI
but a- 1, 3-di Lodre l.obuta-1, 3
dien-l-yl, %‘gb\b (%h bih yg%ﬁ:ﬁd G?ibg 3 ?\ (%)t,yvjf}; éa%é!?a a?lgk"s iiléﬁﬁ é}wmy{mu%%()% (11 é)and t he
I i ke. TPhe idceinm}i'a abtkl;om }hdms &pec i r&dl@l?berm B, esﬁidadmml am’icsk irdefigroupsschiavi ng

ree or | evel of saturation, ups havi.n l.usi vely single
o) Bon e HEREge PYPBIESY RAUIRY® ooty e b e Sk GRS b bonds,
groups“h@yhﬂglgﬂﬁu@gha@m@ triple carbon-carbon bonds and groups having
m xtures of single, doubl e and triple carbon- carbon bonds. V%ere a specific

IeveI éhﬂgﬁwﬂ¥at|on is intended, the expressions "al kanyl," "al kenyl," and

“al kynyl * aﬂ@ﬁ%§egﬁt%gtéQ{Em@“?ﬁf%ﬁ?”%ﬁuu§£%§%§¥<)9£9M8m88?ﬁ§%§§§%%;0”"to

20 carbon atons i ments, an a
conpr i $eschadomradghtehli oc aydhonnabonsntdQ (iﬁha@iﬁn agldaydigrived hy Steirbinootl hébn e

N i e A R R G
anot hefnid@B Y eyictoalkyl” as defined herein below. Typical alkyl groups include, but are not limited
to, methyl; ethyls such as ethanyvl, ethenyl, ethynyi; propyis such as propan-1-vl, propan-2-vi,
cyclopropan-1-yl, prop-1-en-1-yvi, prop-l-en-2-vi, prop-2-en-1-y1 (allyh}, eycloprop-l-en-1-yk
cycloprop-2-en-1-vi, prop-t-yn-1-vi, prop-2-yn-1-yi, efc.; butyls such as butan-1-vi, butan-2-yl,
20 2Z-methyl-propan-1-vi, Z-methyl-propan-2-vi, cyclobutan-1-yl, but-1-en-1-y1, but-1-en-2-yl,
2-methyl-prop-1-en-1-vi, but-Z-en-i-vi, but-2-en-2-yl, buta-1,3-dien-1-vi, buta-1,3-dien-2-yi,
cyclobut-1-en-1-vi, cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yi, but-1-yn-1-v, but-1-yn-3-vi,
but-3-yn-i-yl, efe.; and the like. The term “alkyl” is specifically intended to include groups

having any degree or level of saturation, i.e., groups having exclusively single carbon-carbon
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bonds, groups having one or more double carbon-carbon bonds, groups having one or more triple
carbon-carbon bonds and groups having mixtures of single, double and triple carbon-carbon
bonds. Where a specific level of saturation 1s intended, the expressions “alkanyl,” “alkenyl,” and
“alkynyl” are used. In some embodiments, an atkyl group comprises from 1 to 20 carbon atoms
(C-Cop alkyl), In other emboduments, an alkyl group comprises from | to 10 carbon atoms

30 {C-Chp alkyl), Instill other embodiments, an alkyl group comprises from | to 6 carbon atoms

(Ci-Co alkyl), It is noted that when an alkyl group is further connected to another atom, 1t



WO 2011/ 123693PCT/ US2011/ 030802 beconmes an "al kyl ene” group. In other
words, the term"al kylenc" refers to a divalent alkyl. For exanple, -CH2CH3
is an et hyb,20mi2B@3- CH2CH2- is an ethyl ene. That is, "APKyluse@,1/03M392itsel f
or as part of another substituent, refers to a saturated or unsaturated,
branched, straight-chain or cyclic dival ent hydrocarbon radical derived by
the renoval of two hydrogen atons froma single 5carbon atom. or two

di fferent carbon atons of a parent al kane, al kene or al kyne. The term

"al Kyl @0g5mdsg - Mﬂ%n "CH Gy P%KMic@Q%rdba&n dehd @g&g ISP Rirls QPJ L C A S S

"al kylenc.” is speci |caIIy i ntended to 1 nclude groups having any degree or
| evel aﬁﬁsﬁtuﬁ&biﬁmmcm«@sﬁ\@nbupéiﬁéVHﬂgne&Eku@|b@*yns&&gkamcéybgﬁt@arbon
bonds, LQne or 3 car. g nds, S haV|ng
one OI‘ ar rf ano%cr St %Jcnt %g rl {0 3 sg%m \,x?%inlalsat}l%ia C@Olﬁig{\}']{cg b~ giizam g

si ngl e,cyﬂQLﬂN&crﬁﬁddib{drmiﬁadﬁﬁhﬁﬂw&Blb’\thFj rgb@(ﬁdS@th&i’xﬁl@ﬁﬁ p@mbfuo@nds @M@ib of
satyration is |ntendeg t he expreSS|ons aI any Iene " alkenylene and

" al RynyPERREO5 & & rh SHRE" aiBBdi ARRtey! Al o kgreenalgroupisdsipri ses from
| to 20,&3RoN:aLARB &%M%@QmﬁbkMMﬁﬁ@)muJﬁbﬁ$ﬁeTh&ﬂEﬁdMH%@ﬁﬁﬁban al kyl ene
group conprises froml to 1.0 carbon atoms (CI-ClO al kylene). in stil

ot her eémvodizientiended iy ablkgé @Wéﬁfg?ﬁpr; G0 mipgn»g eslefeiofpdtornbos Leagvons at ons
(C1-C6 kyl.enel., ... |t Lf of anot her

Subst i tha“veﬁ%; S| h?]r}v )w sutu ie Larho? iﬂw{ﬂ?ﬁ' dl, ha‘§1§t on Bw?&éﬁ%g%@or cyclic alkyl
rad|cakmﬁennmednbwukhﬁomﬁﬁmvmgo@$oomemhyﬁm&g@nnammnnbmnﬁuadgnmgtEﬂma;bon

at of .a parent al he ter cl udes "c "

deg{r}neﬁ"h‘é‘&éloﬁ“ﬁé “%‘%ﬁﬁf &aple é‘l‘fg]%\‘hw %‘dbié k"ﬂﬂ‘u&’é’ﬁ “lb‘ﬁ%{ ‘“é[f a‘ﬂ“’f‘m t ed

to, Weﬁﬁﬁfb)ﬁhed @Uaﬁaykww‘@mawme SL&Q\QHQQ@@’ REORAAL ML arPLQRAM Zatyﬁi

(|soprop¥ cyclopropan | -yl’, etc. butan is such”as butan-l-yl,

but an- 2Eppdifusats. Hutlyyiene erouhesonyisgs ‘fw!@ﬁan ogpoy pep by £y alkylene). In

? AImEt hY\FheP Ergf?@(ﬂmzm'}( fca(r; gglgg%%%%?u ?Apggéoéti {e}‘{l} h égﬁ) é %Iﬁfw&e ﬁg{\iﬁ@ o ngl’u Sahét‘/%%g)n

unsatuﬂmmﬁdmhmammhﬂdvmﬁiaan@hhnﬁa@una@mp@yeﬁpmlﬂdQMMmeM@asKhaM;ng at

egs Ee car bon-car bon doubl e bond derived by 75the renoval of one
bh1fron1a single carbon atom of a parent al kenc. The term

" al kenyl "1 nglinges vyayeleakkenydt anagedebingd hefel 0 skehawsd LSEhmgaﬁOUp nmay be
in either the cis or_trans conformati on about the double bond(s). pi cal

al kenySUHE Y0 Bevtiger kP urdigy e byith weagvilel ot h\éﬂiﬁ%eﬂ aHPB HERY bgnﬁac h as
prop- | sﬁi@oﬂ' (woilﬂ o ;Qipenlt a@gm Jmaerﬁ{ ‘%@(a%?]@@n&udex 1(, (c%alkbﬁ a@q{c‘ﬁBﬁgﬁ@QﬁEZ yl

cycloprop- 1 -en- "1 -yl; cycloprop-2 -y1l; “buteny Is suc
-en- 1 bc}yatf» B@bqat alkanyé gr-ozp%/i‘m fuge. ipet dy lnotdrroyped tom@than‘ysﬂ u:hdmyt pRopanyls quchy 1

bu%ﬂ as ;lmpan ¥ J)tr%i)an -}eiélsoalyog& )é)\/\ﬂﬂpg}({j}%é (%?3 3Pti ‘n’n 311 ésag’u 80? Pg;aé y- 1
cycl ob@ﬁan 213, 13seadjuﬁﬂ} 2Imetiyilpro@inCl-y! @éfd)@m’g bﬁ’*iﬂmﬁ@bpropaimﬁ}1 { i~butyl, X
cyclobutan-1-vi, efc.; and the like.
“Alkenyl,” by itself or as part of another substituent, refers to an unsaturated branched,

straight-chain or cychic alkyl radical having at least one carbon-carbon double bond derived by
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the removal of one hydrogen ators from a single carbon atom of a parent alkene. The term
“alkenyl” includes “cyeloalkeny!” as defined herein below. The group may be in either the cis or
trans conformation about the double bond(s). Typical alkenyl groups include, but are not limited
o, ethenyl; propenyls such as prop-1-en-1-vl, prop-1-en-2-yi, prop-2-en-i-yi {aliyl),
prop-2-en-2-v1, cycloprop-1-en-1-yi; cycloprop-2-en-1-yl; butenyls such as but-1-¢en-1-yL

30 but-l-en-2-vl, 2-methyl-prop-L-en-i-vl, but-2-en-1-yi, but-2-en-1-vi, but-2-cn-2-yl,



"Al kynyl," by itself or as part of another substituent refers to an

unsat urated branched, straight-chain or cyclic al kyl radical having at

| east onewoantion3ear bon triple bond derived by the 5rempealusediiopmsohydr ogen
atomfroma single carbon atom of a parent al kyne. Typical al kynyl groups
i nclude, but are not limted to, ethynyl; propynyls such as
prop-1-yr3-1-yl, prop-2-yn.-1-yl, etc.; butynyls such as but- 1-yn- 1 -yl
, but- 1 -yr3-3-yl, b ut-3-yn- 1 -yl, etc.; and the |ike. "Al koxy," by

i tsel fyor, laﬁgi%rlt‘,iofmt@@%tc}ﬁeﬁ 2%@%10%&6%1 Bl gtuiora5adi cal of the
formul a - where R199 i's alkyl or substirtuted al kyl” as defined

her ei n.Cyin”*um i 3 “Beyk ‘viw,lemééihxﬂﬂ@r as part of anot her substl tuent refers to
a radical - (,) . subs yl,
aryl, substit g%ye abr‘yy?gr‘]f\fOl y1 %ﬁlgm?ﬁybbut‘%%em 1 ?i)é y1 & kn“ﬁ “{%{“%g‘l‘l§

subst i tstbight- dhﬁinej’r@adﬁkydﬂ{}ihz&h@jﬁ bariyd aliw{ Oﬂrcaﬁmbb&iﬂj@uﬁﬁ;dv B@iﬁd&dﬁ@ﬂfb&bﬁiﬂcyl as
def i ned herf gresentatlve exapp S |ncluf but _are not g%ted to
for Ayl FUBE8t ¢ Oméy TO8AR YT AT B A *ég‘t?l“oiﬁ?éw *h%‘tfHVI&g%’F‘boﬁWm BERZBy I
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that consists of a solute ion or nblecule, i.e., a conpound of the present

i nvent inomenalittdy fofveoaoy! &iﬁm\é htirgeriekanel eulprdsierymdniknatl ey used. Frheosol vent |
the cor, ﬁ%@&ﬂg s'\}% %Qaa%%% v°1 &D{HE %6‘2; 1&}:{*&%&{}‘??erm%fa&‘%gkno"i@g 8,87 ne

i de Of rrves ma c npound of
t he pr e&enﬁ dr nkk@njz ieme iyloai‘?&)&md*&ﬁdrﬂlikef is &0;-@matiey] grdtip hokrdahe nooapound of

pr s |on N- oxi d |caII cont functlon | group
ﬁp % “‘ﬁ‘e‘%‘ ‘rfé ‘*?W’Pit‘v’f E‘"‘" %‘Ey‘@?“d@ Rigigyoatylal “Qﬁ Mgéﬁﬂ%‘t‘ﬁ‘&t d," when
used t%ﬁmhfmm sgem@falz@qv mbﬁp,z 10F alk el galioty MRENS 1 DAt Q0 Oltd¥ON e
hydr ogen at ons of the specified group or radical are each, independently of

one an@#ﬁ@YES@@ﬁ%ﬁﬁg@éﬁdWFﬁﬁﬂfﬁe same or different substituent(s).
Substi tuent «gr.oups, l’l{%gg) ulor 50, . «Hg%;}da Yt 10gs 8 §%¥‘Hf1a€r} E{lg %GQQ cﬁ/{? in the
S§ mte

speci fied group or |nc but  are not T hal o, -0-,
=0, - S- furzSpnai NRefR.ic 2 chRlui@ ENEORCducky mthﬂc\leowetiwskl,ty oiCE3 func@Mal OGN, - SCN,

- - =N2, -N3,. -S(0)2RDb, - 0S(0) 2Rb,
- 0B 0) 301 b 7 Dot ORI G {88 3T B DR GREY (81 B by (BR)Y CLEES 0L 0) R
_C(9) Rh;hcmﬁ(um)\ﬁ}m Qﬁ‘e):@ L‘)‘H}Q(n@)mﬁbmn e@(xﬁ) % em@(x&)(NR@B@zetm (@@Nﬂﬁb) NR Rc”
-0C(0)i-e" -0C( -0C(S) ORb, -NR6C(0) Rb
- NRbC( &j pdpds”, %:(k}‘) @vhﬂ wqe;@(l@% 7” Ni-‘%ﬁt( Ry TOR Dtk RO PRI TRES

- Nf eC( NBQ%BH} ﬁ;@g szn%quﬁMt%(ﬂ\ R’?urzh Lr %f,&y RExi oy ()Sa@ét O&@ny b ;OQ?L(Q&Q P

consi stin al'kyl', cyelo t'er oa , cycl oheteroalkyl™ "ary
aryl al kKy¢BZ’ henaer@amyfbaihmdihé’tferbanmtbyikxwh ié\ébﬁ Rﬁim@h}h@éﬁ@m@iaﬂxﬂﬂomi

hy og Ra. . an N is 30i Y, ﬁb natiyvely, the
(35 %%:Qf Ej i l?aﬂm sugg%%tf ’mts VPR %9? xycai %;V r% 9a ?;n\,?yiﬁ]()&i} e OXY L,ar‘oon‘)y
{(“FMOC”}, nitro-veratryloxy Camonyl {("*NVO{"} and the like. Representative hydroxy
protecting groups include, but are not limited to, those where the hydroxy group is either

acylated or alkylated such as benzyl, and trityl ethers as well as alkyl cthers, tetrahydropyranyi

ethers, trialkylsilyl ethers and allyl ethers,
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“Salt” refers to a salt of a compound, which possesses the desired pharmacological
activity of the parent compound. Such salts include: (1) acid addition salts, formed with
morganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid, and the hike; or formed with organic acids such as acctic acid, propionic acid,
hexanoic acid, cyclopentancpropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid,
30 succinde acid, malic acid, maleic acid, fumaric actd, tartaric acid, citric acid, benzoic acid,

3-{(4-hydroxybenzoyl) benzoie acid, cinnamic acid, mandelic acid, methanesulfonic acid,
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which they are bonded forma 4-, 5-, 6- or 7-nenbered eyel oheteroal kyl
which may optionally WD 2011/123693PCT/ US2011/ 030802 include from1 to 4
of the sawe0ri/dBdBer ent additional heteroatons sel ect e#Crruseoitilososgz oup
consisting of 0, Nand S. As specific exanples, -NReRe is neant to include
--N142, -NHal kyl, N-pyrrolidinyl and N-norpholinyl. As another specific
exanpl e, a substituted alkyl is neant to include-al kyl ene-heteroaryl,

-al kyl ene-cycl ohet eroal kyt, -al kyl ene-C(0)0Rb, 5 -al kyl ene-C(0) NRbe, and

- 042- Cholin QARG Leia THE.008:.- 91 sulfRhE aeﬁ(ybsﬁ‘yldg&%%dzgfsgﬁ&ﬁe a&@*@ﬂz&@%ﬂﬁr with
t he atoms to which they are bonded, may forma cyclic ring i1ncluding

cycl oakkil 4-ghidrobywicotretterioatidyl- -paphthalencsulfonic acid, 4guibetoy! et acggh oups usef ul
f‘r’"r:l 332“%@& e iRt nlilr%af%ﬁgm rﬁo[b N gE‘in!,’E t%boxy%elgc'm ggﬁggcp? % Qfiq " adi cal
10tri haL;QﬁEjZEbl}blpwmcﬁEai tmﬁ}\ﬂh‘ﬂa%,ﬁmﬂﬂ@ﬂmw Miacdﬂ%md— 1}43@1 sk %R@, - S( 0) 20-,

-S(0) 20 0S(0 0) 20Rb, 0 -P(0) (ORb) (0-),

R PE ég ( @Eﬁ)}i@le F&()i)i) m@tr@{) f_%(g %}, }§)'1F%sgi%g@%m), ]Pa( @% ¥ &1 i d@%,d%ﬂ%,ﬁﬁli‘)a({‘é( )S) ORb,
8( ?)C(Ng)ﬁﬁ%m ﬂa@(&ﬂRb N;?@Rﬁ"mud Q&k C}?l}?‘)&udn 9%@ C{(RDNR Ql(iﬂp?)gﬁ gLt QOQ;%@LQB

-N- Rbce‘ﬁs;almbv am% @) KRe Re #aNR G Nﬂb)lﬂb kamt: mmiwz( NE Rb) NReRé! iowher e 15Ra,

Ro and cﬁ?rd% f %«%i 1%'%1%%219}#%&& gel‘ g a[' g‘i‘%&noh r,P(m d]éﬁ%%} cgntUHeQ]tl(/iEgl‘%;flﬁl% 169 seful for

substitu cl ohiet e ‘gr oups

i ncl udeéy- mhﬁﬁt} gﬁmiﬂrmﬁiankilﬂm tiled to - Ra, -a, -Ae, -Se, -5-, - NReRe

trihal omethyl, -(A), -CN, -NO N2, -S 0) 20-

L0400) 2R, o 2B ey BT A b0 b CpOBS (RO TolcCules

- P( 0) ( Q40(RoidkMsor 16h0) R sl R o g CLMRR:RRons28- \%Qma@%@ ot m@(%& 9, 1kb,
-C(0) NReRe, - C(NRb) NRcRe, -0C(0)le, -0C(5)Rb, OC(O ) 01lb, -0C(S)ORb

- NR6C( O} RB LOmmave(%}hcﬂkﬁwmimmem)wﬂbonwmw 8)igent kiglccu iR B NREF e,

NRbC( N?Q; ggbstgwg\jﬁp%ﬁ}lm LME{r RS 0hgre R', Rhand R are as previously

define I tuent "grou om t Re ‘above Iists useful for substituting
Ot her speci fNedi(gff”aﬂsmskr@m nads @Bnowiide Meurajprpblﬁem';te, treatshoseipofiné tiaf derivas t he

g T?e substltug F% used t.o sybstlltut speci f.i ed a Oﬁr}) can be f\ rther
substi tOPEU-OTRETE S Py PRCEH "o S Vi %aﬁ?‘” YHE THivet'6r? d LFéi”é?i%‘t“‘“(jr‘ ups
sel ect ek fE0M Hb@var haUS.oglio uRsca8pPeehthine theadhR¥@nal group RN Mehiseheimsef ers
to a diluent, adjuvant, excipient or carrier with which a corrpound IS

admi ni S¥ErBas RIGAS cuBeiHdrein, an "ingestible conposition includes any
substance th bsb\ﬁ't&ihev{ e ROS:1 0 Aodi @Q@%ﬁa@@mﬁz&g%@%@%n nRHRSHANGS or GRR PE

t aken by nout ether inten onsunpt i
hydrogen atoms of the specified gjmup or radical are cach, independently of one another,

28 replaced with the same or different substituent(s). Substituent groups useful for substituting
saturated carbon atoms in the specified group or radical include, but are not Himited to -R”, halo,
-0, =0, -OR", -SR”, -8, =8, -NRR, =NR", =N-OR", trihatomethyl, -CFs, -CN, -OCN, -SCN,
NO, -NO,, =N,, -Ns, -8{0):R”, -8{0):NR”, -S(0),0, -3(0),0R®, -OS(OLR", -08(0).0,
~OS(0OL0R", -PIOYO ), -PIONORHO), -PIOXOR HORY), -CIOR, -C(S)R”, -C(NRORY,
OO0, -C(OYORP, -C(SYORP, -C{OINRERS, -CNRINRRS, -OC(OR, -OC(SIR", -OC(O0,
-OCIOHOR", -OC(SYORY, -NRPC(OIR, -NRC(SIR®, -NR"C(OYO, -NRC(OYOR",
NRPC(SYOR®, -NRPC(OINR RS, -NRC(NRDIR" and -NRPCONRPINRR®, where R” is selected
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from the group consisting of alkyl, cycloalkyl, heteroalkyl, cycloheteroalkyl, aryl, arylalkyl,
heteroaryl and heteroarylalkyl; each R® is independently hydrogen or R and each R® is
30 independently R or alternatively, the two R may be taken together with the nitrogen atom to

which they are bonded form a 4-, 5-, 6~ or 7-mermbered cycloheteroalkyl which may optionally

it



WO 2011/ 123693PCT/ US2011/ 030802 not. The ingesti bl e conposition includes
both "food or beverage products” and "non-edi bl e products”. By "Food or
bever age woaduci2se93 it is meant any edi bl e product i ntemrdeEstan/os@nsunption
by humans or aninmals, including solids, sem-solids, or liquids (e.g.,
beverages The term "non-edi bl e products” or "nonconestible conposition”

i ncl udes any product or 5conposition that can be taken by humans or ani mal s
for purposes other than consunption or as food or beverage. For exanpl e,
the nomsedil g, PLOdYEte QhmAONGATRS! Mahtﬁmgz%a@%m@meml f&&?%ﬁéz‘ PRl enents,

nut raceuti cals, functional products (e.g., any fresh or processed food
clalHEGO@QJMa@éOaRW@éBtH¥vw@nﬁtngmémﬁfﬁiRdmgeaseaﬂmévénfmﬁg -pHogkrlti es
gﬁﬁ? gas}ea)[n% i r!m dl %[l{“el(tﬁljp{)%%‘!yé Ojggc%):ﬁ?ﬁq bggg;t(:lfs c‘tcp a0 i AP ]sh{utcvei atﬂ\}d is diamcc%nt tosuch as
denti f rioteR - angimm hiweis heisylcredsrRbdrel, pﬂi@d@@tm“@u@bma&vsv@eﬁanﬁ@(d somtbal s

and ot he per care prod cts.th not . contai n any sweetener.
B ng@{;x @3&%& TlE el el e %p RBR T 008 HOHEHT ROARO SR

corrpos Ik JeQR khﬁtma SoHsedy iy PLepanRndedasl red: diamersethaesans Janm of the

i nventive conpound in order to adm nister the inventive conpound in a

dlsper§@@¢XH¢hﬁ4&ﬁm%hwn so that the biological effectiveness of the

10 et v SERTRRUAG R B ety TNGIRAL UM A0 0L GATRARL QY be 1

any forn]dependl ded uct

sen - sc«;i)dad“;a dl grmp Ldmpasm&ludgebw aigotmmmm,dltcea}h‘l hﬁlba@ ﬁm er‘SRéJ -5, sSMNBfENSI on,

cotb on PRI BRTETEI S aRbRt SH'e Sah PGPS ot UES -Hahy CoRBR Y ogd

i ngr edi. @@%@rRESLKGQmSO V\@’WO)@RWW@E@ I, -Pg@ﬂ@ﬁb)((@f} P@(@RHH)RWJ@@W@T
vegetabl e |uices, vine 20mar i.nades nat ur al mater/fat

enul si ohg®) uc%ﬂégﬂﬁ1I%gEF%C%HaéH%eﬂiﬁﬁwﬁ ‘éﬁ%bﬁéR@rQ@ﬂ%ﬁﬂﬁ§%oﬁ¥éﬁNﬁgs
fatty an } es W var i s of
propylgﬁeg§ﬁ @Cﬁ@ﬁ ﬁégﬁbR Fﬁg§xﬁg}gﬁ§%€§g%déww§ﬁgﬁ%igber o%s or
enulS|eNE<ﬁfn§ﬁ&th&ﬁﬁbﬁﬁabK@iSdb&ﬁﬁﬁbegRCﬁ)éﬁuéomé Nﬁ&hauﬁgﬁkﬁ§ sueh as
soq%u q% q§ wheat . gu(ﬁ.‘ ol vents such as ethanol, solid edible

di I'tien }H §“v8d%?ﬁ%ﬁ % Wi%rs or flours, or other quuid vehi cl es;

di spersion @p }ﬁlﬂ&i@ﬁ@@h)@fh@fu@ Sor s8Ik T AGE nakiceN eioagen h@»mhﬁ@l 4 ¢ agents;
thlckenln or enul sifying agents, preservatlves sol i d_bi nders; lubri cants

and thév$ Pikeécmikvi groupARolglshi i ot et il io.r@t 6P s -0 - a5 onpotitfdR or  an
'ngest%ﬁw\n@&&y@pkq@' enalb, %804;« ke i t*e@%@efmt%ai ”ﬁ@& ahespdingseases)

the activation of & particularrec ptor refera ennsensory, e.g.
. Tl R2MTBERBPBE ePH Ot HIH BN RS HER, éﬁﬁaﬁ&%ﬁ@*miFﬂ@éﬁhahésRihéﬁa%vaatlon of

303,,che ory; e Yird 1.5 r* will be
spedi 1 rerpee Sar I AECRaE Rl N B Pb TR MR PRE et vt on
of a ch@meméowd(gcwtmﬁ“bys ahemméensmw NAOC2OLHR"128693PCTHES2011/ 030802
| i gands ogherbtn Rggartlcu ar chempsensory |igand. or ands cl osely

r el at ed™RHeMEt &R Wﬁsff\f Rdh ek R wherp s § ﬁéjéﬁd AR AT NG ‘é%%é%t rati on, do

not r e%%lﬁtltdv‘ﬁt %Qﬁgt ﬁ&hlt@ ab%% liMahicon fof cubRBuRar dhGubanad ﬁ%%@ﬁk% afd¥ns
t hensel ves. Usual and enhanci ng concentrations of an enhancer are

concenWﬁ%bi@m%ﬁ@WEI@O@ﬁﬁﬁ isfiisaricer that increa.ses or enhances the
aCt_ZB vation (ﬂlc gilb%%gﬂtg Héu% to substitute a specified group can be further substituted, typically

with onc or more of the same or different groups sclected from the various groups specified

above.
“Vehicle” refers to a diluent, adjuvant, excipicnt or carrier with which a compound is
adnnmistered.
30 As used herein, an “ingestible composttion” 1ncludes any substance that, either alone or

together with another substance, can be taken by mouth whether intended for consumption or
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5receptor by a ligand w thout substantially activating the particul ar
receptor by the enhancer itself. In sonme enbodi nents, certain enhancers,
when usedwet2or/eeddent rati on hi gher than the |igand enhaoTiusgo11/030802
concentration, can also activate a particular receptor by thenselves in
addition to nodulating (e.g., increase or enhancenent) the activation of
the receptor. For exanple, certain enhancers, when used at a concentration
hi gher than the |igand enhancing concentration, can be sweeteners (

sweet [, avar 15@5@‘&@ @5&6&%&&%&1@&5‘@%&4 fomd or b{VC“Q% "}giji)éiy&\r "R &I-Puibef er S t 0
t he perception of taste in a su ]ECt ude sweet, sour, salty,

bi tter peavdcTrabni’ kooTihE bsmyai@mrcximgs bemandaum cgrblaprodmiteknded for

"flavorin ! L ound or th stibl eptable
oo Y O BES Ty ROPLRIT R TRl SR RUB s i SO e R o 2

human. Thberfd ‘avor tiﬂhg ;ﬁgﬁfﬁs Q)ﬁﬁmbﬁmi;&mﬁldﬂoﬁlpmlﬁeﬁ mslyi¢shel ipeaduororsynt het i c.
A "flavor modifier” "flavor nodify 9 agent" herein refers to a conpound

or the °PRESEFIYPY 48 8 fkab PRI cpt B AT BT RSS SBE PABEORBI SR B
i ncl udigng 8HRARGEN TR Ex RANENE Al NGsle SRR, Morhﬂﬁ%%c@ﬁm Lh@pé\a’ﬁ‘EQQ 10cs2
flavoring agent in an animal or a hunman. "flavor enhancer”
her ei n sysfargtt guEccoigetu g ooy W@éﬁcd@w { a@c@pt l‘&%ﬁ\eﬂ gulcessedhiod sfaiperht
20enha d/ ri g 2N
hgest ?%{-?R;%’h LA axmoﬁlhg ahf?ﬁﬁég;& ﬁ%&%ﬁ g 8 prthert %‘\é gyonﬁghf,ai gt nuug\{msmet
f|avorTmﬁﬁﬁﬁbéq@phhﬁﬁu&ﬂ&ﬁﬁ}ﬂﬁﬁhﬁ&ﬁMﬂi&ﬁhﬁ&iﬁﬁdu&&dwbyh&ﬂ@ﬁKOnﬂumh as
suc¢rose, jn an_animal et flavorln "sweet
g or P Fie yHe *h abémigfléhé}nﬁi mm %\(m b%&h 8;.8"49 by \u% apegt 381@1 alrms
act | VathNOHE ORI arQ b @l tﬁq%fr%},sort:q@acamﬁ oHReUndy edintgesti bly accept abl e
salt thereof that elicits a detectable sweet flavor in a subject, e.
sucrose or & ‘cesrpdtindcachablegetiovat @S e T IRR MREHRER prbeROSIORHOY ek . U‘fﬁlfhe
subj ec anjmal ! | . or
¥ syeet tl(f F?%émp G d@%d!}%iglﬁsﬁaggé% %%éiﬁ efrogiﬁ ﬁ)’i’ Igheefifgxresmu Ac%ﬁféégﬁﬁ Oﬁ& 9 gy Pl (I{I%g}eng{tsgg y
accept ablestisaldnionnéol Mmr@u{cn@r ewofl ftrthato otk atiéq,ml ntfdaqmﬁmgs ehiﬁnanu ng or

30potentiatin i nd C|n cki e sweet .taste of. a et flavoring
Sodt o Dot Sk st 2687 15 s 5B BB T 50809 RORERT The sweet
fl avor gamaiifroein thheldndesudael b psomget « &l aviar, senbang giquandasweet, idtl-avori ng
agent . A "sweet flavor enhancer" or "sweet #1avor enhan0|ng agent "

her ei n SF&fe FEMYgnai B nNareePt oP 0By @pY FPEYBRUWE SrasH (1158 28 @PAvidnhancer s
the sang,as; Q\ip@&}ﬁ&?ﬁv%ce%x%&% Lk %cﬂ%mma&& AL 8Gaemeund” herein

refers to a Conpoun at activates a sweet receptor; such as a Ti R2/T1R3
r ecept argreddmas, exdnplveriofat acwmb etidce celpsorpha Ctvinoaty cgﬁgﬂwmmm%@ a
SW%St err]neall"i’nat J’slckpaﬁa Swns'ic!"l natura? water/fat emulsions such as milk or condensed milk, edible oils

and shortenings, fatty acids and their alkyl esters, low molecular weight oligomers of propylenc

ghycol, glyceryl esters of fatty acids, and dispersions or cmulsions of such hydrophobic

substances in agueous media, salts such as sodium chloride, wheat flours, solvents such as

ethanol, solid edible diluents such as vegetable powders or flours, or other Hgquid vehicles;
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dispersion or suspension auds; surface active agents; isotonic agents; thickening or emulsifying
agents, preservatives; solid binders; lubricants and the like.

An “enhancer” herein refers to a compound, or an ingestibly acceptable salt or solvate
thercot, that modulates (increases) the activation of a particular receptor, preferably the
chemosensory, e.g., TIRZ/TIR3 receptor. Herein such enhancers will enhance the activation of
30 achemosensory receptor by its ligand., Typically the “enhancer” will be specific to a particular

figand, i.e., it will not enhance the activation of a chemosensory receptor by chemosensory
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A "sweet receptor nodul ati ng conpound” herein refers to a conpound t hat
nodul ates (activates, block, or enhances/reduces activation of a sweet
recept or woehi1za3@3T1lR2/ T 1 R3 receptor. A " swe@CTnSeapnsrs2
enhanci ng conmpound” herein refers to a conpound that enhances or
potentiates the effect of a sweet receptor activating conpound, e.g.,
sucrose. Al t hough nost sweet receptor enhanci ng conpounds or sweet
flavor enhancers, at its |ligand enhanci ng concentration of use, do not
resul t yn, 8UBRt %ﬁlﬂ?@] oG Ah4 R R} DR ﬁlh&i&s%bsg{v@ E%@Q&Qﬁo byost

t hensel ves, sonme of the sweet receptor enhan€i ng conpounds or sweet flavor
enhancenncshen ity §pddanhacognoenntiatén o lrﬁp@herlt nlyalpstantig! dotigetrek c@mivanci ng
ggglctelntgr %E”I%E%p “‘8“31%0% Ia ﬁtéc 1?“%‘(730 gsu tﬁaﬁ%mf. :’l‘gig m{ne%%gg&{l{]zétm%{% eg enef\llar\{;gs in
exanpl eyc @aoe:t@fiod ecls meet eﬂi&ﬁ@@tﬂﬂa’t HeRRRAACIT R hLeRAPOY AES.: aﬁﬁn 5Nve;eﬁ11¢d1ﬁvor

enhancers, wﬁgn used oncl{btér at.ion higher than the Ilgand enhanci ng
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amount” herein refers to an anount of a corrpound of Formula (I) t i's
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0. 01 30 pprit o angut ssB Bk FRED et B A TR B A e L o
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weet fl avor anc mount" herein refers to an anmount of a conpound
thég i SRR ‘h“t ”(‘I & %ﬁﬁétéithe taste of flavoring agents, e.g., sucrose,
in a ingestiAblfRveORRASET 00 Mia@ds nRal el Uty Dyer&n raBisn®h cOfipamiiwren. A broad
range of a _sweet f]avor enhancing amount can be from about 0,001 ppmto 100
ppm  orngssidY PeRPRAR Rt PR b rlates. HISBGHD SROBEI O BAHEHE: | ve
[ anges .0k o SHeeLnd lti?evtgétese(mﬁ%ﬁgbﬂ& ATRHALS o674 BFa hiugfR. about 0. 01 ppm t o
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bl ock) a swe‘»etSW@afsf%aé’mr SEBPL BN PFEEERHS DI ATRHY BT MR ¥ G SygRRse. 10
i nvent i,90yinfi sWegtnLfecept or nodul ati ng anount is at | east about 1 pM or at
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about 0.1 gky)’ SWAﬁt'ﬁmmgr@an@ "rseeetpﬁd@m ‘rmldﬁula&‘ﬁ‘{xn@ﬂ@f', "setdtvarpogndanvunt " i s

i /Tlg%cv?h e;%%{ﬁpacﬁk‘ ol %E% g&m@*?m%d ck&l% ! co%%o@}?&’& f%é%m%{; qféﬁ%té{% SIS

rec

nmodul a&iedcmyhemmetdceﬂmbmumdu ﬂ%mf ﬁraaéabyéctac gwezeﬁomemepbmpommi taatG pr ot ein
coupl ed recept or., @r}{ nore prefer y the s receptor i.s T1R2/ T1R3
recept 6F HVaES éﬁ"rd TeCEptorin Vitro. | 6?11@“%%”(3 1‘*&&%‘1‘@&%@“ prESent invention

provi des a %Orm@é&rfgn Bamblig Bt e Ahvo? UMb A g he@lin £B)rS to a compound
or ingestibly acceptable salt or solvate thereof that modulates, inchuding enhancing or

30 potentisting, inducing, or blocking, the sweet taste of a sweet flavoring agents in an animal or a

i4



A(l) orAir, or a tautoner, salt, and/or solvate, wherein: Ais -OR,
-NRI C(0) R2, -NHOR1, 1R2, -NRI CO2R2, -NRI C(0) NR2R3, -NRL1C(S)NR2Rj or
- NRLC( =MWOBIR2R323@3B i s hydrogen, al kyl, substituted al lpgirjusaéiylo3oso2
substituted aryl, arylal kyl, substituted arylal kyl, acyl, substituted acyl,
het er oal kyl , substituted heteroal kyl, heteroaryl, substituted heteroaryl,
het eroaryl al kyl , substituted heteroarylal kyl, -(-OR -S(0),R4, -N 4le,
2011/ 123693PCT/ US2011/ 030802 - C(0) NRAR , -O0O2R4, -NRACO2 , - NR4AC(0) NR8R,
C( S) NR; Ny NI NRBRO nioa(eNRARses ¥M4§Q%%Vm Jﬂ%@?!ﬁ'ﬁ' J&@m ﬁféQ,QRél) ( OR8)
-P(0) (OR4) (010, or -P(0)(R4)(OR8);
- C(0) NRZ&8, - CO2R1, - NR7CO2R8, - NR?C( 0) NR8R9 - NR?C( NH) NR8R9 - SOZNR?le,

- NR7S02R8, |§Z/SO
or heteroarfi (For

aryl,

cycloalkyl cycl ohet er oal kyl. or substg#uted cycl ohetero

t he’ ring |sAoﬁWFﬁﬁEPFV“PﬁgéﬂngS“Qﬁﬁp e

tetr

ket ewoaryl or \ﬁhﬂﬁﬁh Itﬁcuéiadf‘ﬂlﬁhw oxhy bamdcascleaaddkytoye.su bSt it ut ed
ring wher

Ut

subst i tut&deReleraal W a 7 oyoT odd k¥lntoS UbstddiMbRAra ¥ GLOGL] \,‘fﬂ)’r activating

cycl oheteroal kyl, or substituted cycl oheteroal kyl ring;

Oa and b are

|ndepeﬂ@@h@ﬂ@iﬁdsﬂuﬁﬁkz\Uéh@“ﬂ&ﬂm$a R3, R4, R R7, R8, and R9 are
i ndependent |,y. .y dr.o gwﬂﬁ%b%}ﬁnyQgﬁxpu&ﬁq gLy, a@&¥,mfaﬂﬁ§%kmﬂh d ary'

aryl al kyl , SUBSTTt Ot

|tu

substl&mmed?hekﬁkgakhynmgheﬁan@aﬁyhnasubs&mtu&a&phekmﬁnamﬁHRAT‘R2

het er
fté8

oarylalkyl or substituted heteroaryial kyl; or alternatively, :R
1F*HRE R3, R4 and 1R5, 1R5 and 1R6, R7 and :ft 8, or R8 15and ft,

iéllx KoL f.lﬂ]flnctvg DQBY' ) 301 f‘ng gm n(g chnt) glplﬁRl%)l chrb tg 9121 %R%al)ng OR8) ,

WO

ed

ein

“raryy “f’éﬁ Bé%‘mi’i’ﬂ@dﬁﬁt‘i? Vit er oar yl

and

t oget her W trsthe (atQ0% Al ehubhial akeibonded » Hopnal Gxcehetesoal kyI
or substituted cycl oheteroal kyl ring.

5
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30

potentiates the effect of a sweet receptor activating compound, e.g., sucrose.

Although most sweet receptor enhancing compounds or sweet flavor enhancers, at its
ligand enhancing concentration of use, do not result in substantial activation of the particular
receptor by themselves, some of the sweet receptor enhancing compounds or sweet flavor
enhancers, when used at a concentration higher than its ligand enhancing concentration, can also
activate a particular receptor by themselves in addition to modulating (increase) the activation of
the receptor. For example, some of the sweet receptor enhancing compounds or sweet flavor
enhancers, when used at a concentration higher than their igand enhancing concentrations, can
also activate a swect receptor, such as a TIR2/T1R3 receptor, acting as the receptor agonists.

A "sweet flavor modulating amount” herein refers to an amount of a compound of
Formula (1} that is sufficient to alter (cither increase or decrease} sweet taste in an ingestible
composition, or a precursor thereof, sufficiently to be perceived by a human subject. In many
erabodiments of the invention, at least about 0.001 ppm of the present compound would need to
be present in order for most human subjects to perceive a modulation of the sweet flavor of an
mgestible composition comprising the present compound, A broad range of concentration that
waould typically be employed in order to economically provide a destrable degree of sweet flavor
modulation can be from about 8.001 ppm to 100 ppm, or a narrow range from about 0.1 ppm to
about 10 ppm. Alternative ranges of sweet flavor modulating amounts can be from about (.01
ppmt to about 30 ppm, from about 8.05 pprm to about 15 ppm, from about 6.1 ppm to about §

ppr, ot from about 8.1 ppm fo about 3 ppm,

-N



I n one enbodi nent of the present invention, the Forrmula (I) is subject to
the foll ow ng provisos: ta) when Dis substituted phenyl; Bis
hydr ogen;wQ2068/R2068R7; R7 is hydrogen or al kyl; A 20is PERIR2011a8@0DNne of
RI and R2 is hydrogen; then the other of R and R2 is not substituted

aryl al kyl; and (b) when D is phenyl or substituted -phenyl; Cis -00211k7;
R7N is alkyl; A
is -RIR2; and RI and R2 are both hydrogen; then B is not -CO2R4; wherein R4
IS alkyl. A "sweet flavor m’ﬂa@"@g grneg 1@&5 rQfrs kg M}&ﬁﬁ@%atﬁﬂﬁdﬁhﬁ%ﬁmt he
Formula (f) does not include the 75foll ow ng conpounds:

8- Br omuﬁfw&nt)mrmhmwmwﬁypraﬁﬁmmﬁ -agetth oxy.guitesd, imeuge @@ﬁwmm@loambd et hyl
ester; : hox benz n t hoxyqui.r ne- 3-.carboxyl acid ethyl
ester; pir“'t%“rxﬁgb%%w en{z]yeaag ' Mo- q*b rgg“’%q%fﬂ“na’r“rlhe‘j“é“ BoxX§ I 8‘“5% be

4-(4- Nﬁtohoaeplaemml @@mmﬂ%ymbhammm ngiobrﬁeﬂaamr@owﬂmts aamtdaepﬂnyl ester;
304- (4 t hoxybenzyl ) am n t hoxyqui nolin car box c aci

4- Afi ncf‘lYe TRt KO AT B oA~ fgr vk %@5&%‘&? %W‘I‘%fe‘f’ﬁ“?l@ﬁiﬂ’é’l” ‘?48 PRIAEO dm 30

2011/ 1%@@9518@%5{%&1‘\1}4@13&8%111 i5 ppm, from about 0.1 ppm to about 5 ppimn, or from about

4- Am no- 3- et hoxycar bony- 1- 2- et hoxycar bonyl net hyl - 5- net hoxyqui nol i ne. In one
enbodi Fenitprpfo abopiduprn.( 1) sonRy »néwdm@m*aﬁ‘eﬁ 4t ﬁaeﬁ@nt’;@mﬂ iyt e gemmadtky| |
substrt e , st. Ky stitut ed
scyt.  torapeliile idht o PRE b SRyt Bk Bl eop ROk R Eienl

het er oaarxy:hr;mrhet er oar yI al kyI or substi tut ed het er oar yl al kyt or
5a|}ernat|v Ly, d{i&l and R3, and ngh
and’R9, togé ﬁ&f@?\ﬂf‘tﬁ’ﬁ@ﬁé‘ a Bﬁ%&’fl%ﬁwr%i“éh‘“tfﬁ{év i’%r”é&’ﬁ&iwaé‘ 42 "‘P‘HP?H that s
cycl ohet@tRal ffho@EaiS WD 4l RS ¥Choheteteal i rebif@: protein. Tn nldlyone
enbodi ment of Formula (1), when B is substituted al kyI, then the

subst i FHEATINBASIREAN KGOS THEE! POy ORIulafE PEORM 1§ & legskiitout | ﬁ\f’b feat
enbodi ; F )., t sal Ky,

substi P%gttnrbq%tni %?ﬁ]‘ﬁ cl(jLt buwg%rs}}e e‘%fdé ??iééﬁ%ﬁtq?gi%r%ﬁ”%%trgﬂfgt ng of -Ra,
hal o, -DiR2/FOR3 +QRMor mSc,iui;:ﬁﬁ; ARcRating amount” is an amount of compound that is

IS sufficient to modulate or activate a TIR2Z/TIR3 receptor. A “sweet receptor” is a taste receptor

Rs

that can be modulated by a sweet compound. Preferably a sweet receptor is a G protein coupled
receptor, and more preferably the sweet receptor 1s a TIR2/TIR3 receptor.
Compounds

In onc embodiment, the present invention provides a compound having structural

20 Formula (D or (I

¥
B /Nl B /Nl
N Yy
A (h or A (ry,

or a tagtomer, salt, and/or solvate, wherein:
Ads -OR!, NRIC(OIR?, -NHOR', -NR'R®, -NR'CO.R?, -NRIC(OINRR’,
NR'C(SINR R or -NR'CE=NHINRRY,
25 B is hydrogen, alkyl, substituted allovl, aryl, substituted aryl, arylalkyl, sabstituted
arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted

heteroaryl, hetercarylalkyl, substituted heteroarylalkvl, -CN, -ORY, *S({})?Rfﬁ’, NRR,

16



=NRh, =N-ORh, trihalonmethyl, -CF3, -CN, -OCN, -SCN, -NO -NO2, =N2, -NB3,
-S(0)2Rh, S(0)2NR, h, -S(0)20-, -S(0)20Rh, -0S(0)21le, -0S(0)20-,

-0S(0) 20RNO 20R(Q3¢96Y) 2, -P(0) (010(0), -P(0)(ORn) (010, - EeCE)URR11/8EH RN,
-C(NRh)Rh, -C(0)0-, -C(S)O0ORn, C(O)NR R, -C(NRh)NRuRc, -0C(0)Rnh,
-0C(S)Rh, -000)0-, -0C(0)ORh, -0C(S)012h, 15-N-RhC(0)Rh, -N RhC(S)Rnh,
-NeC(0)0-, -NR "C(O)OR, -NR hC(S)ORnh, -NRhC(0)NR Ru, NRbC(NRh)R1) and
-NRwhere |l e is selected fromthe group consisting of alkyl, cycloalkyl,

het er oabfyhy {gyct@t‘&@t %{Qﬁdﬁﬁ’ N4 (0) 1\@{’}@ al\*ﬁz}“i () RETRT Ok =RRANR R,

het er oar yl al ky ; each I s |ndepen ent y hy rogen or Ie; and’ each Re |s
i ndependemMR R’ RINFobOaH ém@@m@fiﬁz -BHE MR R- E(Lﬁﬁyﬁ‘b@)ﬂ akenP O HIEE wi

the nitroge ey, 0] Qo
207-rrerrbere?f Ey(g oh a??f? M?%ﬁﬁgglyc{ﬁ%ﬁ br}ﬁ%‘? ric“‘lléRofv \"r\qomRI to 4 of
t he samRéL(:le)h&FEntS(add{w‘O—mad sz)at eroraisonsRSel, %@iﬂd)eb}ﬁmthe gr oup
consi st | ne _enbodi ment of the present

i nvent i é&%%&gﬁw %@Rlﬁoi’“rﬁﬂiﬂg‘?ﬂif(ﬁir“(“l‘i’? *hig¥ &% )st ruct ural Formul a
(1) or an DP%\ b AV sl &wi\ﬁliﬁ( !;z‘t)? hpig%ava‘luBNhYmd Mﬁmfmf%n@bﬁ(\hl sobatitu@aoln  a

t aut oner, salt and/ or sol va wherein: Y forms a“single bond with either
Wor Zcarehlyldosbietctioia! wi ahstihed oy Hehretopalyylgingzvhowti Siermams ppticnally Rl 1) -
or -0- fused to another aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, substituted
cycloalkyl, cycloheteroalkyl, or substituted cvcloheteroalkyl ring;
10 a and b are independently 0, T or 2; and
R R’ R, R'q, R, R° R, R® and R are independently hvdrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arvialkyl, substituted arylalkyl, acvl, sabstituted acyl, heteroalkyl,
substituted heteroalkyl, hetercaryl, substitated heteroaryl, heteroarylalkyl or substituted
heteroarylalkyl: or alternatively, R' and R, R and B, R" and ®°, R" and R®, R and R®, or R®
15 and R”, together with the atoms to which they are bonded, form a cyclobeteroalkyl or substituted
cyeloheteroaloyl ring,
In one embodiment of the present invention, the Formmla (I} is subject to the following
Provisos:
(a) when 2 is substituted phenyl; B is hydrogen; C is -CO,R"; R’ is hydrogen or alkyl; A
20 is -NR'R’; and one of R' and R? is hydrogen; then the other of R and R” is not substituted
arylalkyl; and
(b} when D is phenyt or substituted phenyl: C is -COR: R is alkyl; A is -NR'R”; and R
and R” arc both hydrogen; then B is not -CO,R”; wherein R is alkyl.

In one embodiment of the present imvention, the Formula (1) does not include the

bJ
5

following compounds:
§-Bromo-4-(4-methoxybenzyljamino-5-methoxyquinoline-3-carboxylic acid cthyl ester;
4-(4-MethoxybenzylDamino-3-methoxyquinoline-3-carboxylic acid cthyl ester;
4-(4-Methoxybenzyhamino-5-methoxyquinoline-3-carboxylic acid;
4-(4-MethoxybenzyDamino-8-methoxyquinoline-3-carboxylic acid cthyl ester;

30 4-(4-Methoxybenzyhamino-8~-methoxyguinoline-3-carboxyhc acid;

4-Amino-3-cthoxycarbonyl-2-cthoxycarbonylmethylgquinoling; and

17



WD 2011/ 123693PCT/ US2011/ 030802 Y is -C(R12)- or -N-; Zis -C(R13)-, -S-,
-N-, ) or -0-; R 1is hydrogen, alkyl, substituted aiki, aryl, substituted
aryl, arwel2kuyli23®abstituted aryl al kyl, acyl, substitut @dTasygé1,1/030802

het er oal kyt, substituted heteroal kyl, heteroaryl, substituted 5heteroaryl,
het er oaryl al kyl , substituted heteroarylal kyl, halo, -CN, -0R15, -S(0)oR 15,
-NRI 5R16, -C(0)NR15R16, -CO2R15, -S02NR15e, -NR15S02R1 6, -P(0)(OR15)(0R1)

or -P(0)(RL5)(0e); Rl 2 is hydrogen, alkyl, substituted al kyl, aryl,
substi t ut ed ;a{}lno-BEYbak %ﬁhmvl%gﬁﬁg{s&%@ﬁ&@i{:%&?k lﬁYétho G¥hotipubsti tut ed aCyl
het eroal kyl, substituted heteroal kyl, heteroaryl, substituted heteroaryl,

het er oar yl alhk%» enheidindnt of Befnhét @1 Garyd Bl kylindehatdontly ENroges( gkdR17,

008 Bl OB B B U b AT BB B AR

subst i twt ﬁ:dﬂ@i K}&‘iuro adfiydubstitfs bittetsbad, mtdydary ia&yl &l depdtinnsdibatiothtagid |; or

aryl al k stit,uted,acyl, heteroalk u stituted, het roal yl,
het érod??’f‘f‘msf r/“t‘%}bﬁ‘ieciE & grr}%r‘?‘FjR h%t@ﬁé‘%r%l ak | or Bupyst v s W“L(

het er ogy:@hky whib@-! t@y af @Wﬂdt @\rﬁxga CVe gh@i)c R kwor 4@%&@%@%&1&1& ?u%ﬁ R%Q
-C(0) NR19R2, -C(0) -SC2NR 1.)R2t),
-P(0) (OR19) émm)m@hodm(lm)\( ﬁl@)uém)’“hﬁﬁﬁ 1&&»@%&%1@%1%@? aﬁf@bsmﬁzm@r ft'

and R1 t her of aLens which they are attached, tbrrn a
cycl oal ugqgsuxb!gt?‘t u}ﬁg{d’ J{'Eq %al (LE}T& cycl ohet er oal kyl or substl tuted

cycl ohet er o&l &y anitRgimaey odT(a‘ndl acﬂgm;m fide pendentd Mq@,,?hdn thosuiRfin2eRid  and

ar pene tly hydrogen, alk ystltute kyl . .aryl tituted
fﬁP %‘ﬁq%{ R§iclee EAHGeT e ipaﬁpw%ﬂ‘éy{ R ?gﬂp “Gubst ?)#% & acyrs: SRR
het er oaJ\wI mmﬁsmmm%mewr aahkyhewhetcey oaoymo; ul&su\n uJ;s@:dR;lhbt eroaryl,
het er oar or substltu hetcLoaryI al 5, R16, Rl?

R18, Rt Na F&‘%\J’(é 13@b88nd@l§?£(l>‘yf‘3 yardde ; "*é‘l“i@i()}%sdﬁ@t}ﬁqm ed al kyl,

aryl, s | bS wt t 1 aa6Yb
R o o s (e S S s

substl tﬂi(é)dli?h@‘t eir@dibyIkR R’fe{(Bﬁ @aRgll AR’ 0008 @]{ISU@(LLEBGR&eOw(S)E}Wl al kyl; or

R T A T N G e TR Y e H

cycl oheﬁﬁf’ccxam%m‘ dnld DGR’ (amwwmm thgert @b lsQVMeB@d Blo@VhS 9&sup Casisag R Mikis - 0-
or -S- or ---NR11-" then Zis ---C( j)- -N-;
cycloalkyl, heteroalkyl, cycloheteroalkyl, arvl, ciryialkyi bakmarwi and heteroarylatkyl; each R
is independently hvdrogen or R and each R is independently R® or alternatively, the two R's
may be taken together with the nitrogen atom to which they are bonded form a 4-, 5-, 6- or
28 7-membered cyclohetercalkyl which may optionally include from 1 to 4 of the same or different
additional heteroatoms selected from the group consisting of O, N and S.
In one embodiment of the present imvention, the compounds of Formula (1) or (1) have a

structural Formula (11 or (1),

B N
z | W\Y BN | W\
s Y
C NS 7 CL(\[ Z/
A (1 or A {1,
25 ot 4 tavtomer, salt, and/or solvate, wherem:

Y forms a single bond with ¢ither W or 2 and a double bond with the other of W or 7

W is -C(R)-, -8, -N-, -N(R"')-, or -O-;

i&



30(b) when Zis -0- or -S- or -NR14-, then Wis -C(R10)- or -N;

when Wis -C(R1)- or -N-, then Z cannot be -C(R1-3)- or -N.

and (c)

I n one

enbodi mrenwoabittiesopr esent i nvention, the conpounds of Fecmuisaoitim3aso2 (111')
have a structural Forrnmula (ha) or (ha'), 0O BNwN, | z\z"( I\\Y Zz
A(Ha) or A or a tautoner, salt, and/or solvate, wherein, Wis -C(le)-,

or -N-; Yis -C(R 2)- or -N; and Zis -S, -N(R14)-, or -0-.

In one

enbodi ment of the present invention, the conpounds of Forrmula te or (111')

have a struqtigr;@Rlﬁg&m;lj,g (I'tb) or (Jib"), BNwIlY CZ A(11b)or

A

10

5

26

bJ
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Z is -C(R)-, -8, N-, -NER-, or ~O-;

R is hydrogen, alkyl, substituted aikyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, halo, -CN, -ORY, -S{O)R ", -NRRY,
SC(OINRPRY, -CORY, -SONRVR', -NRPSO:R'®, -P(OYORHOR") or -P(OHRHOR');

R is bydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalloyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, halo, -CN, -ORY, -S(O)RY, -OCHORY,
NRURE -CONRTRY, -COLRY ) -SONRTR, SNRUSOR, -PIONORTHOR™) or
-PO}RTHOR™;

RY is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylatkyl, substituted
arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, substituted heteroarvlalkyl, halo, -CN, , -ORY -8(O)R",
SOCOIRY, NRPRY, -CONRPRY, -COMRY, -CORY, -SONRVRY, -NRPSO.RY,
POWORWOR™) or -POURWOR™); or alternatively R'® and R, or R™ and RV, together
with the atoms to which they are attached, form a cycloalkyl, substituted cycloalkyl,
cyeloheteroalkyvt or substituted cycloheteroalkyl ring;

¢, d and ¢ are independently 0, 1, or 2;

R and R are independently hydrogen, alkyl, substituted alkyl, aryl, substituted aryi,
arylalkyl, substituted arvialkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl,
heteroarvl, substituted hetercaryl, heteroarylalkyl or substituted heteroaryialkyl; and

RY RO RY R RY, and RY are independently hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylatkyl, substitited arylalkyl, acyl, substituted acyl, heteroalkyl, substituted
heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or substituted heteroarylaltkyl; or
alternatively R and R'®, R’ and R', or R" and RY, together with the atoms to which they are
attached, form a cycloheteroalkyl or substituted cycloheteroalkyl ring; and

with the following provisos:

{a) when W is -O- or -S- or -NR''-, then Z is ~C(R")- or -N-;

{b) when Z is ~0- ot ~S- or -NR'-, then W is -C(R'%}- or -N-; and

{¢) when W is -C(R'%)- or -N-, then Z cannot be —C(RY)- or -N-,

19



or a tautoner, salt, and/or solvate, wherein, Wis -S-, -N(RL )-, or -0-; Y

is -C(R12)- or 10-N-; and Zis -C(R13)-, or -N-. I n one enbodi nent of
t he presewD 20nviesd9don, the compounds of Fornula (1) or @CT)USh@vm3@02
structural Formula (1I11) or (flr), B 1l J Aor or a tautoner, salt, and/or
solvate thereof, wherein: 15His -C(R24)- or -N-; | is -C(R22) or -N; is
-C(R23)- or -N; Kis -C(R4)- or -; R21 is hydrogen, alkyl, substituted

al kyl, halo, -CN, -0 -22 K is hydrogen, alkyl, substituted al kyl, hal o,
-CN - OR27; (RS, dr$h JANALR 9 M, p?és&*hnwﬁﬁ&?%cté&clg@uﬁ Kx'fgrzﬁqg;xg; @ft{gsstﬂawt ed
aryl, aryl aI kyl  substituted WO 2011/12369 /' US2011/ 0308 2) aryl al kyt,
acyl, substtimsbbedtulcyla) oh@lad;, het eroal kyl, substituted heteroal kyl,

het er oar yt, substituted heteroaryl, heteroarylalkyl, substituted

het eroarytal kyt ,-CN, -0R29, -S(0)tR29, -OC(O)ﬁQQ, - NR29R30, - C(0) NR29R3(),
-02R29, - SC2NR29 3B2ogh W- B(OR29) (01-tng

X N < | V\\I\Y
C v4 S e
A {ifa) or A (ia"),

or a tautomer, salt, and/or solvate, wherein, W is ~C(Rm)~g or -N-; Y is nC(R”} or -N-;
5  and 7 is -5-, ~N(RM)“, or -O-,
In one embodiment of the present invention, the compounds of Fornula (I or (II') have

a structural Formula (Ilb) or (I1b7),

?
B._N
2 | W\Y B /N W\
V4 | Y
C N z CLH\:Z//
A (TTh) or A {ib),

: ; : : : i1 - 12
ot a4 tavtomer, salt, and/or solvate, wherein, Wis -S-, -N(R '}, or -0~ Y 18 -C{R"“}- or
o 13 .
0 -N-jand Z s -C(R 7 ), or ~N-,
Tn one embodiment of the present mvention, the compounds of Formula (I} or (I') have a

structaral Formula (1) or (HI),

1
2J !
C A K ng/\[ K// J
A (1) or A (HI),

or a tautomer, salt, and/or solvate thercof, wherein:
15 H is -C(R*')- or -N-;
fis -C(R™) or -N-;
J 18 -C{R®™)- or -N-;
K is ~C(R™)- or -N-;
R is hydrogen, alkyl, substituted alkyl, halo, -CN, -OR™;

20 R‘n is hydrogen, alkyl, substitated alkyl, halo, -CN, -OR™’;

R” is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted



-1)(0) (OR29) (OR3) or 5R24 is hydrogen, alkyl, substituted al kyl, aryl,
substituted aryl, arylal kyl, substituted arylal kyl, acyl, substituted acyl,
hal o, hetwocalikyBeo3substituted heteroal kyl, heteroaryl, PeuhstottioBsesd2

het eroal yi, heteroaryl al kyl, substituted heteroarylal kyl, -CN, -0 3 ,
-S(0)gR31, -0C(0)R31, -NR3IR32, -C(0)NR31R32, -C(0)R31, -CO2R31,

- SO2NR31R32, -NR31S02R32, -WOR31XO0R32), -P(0)(OR31)(OR32) or

-P(0)(R34) (0R 32); or alternatively R23 and R taken together with the

10at om,t.9. M &Q’l,%h&ﬁﬁﬂ%@ae%% F}Q&hﬁgeroglﬁ{' _[nsiﬁ‘)sg%l&ld%%i%@éﬁkyl,%éﬁ?q&ﬁ%ﬁ?§iﬁgtituted

cycl oal Kyl',” cycl ohet er oal , or substituted cycloheteroalkyl ring; f and g

are i néelsngdnittgodylaikybsutitanithara sy REG! .-RN7;0MRs SR, . -RBEH0. R32 are
i ndependentky hydrogen: alkyb, .substdtutechalkyh, naryl, ~sulstituted aryl,
e e e

aryl al kyl", “subst1't’ yfalkyl; "acyl ; “substit ut'ed”ac et er oal kyl ,
15substpgnter’’ hekéh oalphR“hetefparyl , substituted heteroaryl,
heteroarylal kyl, or substjtyted heteroarylal kyl; or alterpatively R25 and
Ro6S Ro7 andt ROBYORES: A RS BHL Wi RIS Her Wi h SERE kbrs t o

whi ch theviar &yvattasned adonmean&yehiphehekoalditecfasubstddatedibstituieg
cycl ohet’eroal kyl ring;, with the proviso that at npst,” twg of” H 1, .1- and
K are bNeroapl) ntopeyleitybdimentedfetFormalkal (ENHOR oné (@Rt wdEIRT; |1, 1 and

K rea X oo AR R G LR ER ok oo or For ka2 110 S 0B - 1 s
N, i i?(?@;)g@@@){% Sarmob(izﬁs(omtfnemmﬁd@a@f amm%‘—*aaimda_agﬁ(rﬂ;dtrwﬁh :1;1:5 S |

- is, .- - lis -N-, and K is.In one enbodi ment of Formula
(|C|(E5€)2 , a.igni o \yl@%l%xﬂ' 4 e@tig@a._d&qg@gf} dﬁgﬁg}g, .51@(»?'3@{;53,@)«%?.}@@%9 i..jsuﬁrtﬁwg@_roa., kyL ot ' n one

enbodi rERtinRfd FeloRkAalhl Fidg; H and 1 are -N-. 30In one enbodi ment of

Formula (Il1l), Hand J are -N-. I n one enbodinent of Formula (I11), Hand K
are -N-. fand g are independently 0, 1 or 2; and

R R R, R® RP R RV and R are mdependently hydrogen, alkyl, substituted
alkvi, aryl, substituted aryl, arvlalkyl, substituted arylalkyl, acyl, substitnted acyl, heteroalkyl,
IS substitated heteroalkyl, heteroaryl, substituted heteroaryl, hetercarylalloyl, or substituted
heteroarylalkyl: or alternatively R™ and R, R and R*, R and R, or R*" and R”, together
with the atoms to which they are attached, form a cycloheteroalkyl or substituted
cyeloheteroalkyl ring;

with the proviso that at most, two of H, [, J and K are -N-.

20 In one embodiment of Formula (1), one or two of H, L, § and K are -N-.
fn one embodiment of Formula (11D, I is -N-, 1 is -C(R™)-, } is -C(R™)-, and K is
R
In one embodiment of Formula (IID), T is -C(R*D-, Tis -N-, Tis -C(R™)-, and K is
~CR™)-.
25 In one embodiment of Formula (I, 1 is -C(R*D-, Tis -C(R™)-, T is -N-, and K is
~CR™)-.
In one embodiment of Formula (1), H is -C(R*D-, Tis -C(R™), J is -C(R™)-, and K is
~N-.,
In one embodiment of Formula (1), H and [ are -N-,
30 In one embodiment of Formula (1), H and T are -N-.

In one embodiment of Formula (1), H and K are -N-,



WO 2011/ 123693PCT/ US2011/ 030802 I n one enbodi nent of Forrmula MO, | and S
are -N-. In one enbodinent of Fornmula (1I1l), I and K are --NW 1|In one
enbodi renwoabi1iAaseyal a MO, S and K are -N-. I n one enbodipognis2afi/osise2 pr esent
i nvention, the conmpounds of Fornmula (I1I11) or (IlIl1') 5have a structural
Formula (Uhl) R21 R22 R22 R23cR23 AR2(Ma)orA R24 or a tautorner, salt,

and/ or solvate thereof In one enbodi nent of Formula (Ma), two or three of
R21, R22, R23, and Rhydrogen. in one enbodi ment of Formula
(1lla), R21yi &&%‘?&%ﬂ&% oFRGmlvh @Mﬂﬁ%ﬂg@?areQNKy! , substituted 10alkyl, halo,
-CN, or -012.27; R23 1s hydrogen, alkyl, substituted al kyl, -CN, -O0R29,
-S10) 1R 29 LOgOPR2YimenNRPBRBuls OID) aNREGR3IY-. - C(0) R29, - OO2R29,

- SO2NR29R3, ,or_-- 9S02R3() ;. R24.1s hydrogen, alkyl, substituted alkyl,
o o- ra Mo B R SR ) T RRB5T: oy ket a2, G0) R
-C2R31, - SGRNRELRDAim@ of NRILSOZR3Zptier, tal dedipoatdswelFyniRa3 (andr R24, taken
together with the atons to which they are attached, forma cycl oal kyl,
subst i COTRHTEGRIEAPRYT (5 0tiiBheét er oal kyl , or substituted cycl ohet eroal kyl
ring; and R27, R29, le, RE81, and R32 are independently hydrogen, alkyl,
substituted al kyl, aryl, sub%i tuted aryl, aryl gl kyl,, substituted

aryl al kyl, acylt DSt ®°Gcyl, heteroal kyl, Isubpti tuted heteroal kyl,
het er oaryl, substi|tut teroaryl, heteroaré substituted

het er oaryl al kyl ; szgely R23 and R20, JR2 d R28, R29 and R30, or
R31 and R32, togethar wilt e atoms to whi cR théy HreR&ttached, forma
cycl ohet er oal kyl or Asub&?f t ut ediieycl oheter oal kylA 1R, . |miene embodi nent

of Fornul a Iilna').i 1 and R22 are all hydrogen. In one enbodi ment of
For mul & ¢ M)egeositai woalvale JkEiPtt oget her with the atom to which

23

fn one embodiment of Formula (Ifa), two or three of RY, R% R, and R* are hydrogen.

In one embodiment of Formula (ITTa}, R is hydrogen; R is hydrogen, alkyl, substituted
10 alkyl, halo, -CN, or -ORY; R™ is hydrogen, alkyl, substituted alkyl, -CN, -OR™, -S(O)R”,
OCIORY, -NRPRY LCIONRYRY, -CIOIR™, -COR”, -SONRPRY, or -NRPSO.R™; R is
hydrogen, alkyl, substituted alkyl, -CN, -OR’, -8(0),R’!, -OC(O)RY, -NRVR?, .COMNRR?,
COMR’Y, -CORY -SOONRPR™, or -NRPISO,R™M: or alternatively R and R, taken together
with the atoms to which they are attached, form a cycloalkyl, substituted cycloalkyl,

cycloheteroalkyl, or substituted cycloheteroalkyl ring; and R R R R and R are

i
(¥

mdependently hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyt, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, or substituted heteroarylalkyl; or alternatively R* and R, R and
R* RY and R, or R and RY, together with the atoms to which they are attached, form a
20 cycloheteroalkyl or substituted cycloheteroalkyl ring.

Tn one embodiment of Formula (Iffa), R*' and R* are all hydrogen.

In one embodiment of Formula (Ila), R* and R*, taken together with the atom to which
they are attached, form a cycloalkyl, substituted cycloalkyl, cyvcloheteroalkyl, or substituted

cycloheteroalkyl ring,

B
e

. - e 23 S . .
In one embodiment of Formula (Ifla), R™ and R™, taken together with the atom to which
they are attached, form a substituted cycloheteroalkyl ring contaiming one or more substituents

selected from the group consisting of -R?, halo, -, =0, -OR", -8R®, -§", =S, “NRR, =NR”,



they are attached, forma cycloal kyl, substituted cycl oal kyl,

cycl ohet eroal kyl, or substituted cycl oheteroal kyl ring. 25In one enbodi nent
of Formulwo@bill23q93R23 and R2% t aken together with the a&comstawsiseh t hey
are attached, forma substituted cycioheteroal kyl ring containing one or

nore substituents selected fromthe group consisting of -Ra, halo, -0-, =0,
-0OR13, -S=S, -NRcRc, =N b, WD 2011/123693PCT/ US2011/ 030802 =N-01e,
trihalonmethy-1, -CF3, -CN, -OCN, -SCN, -NO -N®2, =N2, -IN), -S(O)2Rb

- S(0) 2Ny S(rQMQn thy (@), 2QR0, . oS RRByo - @@!0:)*%0 N

CR(0) (025 SR BBy TERDY (097 B(0)( 010( ORb) t @?R%%Q&

- C( NRby &8} C" o(swzaow ms&mﬁ "%@BQW(OF@NRBE)‘(WW or a@ﬁpﬁ YO >oq S) Rb,

o by B RRH 3 G TG0 AR Ry Wy O 5 TR RS winer e

Ra is sefracted {r anahr”, g@o(&gﬁo@@@b@ N0 @RRy-OC S Y palikyi(oyifet er oal kyl ,

R O AT TR T e R TR TR e

al t er natjRYehR "R LR VR fm,y}(,pi@d K‘K@Kﬁﬂﬁ E@gﬁk&%ﬂm\% t\)ha Lhecnidaggen atomto
whi ch they are bonded forma 4-, 5- 7- member ed cycl, ohet er oal kyi

whi ch fhelypraptl.erabbsierpsisl uae! frdyt, F@éﬁamawf amiﬁét»g@eme&% ;dpfrRTient
addi ti ?ﬂl@girﬁﬁﬁt%r Q{rc\%%,% el eqte %EH DN RUP §9 a'i‘:%fa%{x] 1 /9 of ?\&Q\"EF ) ni%ﬂd S,
of ‘the s

or alternativel Ubsti'tuents on -t he teroal K
t Oget hée tab:t hwtﬁiael attors rﬁimgmla&hn tohelyiciarbey bardedqd {fomimzia, ""Cy(ﬁlomal kyl ,

tituted cycloal kyl, cyc et eroal k bsti t yt cycl ohet eroalkyl
ﬁé rf“ﬁﬂ%“%‘ﬁ‘%gi}?%ma %%‘“’%&?ﬁwé’?(upﬁ ‘L\T“a@ifu TOIpg 30 L“{R‘gg‘@ %W& ORg‘i CEE al |
hydr Ogﬁﬂdmé&@! na@ﬂﬁmm@%@@ RboOhe Rg@w%@mﬁlwam QAN B Qgﬁﬁa]ia@mak’iﬁ?«liq in)oRg
-NHOR1, -NR -R2, -NOR , “NR1C( 0y NR2R3, - NW CSNR2R3,

- NRI C( 1K1 9P pitomass o1 de eﬁé&@ﬁﬁﬁ@ak‘ﬁé% f@g@tiﬂ@ P e PIVEDS 0 @hick thas(g bqrevi@d

SR T o e T Y R T

_P(0) (OR7) ( OR8)e en@fed 204 obieneivbddi @At ROt Rﬁoamiﬂiéa(efa‘i | ta)irogBni s hydr ogen,

aryal kol - et Sty o Bl PO AL OET S BN PR B HE SIG

het er oaNry G, ubst it ohred Hetar O8NRER ", t@et‘rem‘mqrbchamkmt or substitut ed
heteroarytal kyl . In one enbodi ment of Formula )IE three of R217 R22, R23,
and R24 ar e hysrogerimat psFomyRIc o) R \‘QH@N\O FEHNRNRL P!

IO, A P UINAC S8 o

- NR?C( NH)S‘(IRW _-B@ENF(X)R GPRER HORY), or -PO}RIORY), 9,
(OR7) (01 P P 0 t et

hy rogen Fff( - ‘“n 1;{1%1%?508 ]Ilﬁ<{/ la), g &y Jz%éj SR"E181 “ba“%?@ Iaﬂ(ygrayt’t%al kyl ,

substi tsulﬁ'«zﬁdmﬁh}d« ah;kyal k&l&k&bﬁitﬁttdﬂh@ﬁﬂ@&ﬂcﬂ et gfaa alé)’ﬂ hetStabt, s thte

het er oal kyl ?t eroaryl subsp tuted heteroaryl,

hetefoalkyl, heteroaryl] substituted heteroaryl, heteroarvialkyl, or substituted heteroarylalkyl.
In one embodiment of Formula (Hla), three of R R™ RY, and R are hydrogen; A is
-ORY, -NR'C(OWR?, -NHOR', -NR'R?, -NR'CO,R?, -NR'C{ONRR, -NR'C(SINRR?, or
NR'CENHINRR C s -S(ORR, SOR--COINR'RY, -COR", -NR'COR",
NRICOWRR?, -NRIC(SINR'R®, -NRICENHINRR?, -SONR RS, -NRTSO,RE,
-NR'SO,NRR?, -B(ORYOR®), -P(OWORHOR®), or -P(OHRHORY or tetrazole; B is

bJ
5

hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arvialkyl, substituted arylalkyl, acyl,
substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl,

30 heteroarylalkyl, or substituted heteroarylalkyl,



30heteroaryl al kyl, or substituted heteroaryl ai kyl, WO

2011/ 123693PCT/ US2011/ 030802 I n one enbodi nent of the present

i nvent i onwotzhe/ieeevpounds of Fornmula ( a) or have a struetcwnasbkoifosersot a (Vo)
or LI L2-R33 (lub)or or a tautomer, salt, and/or solvate thereof; wherein
5L1 is al kylene or substituted al kylene; 12 is ---NR34-, -0-, -S-,
NR34-C(0)-, -C(0)-NR 34-, -0-C(0)-, -C(0)-0-,-C(0)-0-,
-0-C(0)-NR34----NR34-C(0)-NR35- -0-C(0)-0-,---hetereyclylene---C(0)-, or

- - (substi t ued hehRueNch ¥t @@?}f‘xg{t%muon the comp‘?)g&i&'(ﬁ bkl (IRY le(tiﬂé t)'t ed

al kyl , earbocyclyl, substituted carbocyclyl; aryl, substituted aryl,

aryl al kyts a gubstiithoreda arity balikyl), heterocyclyl, substituted
1-leterocyclyi, 1-leteroal kyl, substituted heterd)al kyl, heteroaryl,

substi t ut qu hetp@r |, heteroaryl al kyl, or subs1t| tuted heteroar yl al kyl ;
and | b are i ndependently hydigogeyn, al kyl, substituted

al kyl, car boeyel bstituted carbocyc yl; aryl stituted aryl,

aryl al kyl , Gubsf’i ed aryl al kyl, heterocycl tuted. heterocyclyl,
het er oal kyl, s iguted heter oal kyl, heter oarylA slibstituted heteroaryl,
het er oaryl al kyl', or mbs%L%-uRéﬁ hﬁ? eroapyl al kyl .”" I n"ope_pnhgdi g TRAL of the
present invention, the conpounds o For mul aor (I'l'l'b") have a structural
For mul azrétammcr(m an(djs)mdl)v'%tcmin»r%’hl whirein WO 2011/ 123693PCT/ US2011/ 030802 or
a tautoner, ,sal va te .thereof; wherein Ris aikyl, substituted
al kyl , earbbcyd &’3}1 ene 0&15%%5?&1% U ddibocyel y1; aryl, substituted aryl,

aryl al kyl, &UQSNR m;ach agyl‘akkw(mnems:qe&%ﬂ yim*(@;bsumumedmﬂé‘t erocycl yl,
het eroal Kyl , substi tu het.er o het eroaryl, substituted heteroaryl,
het er oaf sﬂ@}k\ﬁ - (‘N sﬁiﬁ@ﬁ‘r\{?ut et ﬁééépoa?‘ﬁfa}%wm £i({-otfe (EIBGHEIHent  of

For mul . b€lenPro(dld), R33 is alkyl, substituted alkyl, carboeyelyl,
substituted earbocyetyl : heterocyclyl, substituted heterocyclyl,

het er oal kyl R os 2Bybsthstint etk bt erloay fyl, substituted cathecioneg; awbodistremtd agfi,

Rl B el P RS Rl Rl

heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, or substituted heteroarylalkyl and

R and R are independently hydrogen, alkyl, substituted alkyi, carbocyclyl, substituted
carbocyelyl; aryvl, substituted aryl, arylalkyl, substituted arylalkyl, heterocyelyl, substituted
heterocycelyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl,

I5  heteroarylalkyl, or substituted heteroarylalkyl.
In one embodiment of the present invention, the compounds of Fornula (1b) or (1)

have a structural Formula (1ilc), (He”), (1d), or (IHd’),

o
B.__N 1
~ 8. N
\ e
C X
A O\ 3 A (:}\ 22
{ilic} or R,
o)
B N T
~ ” BN
NN /R R33
A (ilidy  or A ,



I n one enbodi nent of Fornmula (Md), (Tile), or (l1lld), Cis -S(0)bR7,
SBR7, - C(0) NR7R8, -02R7, -NR7CO2R8, -NR7C(0)NRBR9, -NR7C(S)NR8R9,

- NR7C( =NIWDNRBR23®3, NR7R8, - NR7SO07R8, - NR7SO2NR8R9, - 13PORUAR(10B3)8)2
-P(0) (OR7) (OR8), or In one enbodi nent of Fornmula (Md), (Me), or
(.11.1d),13 is hydrogen, alkyl, substituted al kyl, aryl,substituted aryl,
aryl al kyl, substituted alylal kyl, acyl, substituted acyl, heteroal kyl,

15substituted heteroalloil, heteroaryl, substituted heteroaryl,
het er 0%{;Xlt;@akd@(épmﬁ%&i%%&i’w&t@rﬂ?fqy&e& E&Qﬁr}y" %laﬁx}i SHb‘\tﬁut&d dﬂx‘@i 9ﬁ§0£%m9d' ment
of Fotnula (M) -( )R 13 hydrogen, al

subst i sutsatital d@;ﬂm Vdr’y bryl, onbmab@ct 411‘0’1,; Be&hiia‘srly&u%st@unﬁ g anmll:& t»t@(\@)}NR? R8

-02RY, NR7RS8, - 8) amail 7 X

s al kP ERER LT p PR G SR vl T Pl S T g FRAGTE)
(C(g) Malqugi?]i@d%&);bTm?ﬁ ﬁ%m@ama{kmg gg cycl y: enle---CEJ 0)-, or ---
substitute etereyel yl ene) - i S.a , ustlt

car Boeyet yl | “%‘h’dé‘%k?@ﬁ?*éﬁli@%‘r“'ﬂgﬁ?y@w“ By, iss%ét‘ii e&%ﬁ &ﬁ?f”‘&?%&l Kyl
subst i thited @t bRl nhelerasy alvins whstdb Ut edehRlaN 0oy alndtinidaet er oal kyl,
substituted heteroal kyl, heteroaryl, substitufed hetefoaryl,

heteroéﬁ??ytkéikkfi/l or substituted heteroaryl al kyl ; and R34 and Ri ndependently

hydr ogen, F%%b a,n%gdﬁ%ﬂ%%}a! %&m%@ sy %_Em NS @d),lﬁplso %ie%‘)@@%ﬁ»ﬁf oformil a

(111e) or B'I's ’droge al k
substl tNRéer ak\IG,RAr NR(@}WE&t ixﬁauemdm#ym mzcgﬁxism C(0) NR7R8 -C

ublt t ut ea ey edrbeyergicts UL RL eelit dhirbey IV Shek FuBp

substl tobee hemr@@?cm‘e;édﬂﬁ\mékéat\wmmw;%ﬂwﬂw{kkmﬁﬁsﬁf’etm Gﬁﬂ@‘/' WO
2011/ 123693PC‘1’/ US%Oll/ 03Q ecgific enbodi ments of t he
pr esentNRAvaH i O SOHER FonpBRI PR s dll D& ) f?‘om)t HEOYRolPRSensi st i ng of

In one embodiment of Formula (11lb), (Ilkcy, or (IHd},B is hydrogen, alkyl, substituted
alkyl, arvl, substituted aryl, arylalkyl, substituted arylalkyl, acyl, substituted acyl, heteroalkyl,

IS substitated heteroalkyl, heteroaryl, substituted heteroaryl, hetercarylalloyl, or substituted
heteroarylialkyl,

In one embodiment of Formula (Hib), A is -OR , -NHOR', or NRIR%: B s hydrogen,
alkyl, substituted alkyl, aryl, or substitated aryl; C is -8O3R7 ~C(OINR'R?, -CO,R7, -SO,NR'R?,
-BIORMYORY), -PONORNORY), or -PIOWRYWORY; L' s alkylenc or substituted alloylene; L7 is

200 SNRL 0., NRECO)-, -CO)-NR M-, -0-C(O)-, -C{O)-0-, ~hetercyelylene-C{O)-, or —
(substituted hetereyclylene}-C(Q)-; R™ is alkyl, substituted alkyl, carbocyclyl, substituted
carbocyclyl; aryl, substituted aryl, arylalkyl, substituted arylaliyl, heterocyelyl, substituted
heterocycelyvl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl,

heteroarvialkyl, or substituted heteroarylalkyl; and R and R are independently hydrogen,

bJ
5

alkyl, or substituted alkyl,

In one embodiment of Formula (Iffc) or (1d), A is -OR', -NHOR', or -NR'R% B is
hydrogen, alkyl, substituted alkyl, aryl, or substituted aryl; C is -SO;R’-C(OINR'R®, -CO.R,
-SONRTRY, -BIORYORY), -PONORWORY, or -PONRYOR™); R is alkyl, substituted alkyl,
carbocyelyl, substituted carbocyelyl; heterocycelyl, substituted heterocyelyl, heteroalkyl, or

30 substitoted heteroalkyl,

[\
W
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2011/ 123693PCT/ US2011/ 030802 WD 2011/ 123693PCT/ US2011/ 030802 OH NH2 O©)
WO 2011/ n28@9R3ACI¢S2011/ 030802 PCT/US2011/030802

In some specific emboduments of the present invention, the compound is selected from
the group consisting of

N N

‘e ’d

| /N|
HOw HOw “

Q H 0
O NH, .0 NH, OQ%N\/\ , O  NH, I
) )
Ph I N\ Et | N\ Me l N\
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NH, NH, NH,

Et<__N
- | Ny Ny F
NH, O No~_ HOC OPh  HO,C
NH, NH,
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N Me.__N
= Z
g
HO,C 0] HOLC™ 7 N “OMe HO,C
NH, ’ NH, ’ NH, Me
N | | NS Me Ny
HOL X o HOL,C™ N o™ HO?_CW
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Me N N Me N
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HO,C HOL.C” HO,C
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NH2 ON WD 2011/ 123693PCT/ US2011/ 030802 i n anot her enbodi nent,
the present invention provides a nethod for preparing a 5corn ound of
Forrmul a (WO\#11/1266¥), wherein B is hydrogen, al kyl, sulpstiusatied3@mbkyl ,
ar-yl, substituted aryl, arylal kyl, substituted aryl al kyl , acyl,
substituted acyl, heteroal kyl, substituted heteroal kyl, heteroaryl,
substituted 10heteroaryl, heteroaryl al kyl, substituted heteroar-yl al kyl;
R1, RL, and R are independently hydrogen, alkyl, substituted al kyl, aryl,
substltuted aryl arylalkyIMeSUu.t| et er oal kyl

subst i t ulMed sal kyl, het er :@ yl, 1
het eroaryl a i supsti ty4 ed e efnatiyely, R and

aryi al kyl
R2, tod#Rer t Ife atom; fo Wi t hey are%ond %rz}(
cycl ohet er oaIngIO stituted cﬁc eteroal kyl ri ng; INS
al kyl, substituted al kyl, halo, -CN, & , R22 is hydrogen, Hal Kyl N
1,

substi tuted al kyl, halo, -CN, -0R22; R13 is hydrogen, alky
substituted ailay R substituted aryl, geyl al substi t ut ed.
aryl al kyl , acyl substituted
het er oal kyl , ' &t éozg yl al kyl,
substituted hetero

C'GJ

uted acyl, hal o, heter

sub@ti t ut ed 20het,_§5228

@-Q-q

GL - OR29, oS(0) f 11\T 2 3, W
2011/ 123693PCT/ US2011/ 0308 %29R3 , C2 2 ,
- NR29S02R3(), -B(OR29) (OR3), (OR29) (OR3) or R24 i s Rydr n, alkyl,
substituted al ki, ar yI , substi tuted aryl, arylalkyl, substituted arylalkyl,
acyl, substit utnes . haI 0, heteroal k)(Ae sNybs ituted heteroallyi,
heteroaryl, substi ut|
HO,C Me O HO,C

NH, 0\)\ J\G NH, O OH
Me N Me N Me N
X | ~ @
HOLC
2 H N HOLCT Y O
NH,

HOLC 2
O%(N\O NH, 0\/D NH, o\><N
o ’ ’ H

Me /Nl Me /N Me N

I\ I ;
HOC HOZCLp HOij%D N OH
NH: O\O NHz O\/\/o\© NH, O

(¥

Me N
L)
Me N
HO,C N \>< 0] - 0]
NH, O N O\/\OH HO,C ™ HN)Y HO.C
H 2
NH, O
OMe ‘



S5heteroatyl, heteroarylal kyl, substituted heteroaryl al kyl, -OR31,
-S(0),R31, -0C(0)R31, R 31 2 -C(0)NR31R32, -C(0)R31, -CO2R3 - SaAR31R32,
- NR31SO4320 201131266931) (OR32), -P(0) (0R31) (OR32) or -13(0PCRA/R(IOBIBY2 oOr
alternatively R23 and R taken together with the atomto which they are
attached, forma cycl oal kyl, substituted cycl oal kyl, cycl oheteroal kyl, or
substituted cycl oheteroal kyl ring; 10f and g are independently 0, 1 or 2;
and 226272329303132 R, R R R R R - ,

K and R argel ndependent |y hydrogen, al kyl, substituted al kyl, aryl,
substituted dfyl] ylal kyl, substitytedyatyl al kyl, |, substituted acyl,
het er oal kyl .~ SubStiA ut ed het eroal kyl, T @ sdhet er oaryi |
het er oar yl é?kth Q substituted heb r oawyial gy i el y R2' and
R20 , 15wi th the? atgfisNt o ®hich th §2c‘gre at tlached, WeCm a l o @ oal kyi
or substituted cycl ahetler bl kyl ring. Th¥Hadthod conpri sedHr Bacting a
conpound of Formul a ( Vaﬁ: 2R24 R23(1Va) witth a conpound of Fo ﬁHl a
(I'vb): 0 0 20B))LOR713 ovb) in the presence of a Lewis acid in an -

(N- pel .ar sol vent; wherein ktb is alkyl, substituted al kyl,

@ , arylal kyl, substjtut gd | al kyl, heteroal kyl,
alKyl , hgteroaryl, substi i et eroatyl,

where R7 is al kyl or substituoﬁd al kyl, which in turng

anhydr ous amg
aryl, substitu
substi t ut ggh e
het er oar yl alzkyl
same as defined I it
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WO 2011/ 123693PCT/ US2011/ 030802 can be prepared fromthe reaction of the
conpounds of Formulae (TVa) and (-Rib). Such a. hydrolyzation condition may
be basi c,waabdie369sr any condition known to one skil | edpCm/ushe 18802

By "Lewis acid", it is neant a conpound that is an el ectron-pair acceptor
and therefore able to react with a Lews base to forma Lew s adduct, by
sharing the electron pair furnished by 5the Lewis base. One illustrative

exanple is that the reaction of trinmethylboron (Lewis acid) and ammonia
(Lewi s base) mQ @ he adduct Me3BNI I 3. The Lew S acid suitable for the
reacti on of cony bf Fornul ae (1Va) an’ff (V) wpy be any Lew s acid
known to ongqski [ theoart I n one squ cildi ppbodi nent, the Lew s acid
is a netal ha‘flde far pl e, st nplc*é Corife, rihalides, or

al um nium chl orlrae? oINve 5™ or ‘carryi ng O, © ctions can be
broadly classified into t j 2gories: polar and nonpel ar nerally, the
dielectric constant of the sol vent provi des a rough neasur (3 sol vent' s
polarity, Solvents with a dielectric constant of less than 15 are generally

consider 0 nonpol ar. BEx% nonpol ar sol Yert¥<iRsl ude, but are
pent ane, _ cyclo hexane cycl ohexa benzene,

not rﬂo (?
2 chj or 68 m d| | et her, 1%¥4hd a®ion
t her eof . %@%Odl ment"\ 6f° ‘t/% %gm the reﬁ'@t?%

tquen

conmpound of Formul a ( and the conpou Hd ormul a (1Vb) is"conducted at
| east in part at a tenperature of about 60C or higher. For exanple, the
reacti on maMese i ted at the roomt emper a in part and at a

t enperat ure of |abd ‘OC or higher in part. enbodinent t he

t enper at urieogd” ay 20or hi gher i g8 Y ure about 70C or

hi gher; in anot hgw, exbodi nrnt tn§4tenperatukﬁ 60C ok F her is a
t enper at ure of about Cﬁo er; in another? e erature
of about 60C or higher is a i ﬁ@Ure of about 900 ‘m\ﬂizﬂzr i n anot her
enbodi ment, the tenperature of about 60C or higher is a tenperature of

about 100C oMek i n anot her enbodi nent, the terrper ature of about 60C
or higher is a ture bel ow about 751 (5 s NH enbodi nent of
0

Formul a. (I R RZ, .and k7 are hydrogen. | -odinent of Fornmul a
(1V), Bis aIkyINp{Z g%&tte abkyl . P nHosas SboTT f Formula (1V),
R24 is -0-R31, and Ra |tu ed al kyl, cHEHp tituted
car bocycl yl; aryl, substltut , arylalkyl substit ed aré ﬁlkyl
30heterocyc|y|, substit ut ed heterocyclyl heteroalkyl, substituted

h. et er oaMeyl| N groaryl, substjtutgd heteroaryl, het ﬁr oagyl al kyl , or
substi t ut ed \hear ylalkyl. WO 2 17 93PCT/ US2011/"®
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I n one enbodi ment of the invention, the conpound of Formula (IV) is

represented by Formula (1Ve): ONH2 0, R31 (lvo, Wwerein B is alkyl or
substi t utwo 2al1kieBg93and R31 is al kyl, substituted al kyl, pearisecymbosb2 and
substituted carbocyclyl. Conpositions The present conmpounds can be

used for one or nore nethods of the present invention, e.g., nodulating or
enhanci ng sweet flavor. In general, the conpounds of the present invention,
10i ndividual ly or in conbination, can be provided in a conposition, such
as, e.g., amid.ng il e conposition. The compounds of Fornula (1) and its
various subgenySeg d their salts and/™¢~sdhvetes, should preferably be
conest i bl y,,aceepias e. gy, deened SUItab|Q\f| onsunptlon i nyfood or

drink fromthe p B ve[ of glvM 310 20 [GTe tObIe 03|tions an
i mproved and/or 1 p asing, e ast e, and uI s S gnificantly
toxi ¢ or causes unpl easafit o desi rabl e phar macol ogﬁ cal or toxicol ogical

effects on an ani mal or hunman at Yk typi cal concentrations they are
enpl oyed as fl\/@vor,\i ng.agents for the comggti bhe npositions. The typical
nmet hod of denons ra} s cc nestibly acceptable
is to have t NPpOoHp4 an Eépert Panel of the
Fl avor and Tact | gred as_.to be
"Generally Recogni zed € "). The Pldn process
for fiavorant compounds isHco but wel | known to thosk ordi nary
skill in the food product preparatifon arts, as is discussed by Smith, et
al. in an article entitled "GRAS Fl avori ng Substances 21., '"OM&od,
Technol o S§(5 pgs 46-59 May 2003, the entire contents of which are
herein by reference. M23| oerrbodi ment, the conpounds
Cl

of the prese

concent P&t onllrl‘2 . e or@er of a few parts
per mllion, ¥

: ANF one or nore 2o en rs,onatural or
artificial, so as to Hedu he/{o/mntratlon of t eenEQH
required to prepare an i ngesti®l e~conposi tion havi ng O%j degr ee of

sweet ness.
Me N

nt i o can be used at its]lig enhanci ng
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WO 2011/ 123693PCT/ US2011/ 030802 Commonl y used known or artificial
sweeteners for use in such conmbi nati ons of sweeteners include but are not
limted twotzhe/esydon sacchari de sweeteners, e.g., Sucr@seUSkenoBE,
gl ucose, and sweetener conpositions conprising natural sugars, such as corn
syrup (including high fructose cormsyrup) or other syrups or sweetener
concentrates derived fromb5natural fruit and vegetabl e sources,
sem -synthetic "sugar al cohol" sweeteners such as erythrito , isomalt,
| actitol meamni tQl, sorbitol, xylitol, maltodextrin, and the |like, and
artificial Swep ers such as aspartarre RCLTN , acesul f anme- K,
cycl anglig,c-Sueralosg, @nd alltame Sweet ene & [
mogr osi de, t: \39\ hl t gseq achpsetiOfannose] s
| act ose, neot ane sp rt me derivatiNesQ 5.0
glycine, maltitol, | act| \s ohsomal t, hydrogenat ed glmco yrup (HGS),
hydr ogenat ed starch hydr ol yzate (HSH) st evi osi de, r ebaudrosiode &t ot her
sweet St e,lw aybased gl ycosi deﬁlé eﬁrrel ane and ot h(ﬂ gyani di ne- based
sweet eners; 2 The term "swe " al so includ | natl ons of

8 L osed her \I enbodi e eng, conpound is
added to’a nnc CMtl bl e COF?TTdﬁOSI 4.0 g\ne non-eﬂlzble nRr gdu z;)such a3
suppl enent s, rut ac@ut s, funct’i omal Nf o roduct § feT&N)él?@fesh or
pr ocessed food cl ai med have a heal t h-pr tNing and/ or diseas reventing
properties beyond the basic nutritional function of supplying nutrients),

DOMey pt ophan,

phar maceMs afrd, over the counme «- gations, oral care products such as
dentifricesjand t hwashes, cosnet]c |products such asMéwedberrag I1ip bal ns
and ot he@.Peryongl c product,_@zé ose, sucral [ or 20ot her
sweet eners. INMHgeneral s over the cou HE wpr odudto.@ndyor Wne
product generally refer roduct for ho Sehdl d and/ or pemsi whi ch
may be sold w thout @%@EI ption and/or w d visit to a nedigal

prof essi onal . Exanples o e OIC products icl ude, but are not limted to

Vitam ns and dietary suppl enents; Top| cal anal gesi cs and/ or anesthetic;

Cough, cdFg A l ergy remddie N | hi st am nes and/ or al l ergy renedies;
and conbi natd hereof Vitam s a di etary suppMengf clude, but are
not | i ni'%&d to |tam ns, le@tz(éry suppl enent s, ton| cs/ @ tritive

0 N
drinks, chil & i foc wit ami ns, Nithi @ ar y, suppl eneif? ot ger Opr dtuct s of
or relating to or rvidi ng nutritjo nd co natlons“"zFP £ al
anal gesi cs and/ es ic inclu H creans/ oi nt nets @ s used
to alleviate superf| Cia or deep-seated 30 es and pains, e.g. nuscle
pai n; teething gel; patches wi th anal gesic ingredient; and conbi nat i ons
t her eof CoulyR; adxgnd al | ergy renedi es i nciled b are not limted to
WO 2011/ 123693F 011/ 030802 decongest ants, enedi es, pharyngeal
pr epar at i ¢itsC ted cenfectionery, ant |H@§ Nes” a i I(gizs?eci fic
cough, cold and I\E:Iz [eedhe pMend conbi N&ti o pdugt s J| Anki hiyst am nes
and/or allergy renedies anl ¢, but are not Iim Ny mc

treatments for hay fever, nass @I/I\eyﬁf"es i nsect bites dhd gs.
Exanpl es of oral hygi ene product include,

];N?VU\Q . HOZ"IN&:;VU\QJ

HO,C

31



S5but are not limted to nouth cleaning strips, toothpaste, toothbrushes,
nmout hwashes/ dental rinses, denture care, nouth fresheners at-hone teeth

whi t ener swandiidiesdsal fl oss. I n anot her enbodi ment, the pcedasntiiossppunds
are added to food or beverage products or fornul ations. Exanples of food
and beverage products or formulations include, but are not limted to sweet
coatings, frostings, or glazes for conestible products or any entity

i ncluded in 10t he Soup category, the Dried Processed Food category, the
Bever age catqgoryn_the Ready Meal category, the Canned or Preserved Food
category, the Fnoz ocessed Food cat egdlke >xChi Il ed Processed Food
category, t eapegory, t he Baked Gbu ategory t he

Conf ect i onary®cat ﬁor he|Dairy £Woduqk%@. Se 7 tdie dce Cream category,
t he Meal Repl aceneni egyur e basta and t.-or apd the
Sauces, Dressings, Condi ne gat egory, the Baby oo ory, and/ or

t he Spreads category. | nJgeneral , the Soup category \o ers to

canned/ preserved, dehydrated, iGtstant, chilled, TAIT and frozen soup. For

t he purpose f this definition soup(s) neans a food prepared from neat,
poul try, e &apl es, grains, fruit aqg ot“er i ngredi ents, cooked in a
liquid mhrch u\ j de vrsrble pi eces of sO | of these

i ngredi entf2Ci t FrayTbe clear (as a broth) or i Oa chowder),

smoot h, pureed d¥HxcBunky,, ready-to-serve, "S&ni - fondens ?r condensed and
as gyfirst course or Nds Qbe QR of a

neal or as a betweew ne Msrpped i ke a beverageH S may be used
as an ingredient fo g other~neal , conponents and nmayyrange from

broths (consomm) to sauces &dm or @ikese-based soups). "Degwydrated and
Culinary Food Category” usually means: (i) Cooking aid products such 75as:

powders, gramMfeshN<pastes, concentrated | Mg educts, including
concentrated bodj! Il boui Il on and bouillon|li <@ oducts in pressed
cubes, table®L orypoyler“orogranul ated fioyn” Wil ck are” sol d separately as a

frnrshed product wm, & iLAgredi emt Wi thin a jgoduc squces agl recipe
m xes (regardl ess of techﬁblo (i]i) Meat sol utions rooﬁim such as:
dehydrated and freeze dried sowpS;o1 ncl udi ng dehydrate (9333 xes,
dehydrat ed i nstant soups, dehydrated 30r eady-t o-cook soups, dehydrated or

anbi ent prepédeaLNopnof ready-nmade di shes, ngal snand.single serve entrees
i ncl udi ng past g do and rice dishes; and (iYi gl enbel | i shnent
products sHO WD 123693PCT/ US2011/ 030 20 A3 apdli ment's, mari nades,

sal ad dressi ngs, Ngatad topprngs di ps, breadi ng, t er m xes, shelf stable
spreads, barbecue sau es ' liquid recipe m xes, rat@s, sauces or
sauce m xes i ncl udi crnpexy- e for sal ad, soId as f ni_shegHr oduct or
as an ingredient wthimrHa uct, whet her dehydrate |q @o frozen.
The Beverage category usual N neans~besier ages, bever age ni xesZand
concentrates, including but not limted to, carbonated and ngp-carbonated
bever ages, al coholic and non-al coholic beverages, ready to drink bever ages,

liquid corcemtrade fornulationsy,for,preparing beverages such as sodas, and
dry powdere age precursor myxXe e Beverage category al so incI udes
t he al cehel T8 dr#hks, the sof i

orts drinks, i ver ages,
, olhe aIco lic dgénk

and hot dri nkg h clude, but are not to beer,
ei derl perry. FABs) withe§ and spirits.? ft drlnks u tOM¢ e not
limted to car as col as an rbonateé“ﬁfq j ui ce,
such as juice, necﬂars ice drinks and ﬂrur Iav red drinks; b | ed
wat ¢r, which includes sparkling water, spring and purrfred/table
wat er; functional drinks, which can be carbonated or still and include

sport, energy or elixir drinks; concentrates, such as liquid 15 and powder
concentrates in ready to drink nmeasure. The drinks, either hot or cold,
include, but are not limted to coffee or ice coffee, such as fresh,

i nstant, and conbi ned coffee; tea or ice tea, such as black, green, white,
ool ong, and flavored tea; and other drinks including flavor-, malt- or

pl ant - based powders, granules, blocks or tablets mxed with mlk or water.
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The Snack Food category generally refers to any food that can be a |ight

i nformal meal 20i ncluding, but not limted to Sweet and savory snacks and
snhack barwo Bkanpdses of snack food include, but are not pCirmst@d/osasos r ui t
snacks, chips/crisps, extruded snacks, tortilla/corn chips, popcorn,
pretzels, nuts and other sweet and savory snacks. Exanpl es of snack bars

i nclude, but are not limted to granol a/nuesli bars, breakfast bars, energy
bars, fruit bars and other snack bars. The Baked Goods category generally
refers to amy edi ble product the proceSﬁ.of preparing which invol ves
exposure to hé xcessiye sunlight. "Exg esxyof baked goods i ncl ude,

but are ngg d1Riteq Buns, cooki in cereg t oast er
pastries, pastr 855 i s, tarts,

qui ches, cake, any and any conbiHad®y ‘ 3 QThe |ce
Cream category generally rekers to frozen dessert conta.ning cream and
sugar and fl avori ng. Exanple§ of ice creaminclude, but-are not l#ited to:
i mpul se ice cream take-homgye WON2011/ 123693PCT/ US2011/ 030802 ice cream
frozen yoghurt and artisanal ic¢g q soy, oat, beanred bean and nung
bean), and rice-based ice cansd Confectionary category
generally refers to edible pfodu P that sweet to the taste. Exanpl es of
confectionary include, but are not?l1wit to candi es, gelatins, chocol ate
5confectionery, sugar confectionery, gumiand the |ikes and any conbi nation
product s. The Meal Repl acenent ca@egcﬁﬁioenerally refers to any food
intended to replace the normal neals, partisuFarly for people having health
or fitness concerns. Exanples of neal replacenent include, but are not
limited to sljmmng products and conval escence proMfctsN~Fre, Ready Mea
category gendf@ : ‘ pal Wit hout
10ext ensi ve prepara 5 incl ydes products

t hat have hH&2¢ecipe ‘ rer, resulting

in a high degree bdf: peadi ness, conpigt lonlandl conveni enc xanpl es of
ready neal include, but are not limted To Canned/ preserved? fogvmzen, dried,
chilled ready meals; dinner mxes; frozen pizza; chilled pizza; and

pr epar ed sala@g. The Pasta and S gory incl astas and/ or
noodl es i ncl udi ng, not

AN

N HO,C HO,C
Hoch f\( ; NH, O
NH, O , \O ,

Me /N Me /Nl
NH, o\vjxin/N X , NH; O\V>M<H/N
5 o) o ?
Me N

Me /N| Me /N| o |
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15limted to canned, dried and chilled/fresh pasta; and plain, instant,
Chilled, frozen and snack noodl es. The Canned/ Preserved Food category

i ncl udes,wbub11/3¢9et |imted to canned/ preserved neat amlrdTrasaiiips@duct s,
fish/ seaf ood, vegetables, tomatoes, beans, fruit, ready neals, soup, pasta,
and ot her canned/ preserved foods. 20The Frozen Processed Food category
includes, but is not limted to frozen processed red neat, processed

poul try, processed fish/seafood, processed vegetables, meat substitutes,

pr ocessed prot a§ bakery peodwgct ts, ready nea za, soup,

noodl es, and|o rozen foo-f’ﬂ ri ef ocessed F i ncl udes,
but is f o] rlceK)g' 2 I Xe ‘ readyc S giehydr at ed
soup, iﬂ%%a B, dried pasta Q|;In noodl 5, nd |nstantrp oHl es.

The Chill ProcéssetyFogd category imytutes, but is not |inited |l ed
processed neats, pracessed fish/seafoqQd products, lunch kits, fre ut

fruits, ready neals, pizza, prepared sal ads, soup, fresh pasta and noodl es.
The Sauces, Dressings and Condi nent® category includes, but is not limted
to tomat o 30pastes and purees,dﬁoui*lon/stock cubegye hegbs _and spi ces,
nonosodi umvg uj e (MG, ta e soy based sjlce past a sauces,

wet / cooki ng sHL dry sauces/ powder xes, ketc AC
2011/ 1236Q3BEN 1030802 H&Yeonndi se| rrustard 'Q‘ggia dssifths

vinai grettes, gjps ed pr oduct 8Hz & her sauces, Nid 8ssihgsClnd
condi nment s. 2 ?h py Food cat egory I udes, but is noi mted to

m | k- or soybean-based formul a; and prepared, dried and ot her ~baby food.
5The Spreads category includes, but is not limted to jans and preserves,
honey, chocol ate spreads, nut based spreads, and yeast based spreads.

The Dai ry PH@M*IG@B@@MLM genesahi iyvuebepsvides ediciod pradueigpr oduced from
manal ' Ies of dairy product i1nclude, but are not limted to
drlhklh@mHWFW‘5f8HG@?§ Jcheese, yoghurt and sour milk drinks, and ot her
dairy products. 10Additional exanples fr conestible conposition,
particularly food and beverage pgodyctd orphormul ations, are provided as
foll ows. Exenplary conestible co s i ncl ude one or nore
confectioneries, chocol ate c®ibecth Ablets, countlines, bagged
selflineslsoftlines, boxed assorft remts, st%ndard boxed assortnents, tw st

wr apped m ni atures, seasonal Chdﬁgkﬂ(eF#%hocolate wi th toys, alfajores,

ot her chocol ate confectlonery ni nt s,Rst andartvimi nt s, power mnts,

wherein
B is hydrogen, alicyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroarvl, substituted
14 heteroarvl, heteroarylalkyl, substituted hetercarylalkyl;
®', R?, and R’ are independently hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyt, substituted arylalkyl, heteroalkyl, substituted hetercalkyl, heteroarvl, substituted
heteroaryl, heteroarylatkyl or substituted heteroarvlalkyl; or alternatively, R’ and R, together
with the atoms to which they are bonded, form a cycloheteroalkyl or substituted cycloheteroalkyl
5 g
RY is hydrogen, alkyl, substituted alkyl, halo, -CN, -OR™;
R* is hydrogen, alkyl, substituted alkyl, halo, -CN, -ORY;
R™ is hydrogen, alkyl, substituted aikyl, aryl, substituted aryl, arylalkyl, substituted
arylatkyl, acyl, substituted acyl, halo, heteroalkyl, substituted heteroalkyl, heterocaryl, substituted

20 heteroaryl, heteroarylalkyl, substituted beteroarylalkyl, -ORY, -S(O)R?, -OC(OR®, -NR¥RY,
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15boi l ed sweets, pastilles, guns, jellies and chews, toffees, caranels and
nougat, nedi cated confectionery, lollipops, |iquorice, other sugar

conf ecti owerg11/g86¥3 chewi ng gum sugari zed gum sugar - f Pe&/Usaom1/o8asnzt i onal
gum bubbl e gum bread, packaged/industrial bread, unpackagedi arti sanal
bread, pastries, cakes, packaged/industrial cakes, unpackagedi arti sanal
cakes, cookies, chocol ate coated biscuits, sandw ch biscuits, filled

bi scuits, savory biscuits and 20crackers, bread substitutes, breakfast

cer eal Sg(hhg? ger. eabsyf ag N Rreakkash, ger eabg ) (ke oueshior of her
cereal s, Chl| ren's breakfast cereals, hot cerea S, ‘1ce cream 1npulse ice
cream &ﬁﬁ@iéﬂ@ﬁrﬁlon dalry ice cream single portion water ice cream

mul ti-pack dair cre ce- hone, i ce
cream takegh h ¥1} ((iigwn g !erl"%lng%‘%ﬁd 4{%@2 aéﬁau%s%tgglse‘jﬁtl mlblktvg “?bcf’el%gfdeam

t ake- hafgaindt a5, Isﬁﬁstlﬁf‘t@ﬁfﬁﬂ fhtamzleammﬁgﬁutttasmafctilhsamtkwt dRtesRAMubeah: Iy

products, , 75fre h/ steu zed m| L, fa es sfeurized mlk,
et Skt s HA S G S8 TR g - DRY el hes RO L - 3kt RFong

li f et ubp gk R*sentowi rmeotz“li 0BG, hif'eFUhiR TR . at@tfstiﬁag gng lifeluht
m |k, goat m]Kk, condensedlev orated m |k, [aln gondense / evapor at ed

m K, t?@hﬁ?%d“ﬁﬁuh@tﬁ%ﬁﬂﬁfaﬁ otheﬂﬁE@ﬁWe%§%dmﬁi$k tafqugoetted wiibl the dr i nks,
dalry i w L e R jui.ce, soy
il ko ggur%/ to E{i%) By (L\{;Ua Ei&{fh( d ﬂhﬁ 2 C?fw digé{ig{l gt‘fmti{t()lt%dq,élci% }Tﬁ%g\,\gd’ V\(}’lh {f,%até}\rj,si Lg]po wde
mlk, Kh@MOﬁ@ﬂQ@bﬁd@ﬁMﬂ@lkﬂdrlnkS cream cheese, processed cheese,

spr. adable rocessed, chees nsp abl e processed cheese, unprocessed
chdBse, spredHEHIE YREFY g@ﬁ?ﬁ?@%ééﬁﬁglU82011/030802 unprocessed cheese,
hard cheeseg’packaged hardrthresed ppa. tﬁ&ﬁ)@&@:ﬂﬂ?hd&t@@&ﬁ§ﬁyt yeghtkds,

pl ai n/ natural yoghurt, flavored yoghurt, fruited yoghurt, groblotlc

yoghur lkvilaniidhgityeg Rh-arylel étgut»latbUtﬁt@flnimlﬁtjviyaqﬁuﬂt‘mﬂﬁ%w ticsreidiki ng
yoghurt .. . N soy- based
desser%gb%nhQFFgﬁggﬁaJ%%&g?§%%§1gulra?%ggn% ﬂg&géxgﬁ%QQ1q@%ﬁ§%%§ 5frais and
quar k, hilcamorigily’f horegetifeiaRs’ aﬁCR &lﬁafr kyd Eﬁy&?y&mﬁ ROagR’ fendiRS’, andthquar k,

t an avory sn frul s/cris ext ruded snacks,
Cors | Madbr ROk DR RE s oo Ral S SHPEABIRE «Bib4Ena Savory
snacks&tsaﬁﬁgggaﬂsn%granoIa bars, breakfast bars, energy bars, fruit bars,
ot her snack bars, neal replacenent product s, sllnnlng products
convalescengbeHhﬂWQsomﬁéaEVGWﬁﬁtsbmﬁﬁﬁﬁé@fF@ﬁﬂﬁdﬁﬁafs frozen ready meal s,
dried ready neals, chilled ready neajs, 10di nner m xes, frozen pizza,
chilled pizza, soup, canned soupy dghy ed soup, instant soup, chilled
soup, hot soup, frozen soup, pasta nned pasta, dried pasta,
chilled/fresh pasta, noodles, plai d;es i nstant noodl es, cups/bow
i nstant noodl es, pouch |nstant‘%oodles RChi I 1 ed noodl es, snack noodl| es,
canned food canned meat and neat pfbﬁucts@vaanned flsh/seafood, canned
vegetabl canne onat canned beans, canned fruit, canned ready
meal s, Guifelty }TB@Q%ﬁg@ﬂpasta ot her canned foods, frozen food, frozen
processed red neat, frozen processedo

20 B OR™ (1vh)
in the presence of a Lewis acid o an anhydrous and nou-polar solvent; wherein R is alkyl,
substituted alkyl, aryl, substituted aryl, arvlalkyl, substituted arylalkyl, heteroalkyl, substituted
heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or substituted hetercarylalkyl; and
Rﬂ, RZZ, RZE, and R?*, are the same as defined in Formula (V).

25 When R in Formula (IV) is hydrogen, then the compound may be obtained by

hydrolyzing the corresponding compound where R’ is alkyl or substitited atkyl, which in tum
o & bl - -



poultry, frozen processed fish/seafood, frozen processed vegetables, frozen
nmeat substitutes, frozen potatoes, oven baked potato chips, other oven
baked potwibaomwiasdsst s, non-oven frozen potatoes, frozenproakseyips@duct s,
frozen desserts, frozen ready neals, frozen pizza, frozen soup, frozen
noodl es, other frozen food, dried food, dessert m xes, dried ready neals,
dehydr at ed soup, 20instant soup, dried pasta, plain noodles, instant

noodl es, cups/bow instant noodl es, pouch instant noodles, chilled food,
chill e%@&%ﬁa@@fﬂa@g@mawﬂl drt a@bﬁ%@f@gﬂna @ﬁyqfam @b 1segy processed
fish, chilled coated fish, chil ed snoked fi sh, il | unch kit, chilled
ready e diodyzated dobéxﬂwpmziz&w behi.|sk@idh, soupy, cophiitioh vk *@amtvpa@mm hitt] ed

noodl es, oil,s ol ive, oi ng fats,

put ter . mar G5 Tags Cof et ShroRTARS FReTRE AP bres BEIEIEAET < anc
fats, 4bsaveas, w At £56WRESscandoondenentisyct, tbyrmmnpas tiesmaﬂdaummﬁ‘&ﬁd by

bOU|IIon/stoc stock cubes, grayy granul es, uid stocks. and fonds,
herbs &id-SH s, %Péﬁ%ﬁﬁi@& ARk f%gby@ RS %ﬁﬂ%‘é@‘“ PEE & CURTCEY 20%et
sauces i a@@@a%aqw 8fve M BRuct MRL.ORUD, TERYQRNALRRwhiag W ak: ARUQANAI Se,
nmustard, sal ad dre55|ngs ul ar sal ad dressings, low fat sal ad dressings,
vi nai grﬂ@mp@mdb af E@!mrﬁﬁ@dﬂ @dmgﬁéaﬂ@tas be grhbevsagdeovd e e & dandhe art.
condi s for ar | | ow on
m | k nghﬁla%afga%ﬁggnnl EKI %Rgghﬁméugggl %?béﬁl dnEI ﬁggégf%&&pre ared
baby f@oﬁm$dhﬁﬁwsbﬁanﬁommghbﬁher baby food, spreads, jans and preserves,

?@ 011/ 123693PCT/ US 011/930802 chocola%g % eac @ nut - based

ads, an CYEHE {4 Egs SPT eatE BREHPF é(‘imy* URESY B ORI PRSI so

I ncl ud%g)apat@&tn ONEr G:88ral RAKL Yk &E&d&ﬁliﬁm Jr68: QURaNSovidad £ ¥upk 9dUELSe¢ Sweet
and savory snacks, snack bars, neal replacement products, ready neals,
soups, apaEES PoEBYI BalverEanHBd HBH copavien o gus | Sard sacmBpaensicerd | ed
foods, K?bé ot Qi fg%ﬁﬁpig'a(g%o &stul‘, frﬁ's%m RO a%[ &ﬁtﬁ%%& W ?eﬁtgf“ eof
Exenpl ary co e ‘conposi |ons al's0 i ncl ude breakfast Cerea s, sweet
bever agg@omit@el Hedarmax oY qlcciuxmt:cbnaam; rctame clofpdasitd, olsrdiam, predpadritng

be ggrag $, g t% @ as to enabl e the reduction in concentration of
previ od&f § “KASWAE! %ﬁ%rlde sweet eners, or artificial sweeteners.

Typi cal |y aty lasthodinswest ik mmombmaséub@bﬁm cRABMRL of RoSNBELIVERERPL Or

| i gand nDduIatlng amount , a sweet flavor nodul ating amount, a sweet

f 1 avor itigroatyertd aifitimgla Q)‘Y’b)a‘* SOt CR PRGR TehiE QitHRPAHBEHE 289 SRE 8F nor e
of _theh WES ol cgﬂ{%gqﬂgﬁm% 1 e{»&%@!@ﬂté@aﬁtmob&%ﬁ&éi i ;ﬁﬁ»ﬁﬁ%ﬁ%&x‘ﬁ“
Optlona y in resence of known sweeteners, e.g., so that the sweet
fIavortmmﬂrﬁu@dﬁnb@é§ﬂﬂbﬂéﬂﬁ@mpogutM@mnha@bahnknbﬁea@emdSmeeﬁﬁbasﬁ@%as
tnelor obibermg srronee 2 B GRaR S wy Alinah SrebEr Al Rk A Er R E e ol

or in Tab@;t@\&KEODﬁibiﬁ@ﬁWicaﬁiQﬂﬁm besiching Cas hidhdgedakyha cipdinichy ﬁ@:f a panel
of at |east eight hunan taste testers, via, procedure mmonly known in the
field. tcmpﬁ«imﬁﬂﬁéﬁ%ﬁeén?friagi?%ﬁﬁ pErgReaie pi abesr Fhy %gé%t«r AEEWEY t 0 nodul at e

or i np&;a%saﬁﬁ%st flcavgperfird BYenhnasst 'opb§h&qug§ﬂiﬁch9ﬂ -\We hbou@ﬁ@@@%ﬁ%@gh‘é?pend
on many vari abl'es, including the speci fic t the ingestib

y
conposiit proshcnabpdigie vatlicduspoiber ofihogytddient gxgh@sb@mmueyurﬁ bebpreégbtnce of
ot her %ggbpmn sweet flavoring agents and the concentrations thereof, the
nat'ural "genetic variability and
Tn one embodiment of Formula (IV), R, R?, and R are hydrogen.

In one embodiment of Formula (IV), B is alkyl or substituted alkyl
In one embodiment of Formula (FV), R*is-OR™ and R is alkyl, substituted alkyl,
carbocyelyl, substituted carbocyelyl; aryl, substituted aryl, arvlalkyl, substituted arylalkyl,
30 heterocyelyl, substituied heterocyelvl, heteroalkyl, substituted hetercalkyl, heteroaryl, substituted

heteroaryl, heteroarylalkyl, or substituted heteroarylalkyl,
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i ndi vidual preferences and health conditions of various human bei ngs
tasting the conpositions, and the subjective effect of the particular
conpound wo 2hie128@3t e of such chenpbsensor-y conmpounds. PCT/US201D080802
application of the present conpounds is for nodul ati ng (i nduci ng, enhancing
or inhibiting) the sweet taste or other taste properties of other natural
or synthetic sweet tasta.nts, and ingestiable conpositions nade therefrom
I n one enbodi nent, the conpounds of the present invention is used or
provided inyi L. d n'ﬂg)ﬁﬂﬁjt £0Pap %\vngu&p %%H}@E}'i@mﬁﬁ mufEQTY SXAPLsBnte @'b@ road but
al so tow range of concentrations of the conpounds or entities of the

pr esentoimmdefitvicon woul d typically be required, i.e., fromabout 0.001 ppm
to 100 ppm or narrower alternat%veNSO ranges from about 0.1 ppmto about
10 ppm from about 0.01 ppmto abogt 30 Hhpm from about WO

2011/ 123693PCT/ US2011/ 030802 60Q5 about 10 ppm from about 0.01 ppm
to about 5 ppm or from about O. mlto about 2 ppm or from about 0.01
ppmto about 1 ppm In one enmbod?neft: @ resent invention provides a
sweet enhanci ng conposition. The sweet e aEPhg conposi tion conprises a
conpounghQfin e a Ry ?&%%btk@t & Qﬂi\y 08nd RN RIDM Mt Bll8E IhMB L@y IPLRVI de
sweet eni ng, sweet flavor enhancing anount in conbination with a first
anoﬁntséﬁﬁgmeewéHEVQYMhereln the sweetening is nore than the sweetening
provi ded by the first amount of sweetener w thout the conpound. In
one enbodi nent, the present invention provides an ingestible conposition
whi ch compniises t he sweet enhanci ng conposition of the present invention.
In certain odi nent s, ‘6gthe res i ngestible comagsition.is Ln the form
of a food ol bBVETAGEBBAuET CaP“ r‘?ﬁt Ut icdre t%%ﬁ%gg?eﬂ“ G HVREER ti onal
product.s andiu@idl Yr SURREBEBM et AVAT 11 RerEOURE &SmPRHEEAthOPcs @ i@t@loncar e
product. In one enbodi nent, the present i nvention provides a sweet ener

r epf ac it BT O P! BRI ¢ R Tasies asHBPBT o FEhE o uTIE LT Diche
presen%)hpyeﬂ£;on in an anount effective to 15provi de sweetening, e.g., at
a concentration higher than their |igand enhancing concentration in the
absence of ahswsepends ¢f erguda (Sucrioseaotivenbgdnanstdg thres@ntndampbund( s) .

Accor d ath f th t t
vent 10 P R PheBRRREL Py g Eoniahv 408 Farharar oo radgr P oo

sui t ablggnt abrsHbsegMLRYe Mg@ﬁﬁﬁ ah@g<11119d BROGUER Brh8adyslaERVE afi/or

ready to-serve) product. By "a flavoring concentrate fornulation”
pleasing sweet taste, and would not be significantly toxic or causes unpleasant or undesirable

pharmacological or toxicological effects on an animal or human at the typical concentrations
they are employed as flavoring agents for the comestible compositions.
The typical method of demonstrating that a flavorant compound is comestibly acceptable

is to have the compound tested and/or evaluated by an Expert Panel of the Flavor and Extract

20 Manufacturers Association and declared as to be "Generally Recognized As Safe” ("GRAS").
The FEMA/GRAS evaluation process for flavorant compounds is complex but well known to
those of ordinary skill in the food product preparation arts, as is discussed by Smith, et al. in an
article entitled "GRAS Flavoring Substances 21," Food Technology, S7(5}, pgs 46-59, May

2003, the entire contents of which arc hercby incorporated herein by reference.

[\
(¥

In one embodiment, the compounds of the present invention can be used at its ligand
enhancing concentrations, ¢.g., very low concentrations on the order of a few parts per million, in
combination with one or more known sweeteners, natural or artificial, so as to reduce the
concentration of the known sweetener required to prepare an ingestible composition having the

desired degree of sweetngess.
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20it is nmeant a formulation which should be reconstituted with one or nore
diluting nediumto becone a ready-to-use conposition. The term

"ready-t owoelicaaaesi ti on" i s used herein interchangeablpgTistén1/vdesgest i bl e
conposition”, which denotes any substance that, either alone or together

wi th anot her substance, can be taken by nouth whether intended for
consunption or not. In one enbodi nent, the ready-to-use conposition

i ncl udes a conposition that can be 75directly consuned by a hunman or

ani mal . The chaypl 19 «BRELDE ARG QLIMLaL kand & LYRLEALLYdsed DY M Xing
with or diluted by one or nore luting nedium e.g., any consunable or
|ngestwekﬁdnmgmebﬁehmxm¢n%ﬁmdmdﬁoﬂreomnpam@mbﬂumnﬂmivneﬁevbrmmnﬁe flavors
: gCE)Egt Idllid!OlEJt I P%OSrh );IHPSW\A%H% I\t()n%j'i()%l%()ftgb bOllH}llblllgrll’l&%l Wé_i,dls &g(ﬁ{'agbdg I’(E&) sett | ng

e recons
or an indudineihadh ﬁStﬁit(BsL BOem Fohpexatet @)gm@ drrsazemndr cuhdenfratbcérgongent rat e can

be 30recon titut h wat er or . ot her. aqueo dium by a n a

ki t éhef* g %”tia’fﬁ vm@ SR Qe VS @’“F‘F‘%fﬂ ‘*‘iadf gé‘*ggv*é’rﬁé&ém I*ﬂi’aﬁ ”g?w!

exanpl iSOkt didankit YRS ORERMLEBLRAAR, P8 (MOike, and artificial sweeteners

2011/ 123693PCT/ US2011/ 030802 réconstituted with water or ot her aqueous

medi umstp @ afERiadcteasteriimcp aﬁ@m»r%dusiemﬁm suspdtsesidalipresd lﬁ@@ﬁta«hes also
ready-1.0; \se. zé@?}m fe G, [&!{%Fo\% NGE até nLh&VO i Q%E,SOQED%W a&& { yhation has

t he flavorln& ent centration hi gher

t han tmeumeadymh@uméeﬁeem@@ﬁmh¢ﬁﬁnuﬁhe @hameﬁhmgpm@hmegh«a&emMQﬁﬂulatlon IS

ty cally nat s le for ng con d, 5d|rec

2 R et et Wﬁb‘éﬁ&%?’@% RERTEITR hidf%"ﬂ%@&%’fﬁb H3avor i ng
concent«,fﬁ%%& otmkakiden, afaQfine xRl eay wpz@@ub ?&ﬁdﬂgs SribAfchedugli on in
wei ght and vol une for transportation as the flavoring concentrate
f or mul bpBdinedprcBevEdeas eict dhedrat sRderdhalsfingsdgeomprehesaddi ti on of
SU|tabl§6§g{¥qﬂgh(§ggﬁgﬂgm l'i qui d. I n one enbodi ment, the flavoring
concentrate formul ation conprises i) as flavor nodifying ingredient, a
corrpound of i1t ve: prteslentnt,| ah@/guasqnommpuu)ldas cled foer mmamridtibie)L(mpxo'sio'nabl y at

t one uva e ter vor di.fyi.n ngr edi ent,” denotes that
35 o RBSET kL sprcsaRermo it BN e TR SerO OB TRy Rgent 5B T | avor
rmdl fyiongrogeat fobs Ukimastodald @M&ﬂth%ﬂ&ﬁﬂ@f@:r%dldﬂ disbaefposmulaf § pr@g;e; tdhe term
"carrier” denotes a usually inactive accessory substance, such as sol vents,
bi nder Sy toit Prsrc NP O WIS B sd) PREBHTAIERORVAIh t he
pr esenko@rﬁ&@% d’éﬁgn B}ddi 0€ R, duQEQ(,&hQQtdL& Lt:s qg'rlﬁ/(%m‘%sﬂ& &%F Egl%fd cts
formul ation. For exanpl e, &a ter or starc can be a carrier tbr Pavorlng
concen@ndtesﬁ@wmuﬁduﬂbwﬂsMHhsbnewenmﬁdhmﬂmmémﬁﬁheu@a%wﬂe&sugabhemghne as
th§0d|I Ci“%?qgggunlfor reconstituting the flavoring concentrate
f ofirul &t Ad 7 n ot her enmbodi nents, the carrier is different fromthe
di luting rre@h gﬂﬁkxeﬂ_hﬁuttﬁé BdrEAKOIF el pnﬁauuﬁedrdneg @b gbrﬁsﬁﬂwﬂcﬁﬁ“iai lwt;m & not

limited to, jingestibly acceptable carrier. 20The term "adjuvant" denotes an
addi t i Ve fERR @ﬁr}bﬁ%ﬁ%@@ﬂ*@ﬁﬁmﬁ PRk maydiorip ki weouhh PERHENCBE Y Ae | nt ended
functi ona@hc £F:fietd MeNES $r sl aGkingRs LPGL @f@&muayﬁﬁmé dbeGepound of
the present invention. In one enbodinent, the at |east one adjuvant

conpr i $iested e Vormms ped fhcﬁmomm@ﬂagenﬂepmrﬁeaimsa\mmi nga@gfemw fraygtheoldt any
flayor nsu flavor of
c h0§0| a%@ %Ym[(_)}f 1?&11(:@1% F lx‘lllt!hl&gﬁlnys %ﬁg Or%’gilill& ﬁ [N glggnu%l%gﬂﬁ O3 l?ﬁl(ﬂt\,gﬁa
Conblna&m&mﬁEmﬁﬁkﬁﬁﬁb@ﬂﬂﬁﬂﬂﬁﬁ@[méﬂﬁmdMﬁBﬂimﬂﬁﬁﬁoahnh&ﬁs@cmﬂﬁmgﬂpmmﬁ&t
conprises qne or nmore The one §r nore sweeteners can be any of

d R

the swedtEHETEIgUEEreHEgT SR hrR e Eispi et SR WPRBEREr 8 s PIEHES the at

| east Qng;r AdiHY aNd: HFOABRL %@&m@ﬁean@rcoﬂiﬂﬁﬁtﬂuﬁgﬁ@%fe NopicsRdBeL a6 fduam t he

group consisting of a emulsifier, a stabilizer, an antim crobi al

pr eser vagsthedic insRidanny sy hreamypinameeclnisad fadllvistaguscrfisiahpodres-sepebt ei n

co ent.ra |%o t LB ] f, fxanmpl es of
el s it o i g Al S S R A o

Vltaﬁlmsmbﬂhﬂ@%&ha&MTék@ﬂiSbﬁh@ﬁ@ﬁw&pﬁ@h@hﬂ1mﬂﬂheh$mﬁ¢m&imﬂ&dnso|ates and

salts are
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WO 2011/ 123693PCT/ US2011/ 030802 described in U S. 6, 468,576, the contents
of which are hereby incorporated by reference in its entirety for all

pur poses.wonooned@abodi mnent, the present flavoring concentrist@ifosesoul ati on
can be in a formselected fromthe group consisting of liquid including

sol ution and suspension, solid, foany 5material, paste, gel, cream and a
conbi nation thereof, such as a liquid containing certain amount of solid
contents. In one enbodinent, the flavoring concentrate fornulation is in
form Ofedholsd Gt b 0l -ugll NG BBHEAUST BasRRi ARG ORDAGCANSTBASEd. The present
flavoring Concentrate formifation can be carbonated or non-Carbonat ed.

The fIamﬁmtn@m@@)m@bﬁniﬂ&‘ﬁ*@lﬁmmh&tqi@mmméfyumlh@p @ocrirpsrm@eatmﬂfme&éztsng poi nt

depressa i ng, agent g adj The
freezi ﬁxg tﬁﬂstamtmc& md gL g% & lcm&gﬂ()b m(.(i)udu Ub rug/ﬁ not %mit %%1 ny sas ST ﬁ%a%%,m nésgen t

whi ch Q“@fhad&“@k@Sﬁs{ﬂ Bﬂilﬁfnﬁaﬂﬂcﬂ@lﬂgblﬁt bt@lfgb abidl@l*&i}f@ifdi%@hl\éﬁfﬂ?roﬂﬁbt\Mlﬁlﬁi@ t he
conpound or ent is ad q That qui d or sol ution %Q al ning the

freezi vy ﬁb?ﬁ ”H‘é‘ﬁr‘@é@é ff%ﬂéamv%\nféﬁrﬁkpﬁé&»zw% RO HRN A AR GRS or
sol venti.yhfhaut i@ £4:88721Na-tRel-M.0deRIERRAR dehBi Addi tion to depress the
onset freezing point, the freezing point 15depressant may al so | ower the
wat er acti vit Wﬁf@rm@ﬁiur@tw@rhcmgtbe@n@émmib@nf ol alopd ar bePmge vendpttesr of
the fr Qi inecl ree.. ,,Il\, d .

car bohg%%!axtﬁlﬂmg fLTmS’p% fﬁ?&l@{ 't 8 15'9 pprf)g)d‘itts & g_&éa%%ﬁngolnyg!éguo 1&% are ot

conbi natiiedss et e@ftmgq' rﬁae}s,migsj a&egﬁulgmagamt stiienotdéstariang ess‘ttiabicjnmd&ept abl e

co ound ent abl e acilit nucl eat i on. ence of

nl?n ‘“&&g‘ﬁgoﬁy é"*ﬁ’é‘%?ﬁ‘ Sme %fﬁge‘i’fﬁ%% gB‘f‘"(SF"WﬁF%& Fory %Qaﬁ ?&S\? e the
m)Ut hf egkedl, ihbey ti&@?ﬁ@u&k&@&ﬁﬁ aRlgofy, (028 Fratgheamdod QuhiglP @i ntai n
t he phy5| cal properties and per f or nmance of the slush at freezi ng

t enper atilied ppsicd dredsitprry e Prnshdpodeateposy. tabBakel &wods deeaty-i™at i on
cent er g, RXaInl£§, éﬁo nuel gak igx%d&%%ém{ gk }L%% oL, @gii Vf}gé %40 Lmted to,

calciumsilicate, Cba d um car bonate, ti1tanium |ox i nati ons
t her eofReplacement minésmnebseﬁmmrmwiddm&agbhfavmlf ilhagammmcfamsur@jbg(,cﬁminmuhat ion is

forgrulated t,oth P %a owi,\gyater %ﬂ&.}%ﬂ{} gxtended shelf life. Water
act P vi F3FYYy H% AR T ISFERY ¥ ggr Pre&¥iac st Ynater in a fornulation to

the vapor pme W8 (B SR @Bl aE oA tolch@he8 B e v eARR AL MER  indtiht QM led,
enbodi nent , e fIavor| ng concentrate fornulation has a water activity of

| ess t RHAT éﬁbb‘iff‘/eo sg. Hop Tigrivepse Oie%d%ﬁ“ﬁﬁ% wnﬁ@} FgaEY B FPRgTEBESIT at e
formul atd,0 Biﬁh% I?\]h\/\@ég%fab%gtu thg ¥l anki & Isér I%O y%}okgd 80, 1idda %@%}hﬁi‘/

enbodi nent, avori ng concentrate |on as a wa er activrty of
| ess t hmﬁv@@a‘bhiwm@csw SOMG\Or @@Qﬂd}@@%@@@@ﬁs LBSZA@‘;LM 0398622 hrrtlome theribedi nent

the,t 1 avarlag SonseNLAlfor RLMY ALLOM D25, L0S PSSR oFQMONY ol iy
be served hot or cold, as a first course or as the main course of a meal or as a between meal
snack {sipped like a beverage). Soup may be used as an ingredient for preparing other meal
components and may range from broths {(consommd) to sauces {cream or cheese-based soups).

“Dehydrated and Culinary Food Category” usually means: (1) Cocking aid products such

bJ
5

as: powders, granules, pastes, concentrated liguid products, including concentrated bouillon,
bouillon and bowuillon like products in pressed cubes, tablets or powder or granulated form, which
are sold scparately as a finished product or as an ingredient within a product, sauces and recipe
mixes {regardicss of technology): (1) Meal solutions products such as: dehydrated and freeze
dried soups, including dehydrated soup mixes, dehydrated mstant soups, dehydrated

30 ready-to-cook soups, dchydrated or ambicnt preparations of ready-made dishes, meals and single

serve entrees inchuding pasta, potato and rice dishes; and (i1} Meal embellishment products such
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concentration that is at least 2 tinmes of the concentration of the conpound
in a ready-to-use conposition. In one enbodi nent, the flavoring concentrate
f ormul at iwo 2hmg1284¥8 present conpound in a concentrati onPCimats2013/0ai802 east 5
times of the concentration of the compound in a 5ready-to-use conposition.
In one enbodi nent, the flavoring concentrate fornul ation has the present
conpound in a concentration that is at least 10 tines of the concentration
of the compound in a ready-to-use conposition. In one enbodi nent, the
flavor 'a@gsoﬁsﬁﬂfﬂﬁﬁtﬁtéﬁﬁdtp Eﬂk@l @%&%shﬁ%dtt&%hws §1§thr&%ﬂﬁoblﬂgr hlnxe@ shelf
concentration that is at |east 15 tines of the concentration of the
conpouﬁmbknp@d&eamyaQESmsemdmnﬁbsup¢mmnﬂhwngneueﬁbedwﬁen&mathenﬁtavoring
g?nlcggtélrc%ﬁ lit 1%[ nl(flllitl%\,s%al ba?gihscoétﬁ g d nl%rivdéﬂ](;:g({trjﬁ OF dS an Hﬁt“l%ﬁ?ﬂ%%ﬁt@%l{ da'%r;gnot Bgte I'S
conposivthetlr ddhydend, Bhodi frent, the flavoring concentrate formul ati on has

t he present ﬁonpound in a concentratlon that is at |east, 30 tinmes of the

concentrat i O 8$V?ﬁ%”€5ﬁﬁ%&ﬁﬁaPﬁ“amﬁééﬁ&%tbEﬁé@“%dﬁﬁb%ﬁﬁt6W‘“WﬁKene
embodi gRMGind N8 bl 1 %MQ&!MQV&&H&%B%ﬁ@h&a£&E%ﬁh@ttQ&agﬁsath%hB&&§e“t conpound
in a concentration that Is at | east 1540 times of the concentration of the
corrpouriiadwtwaotrﬂéet@lymg%- Wwedy Bohpbsiy fmns liibsrecantssdionametionsHer ITPEOEI ng
concen rqt(jtg Nt I t; LOn that is
oo ondt? gge &J@iuab%% ;19%0%18&%& f@& Ofa 3?81‘1%? &%f\gb ﬁt %'%%’% al o2l y“(}tlt) e
conposmhb@nhukmtenﬁtﬁnbnﬂmﬁsnh;smhanﬁhaxmﬁtdngOﬂe@nﬁtﬁt@agﬂraﬂH@t|on has
onpo n.a.c entration that is at, | east 6 tlnes of the

ConEontraT oifeor e &5 it i ﬁﬁaﬁ“ﬂééﬁw@%%ﬁéf SHEERPOSIT BN P he
e”bOdlﬂ&&k,t%h&oﬁhﬁﬂ@hh&gd @ﬁ@ﬁ@h&@h@m&ﬁéWM%@kh&ﬁqﬁa%st@@s@ﬁﬁﬁﬂﬂb¢§0”Dound
in a concentration that is up to 100 tines of the concentration of the
conpourrbPaie: FERdyCe. euﬁlséjtée?rﬁé@t‘tbtjﬁhe dpfﬂe‘pamtﬂnbthw ed drinks; bpRlsd gttt i ng
mat .erl Q"«lb"?chl{ﬁ&gdés% ‘B{x&ga{vatj&g é &&QPQHQ)%?H}Q% /tab ewit&\/ﬁﬂtu1§&i dt:rmig wﬁhﬁ
various structural Tl asse species 0 e conp the synthetic
precursmrbe@mvdﬂﬂedmtaﬁemuhednﬁmqmdsm&mgwE@MHHMankt)pmﬁﬁ@ﬂ@f&ﬁhak@gmﬂ

ound 0 an synt he |be

P TRr At RSt ke Eaar a1 § ok ST Bt o by S TS 08! LaunE EE Y Pk nown
t o those gk 1l Ragrres i Ik cbed Beehaktiesi Ut@dﬂitﬁ%ﬂﬂ@dﬁmﬁ%@(ﬁrﬁkiﬁ‘;e ShgRe tAl drich
Corporation of 30St. Louis, Mssouri USA and their subsi di ari es Fluka and
Ri edel S#@ astbik. sieen: méi'e. aplrieous! HrRes Kb prboiherai oks il ingdiyoot el Vel |
known L I VO
20117 195808 h0r L0 L PRS0 g RS P e 5o, "Chendiv of San
Di ego, CA @hefm&r@d@ed oftcSan @m@b re o toABY ﬁtmitt@itt Lmb@@mhthd meal
.Sr::)%ﬁ/e éncotf Cgut notthe.btr?% gvs Foct fan ?S)aaf)ﬁ atkslgggﬁ%zidéggﬁ atn%ies otgilnﬁ\ sng Acr oS,
Bi osci entes, Bft aNewatikiteDR &Gt tnacBs, CEGOGMIpZ adt il srbhie, Bkilld@eh atipd, san in
the art of organlc chenmistry can readily carry out the synthesis of nmany
st arti RGPSPET-&FE0ls ngidnd H%‘%ﬁ’tfehtmd@&hﬁ”%ﬂ‘%t otfﬁsafw ttﬁi&fm%haﬁfet g, PECt i on,
that i gyeddi bS] dradih/ MRt BEs SPQRBs ARG RRAGT | b&@ it theatiihdr@hrtisan to
carry out many desired nanipul ati ons, Theése include reduction of carbonyl
conpourds. to their correspondi ng al cohol s, oxi dations, acylations, aromatic
Substitut! ong. RO LELECLLANDLLLGURNROUEL ORI SoadPusthRLLIdcat | ons.
esterification, saponifica |ons 5) uctive
an|natmﬁmaamgwhhhnhmkeenmmﬂsmtﬂhﬂﬁpubatmmm&eam@ndbsmuﬁseﬁkmhusgﬁﬁ@ard texts
such as tg& S Adv?nce Cﬁg(p%c Che str 3d Edition, 1985,
W ey- FHESE SR @RTE! ‘RTéW ¥or B SeFiSnt if Ssefvd t?@é&é@?ﬁx‘é“sf Bt EEgani ¢
Synt hesj $ticsaeilia, jliﬁtty%ﬁdso&{ﬁjtMpﬂaﬂm;%lt‘ﬁ&d 84l L:hong.otMet hegden, der
Or gani schen Chem e él i ouben-Wey1), and the [iKke. Many general nethods for
pr epar &pinbwatdn Gemeti ng material s

36 The tee Cream category generally refers to frozen dessert containing cream and sugar and

flavoring. Examples of 1ce cream inchude, but are not limited to; impulse ice cream; take-home
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15conpri sing variously substituted heterocyclic, hetereoaryl, and aryl
rings (the precursors of Ar, hAri, and/or hAr2) can be found in Methoden
der O ganwechan28ivem e (Houben-Weyl), whose vari ous vol eogdasand/oswnt i ons
are available from Georg Thienme Verlag, Stuttgart The entire disclosures of
the treatises recited above are hereby incorporated by reference in their
entirieties for their teachings regardi ng nethods for synthesizing organic
compounds and their precursors, 20The skilled artisan will also readily
appr ecijatg.4:h 3o CYd AL h8ACLLAN R fBnd esL Ogct,)a[)tfa'n?g oWl DR B PHBSS bean),
functionality is nmasked or protected in the nol ecule, thus avoiding any
undesi radpliec-Bisdéiccemetisons and/ or increasing the yield of the reaction.
Often the skilled.artisan utilizes,protecting droups,to acc i.sh, such
Tnor eased yibr 6005 ER ARt B ETNEAT TR s Bl YRR G BEEO TR P i o
found imatps bf ¢@rativsey antlidariet ateso Wekthd W dahilis, icbRtHsE op&:cbfic t he skill ed
artisan. 75Exanpl es of many of thes ni pul ati ons can be found for exanple
in T. EPRBRE SR WY LTOBTHt e PRy’ & bEpE ] HYGP SHPEOSPREES i s, 3" Ed.,
John Wley &;Sonsi £499%ment categoryIRNBraBX GARL & YoyS¥HE Retlic: mathadsikf or
preparing the present conpounds are illustrated in the Schenes 1 to 4

bel ow, n80SE ex, tartiPlapaioapiawe ol ingdisslth eulitedss 4osivimodupbmplcs nbwgalcar box at e

2011] 19955 pe0 e T oo Bd e A R e s ot s

The Ready Meal category generally refers to any food that can be served as meal without

0 extensive preparation or processing. The ready meal imcludes products that have had recipe
"skills" added to them by the manufacturer, resulting n a high degree of readiness, completion
and convenience. Examples of ready meal include, but are not limited to canned/preserved,
frozen, dried, chilled ready meals; dinner mixes; frozen pizza; chilled pizza; and prepared salads.

The Pasta and Noodle category includes any pastas and/or noodles including, but not

IS limited to canned, dried and chilled/fresh pasta; and plain, instant, chilled, frozen and snack
noodles.

The Canned/Preserved Food category inchades, but is not limited to canned/preserved
meat and meat products, fish/seafood, vegetabies, tomatoes, beans, fruit, ready meals, soup,
pasta, and other canned/preserved foods.

24 The Frozen Processed Food category includes, but is not limited to frozen processed red
meat, processed poultry, processed fish/scafood, processed vegetables, meat substitutes,
processed potatoes, bakery products, desserts, ready meals, pizza, soup, noodles, and other
frozen food.

The Dried Processed Food category includes, but is not limited to rice, dessert mixes,

bJ
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dricd ready meals, dehydrated soup, instant soup, dricd pasta, plain noodles, and instant noodles.
The Chill Processed Food category includes, but is not limited to chilled processed meats,
processed fish/seafood products, lunch kits, fresh cut fruits, ready meals, pizza, prepared salads,
soup, fresh pasta and noodles,
The Sauces, Dressings and Condiments category includes, but is not Hmited to tomato
30 pastes and purecs, bouillon/stock cubes, herbs and spices, monosodium ghutamate (MSG), table

saices, soy based sauces, pasta sauces, wet/cooking sauces, dry sauces/powder mixes, ketchup,
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POClI 3 or sOCl2 RBRANH VIIR2 N R'02C Cl V As shown in Schene 1, substituted
4- ant i noqui noli ne- 3-car boxyl ate derivatives (VI) can be prepared by

react i ng woeotions@spondi ng anilines | with 2-(al koxynet lrgirarsejimmbasnat es 1
foll owed by cryclization of the internediates |11l under el evated
tenperature to provide the 5hydroxyl internediates |V that can be treated
with POO or SO2Cl2 to provide the corresponding chloride derivatives V
that can be further treated with ammonia or anmnes to give the desired

am no- g gﬂ&!dﬁ‘eﬁuéﬁﬂ’d gall((ﬁird}@sj ngé ‘vn%twi@tltcb, aﬁbo?ﬁ‘(ﬁk dg@&jducgh%{p A 0t%0QRyccd 3,
2021- 202 Fryer, R Chem 36, 1669-16/3; Bi, Y. et

al . Bldabgnﬂﬁmd@hemﬁkn@n : 2004 14 1577 1580 L| S. Y. et al. Bloorg

g/ggB %gg] )2 qgg%%ﬁbv }0%33 CE%F%% mci&u Lsgbdt fis note £S Itn%fd %0 naﬂk~ or bm%afmcawq 0911811%’1&

i'oh”of su
4- an1n@ﬁ@pﬁpﬁtm&kﬁd@&ﬁaﬁ&wﬁﬁyemﬁbr|vatlves (V') from substituted

2- an1nobenzo e aC| derivatives (VILI1) "o,k "LZ--- :-%.
1- 7_ -HR- - - - pmaa S Late@p& 1}3@ }jggu C é‘o @ééjm}pé“rq\jams and § preserveb honev chocolate

Spreads, nut based spreads, and veast based spreads.

The Dawry Product category generally refers to edible product produced from mammal’s
milk. Exaroples of dairy product inclhude, but are not hmited to drinking mulk products, cheese,
voghurt and sour milk drinks, and other dairy produocts.

10 Additional exaraples for comestible composition, particularly food and beverage products
or formulations, are provided as follows. Exemplary comestible compositions include one or
more confectioneries, chocolate confectionery, tablets, countlines, bagged selflines/softlines,
boxed assortments, standard boxed assortments, twist wrapped mimatures, seasonal chocolate,
chocolate with toys, alfajores, other chocolate confectionery, mints, standard munts, power mints,

IS boiled sweets, pastilles, gums, jeilies and chews, toffees, caramels and nougat, medicated
confectionery, lollipops, liquorice, other sugar confectionery, gum, chewing gum, sugarized
gum, sugar-free gum, functional gum, bubble gum, bread, packaged/imdustrial bread,
unpackaged/artisanal bread, pastries, cakes, packaged/industrial cakes, ympackaged/artisanal
cakes, cookics, chocolate coated biscuits, sandwich biscuits, filled biscuits, savory biscuits and

2%+ crackers, bread substitutes, breakfast cereals, rie cereals, family breakfast cereals, flakes, muesli,
other cereals, children's breakfast cercals, hot cercals, ice cream, impulse ice cream, single
portion dairy ice cream, single portion water ice cream, muklti-pack dairy ice cream, mmlti-pack
water ice cream, take-home ice cream, take-home dairy ice cream, ice cream desserts, bulk ice

cream, take-home water ice cream, frozen yoghurt, artisanal ice cream, dairy products, milk,
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fresh/pasteurized milk, full fat fresh/pasteurized milk, semu skimmed fresh/pasteurized milk,
iong-hife/uht milk, full fat long life/uht milk, semi skinmed long life/ult milk, fat-free long
fife/ubt milk, goat milk, condensed/cvaporated milk, plain condensed/cvaporated mulk, flavored,
functional and other condensed milk, flavored milk drinks, dairy only flavored milk drinks,
flavored milk drinks with fruit juice, soy milk, sour milk drinks, fermented dairy drinks, coffec
30 whiteners, powder milk, flavored powder milk drinks, cream, cheese, processed cheese,

spreadable processed cheese, unspreadable processed cheese, unprocessed cheese, spreadable
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"2 - ..., OIXOHIV R 15Substituted
4 am noqw nol i ne- 3- carboxyl ate derivatives (VI) can also be prepared by
react i ng wbeotions@3spondi ng 2- am noben. zoi ¢ acids VII 1 wprCh/ysh@3msaese2 or
equi valent to provide the isatoic anhydrides I X that can be further reacted
with X to give the derivatives IV (Mai, A et al. J. Med. (7em 2006, 49,
6897-6907. Beutner, G L. et al. J. Og. Chem 2007, 72, 7058-7061, and
references cited therein.), which can be converted to VI as described in

Schenme ugz rog%&dsgl@&nehﬁd BEJ%R? @at}xag&i 19d.fid §1'1113§ct h%\#ﬂﬁgfcd hard cheese, yoghurt,

4-am noqw nol | ne- 3- car boxyl ate dérivatives ffom substituted 2-am no
benzoniptaii haudbydahatti ﬁfcwn(dmo)zhwt fruated yoghXirt ‘pmbwm Foghuglo dri@itg Mod¥turt, or
RS CO2R!

regular drinking voghurt, probiotic drinking yoghurt, chilled and shelf-stable desserts,
dairy-based desserts, soy-bascd desserts, chilled snacks, fromage frais and guark, plain fromage
S frais and quark, flavored fromage frais and quark, savory fromage frais and guark, sweet and
savory snacks, fruit snacks, chips/crisps, extruded snacks, tortitla/corn chips, popeorn, pretzels,
nuts, other sweet and savory 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,

0 dinoer mixes, frozen pizea, chilled pizza, soup, canned soup, dehydrated soup, 1nstant soup,
chilled soup, hot soup, frozen soup, pasta, canned pasta, dried pasta, chilled/fresh pasta, noodles,
plain noodles, instant noodles, cups/bowl instant noodles, pouch instant noodles, chilled noodles,
snack noodies, canned food, canmed meat and meat products, canned fish/seafood, canned
vegetables, canned tomatoes, canned beans, canned fruit, canned ready meals, canned soup,

IS canued pasta, other canned foods, frozen food, frozen processed red meat, frozen processed
poultry, frozen processed fish/scafood, frozen processed vegetables, frozen meat substitutes,
frozen potatoes, oven baked potato chips, other oven baked potato products, non-oven frozen
potatoes, frozen bakery products, frozen desserts, frozen ready meals, frozen pizza, frozen soup,
frozen noodles, other frozen food, dried food, dessert mixes, dried ready meals, dehvdrated soup,

284 instant soup, dried pasta, plain noodies, instant noodles, cups/bowl instant noodles, pouch instant
noodles, chilled food, chilled processed meats, chilled fish/seafood products, chilled processed
fish, chilled coated fish, chilled smoked fish, chilled hunch kit, chilled ready mcals, chilled pizza,
chilled soup, chilled/fresh pasta, chilled noodles, oils and fats, olive oil, vegetable and sced oil,

cooking fats, butter, margarine, spreadable otls and fats, functional spreadable otls and fats,
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sauces, dressings and condiments, tomato pastes and purees, bouillon/stock cubes, stock cubes,
gravy granules, liquid stocks and fonds, herbs and spices, fermented sauces, soy based sauces,
pasta sauces, wet sauces, dry sauces/powder mixes, Ketchup, mayonnaise, regular mayonnaise,
mustard, salad dressings, regular salad dressings, low fat salad dressings, vinaigrettes, dips,
pickled products, other sauces, dressings and condiments, baby food, nulk formula, standard
30 mikk formula, follow-on milk formula, toddler milk fornwula, hypoallergenic milk formula,

prepared baby food, dried baby food, other baby food, spreads, jams and preserves, honey,
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XV R 02C Al ternatively, substituted

4- am noqui nol i ne- 3-carboxyl ate derivatives (VI) can be prepared by reacting
t he correspandingsam no benzonitriles XI with X to provipde/ushe1.a8i8np
derivatives XlI (Sestili, 1. et al. Eur. J. Med. Chem 2004, 39, 1047-1057.
Doucet - Personeni, C. et al. J. Med. Chem 2001 44, 3203-3215. Veronese, A
C. et al. Tetrahedron 1995, 51, 1227712284, and the references cited
therein.) that can be further alkylated to give the substituted

an noqui ARkl NEZeMk. ﬂ%% béshe‘éﬁeé& &h%@& Bsed Vs, %&&%}Ax %ém@gulbi’can al so be
prepared via a M chael addition of the 2-am no benzoni les XI to various

(411- uﬁsavwmv@discamdﬁ@MQﬁQtud@nwé&iﬁv:egrf))imt‘s lﬂcmi&ﬁmﬁr dw mrgdm@mvg@ t he
Synt nedrd Be0r 1580 5bu5". it PUPLIER oTer bl ey oA Sy MG
f urt hecaeyd |hb<id@dﬁsﬁz@n dghode, drfte fadds nehilipdl odd, BgsSardlthis (Baﬂv &E‘Jdb Gr bﬁ@d‘ﬁt(}l’@l
Svnt h. Conm:t ) 2009, = 39, 249§ 2505, Tabarri. n| 0 i oorg. Meat
Cherh 2B m%%z%»ﬁ@%‘ﬂ%ﬂuw fegomppsinggs sy iggtidy br ‘ﬁw erifvediogo, 32,

1805- 1813yt bsdigfe 'h%ﬂ@i%@n&';ﬁr@{g a%ﬂﬁ&@i‘u@%){or pra\!&mw beverages, ideally 50 as to
2011/ 123693PCT/ US2011/'030802 Schene 4: Preparati oh of substituted

4- am negriinGk rgvsc Borciarcpoccattiicesol(pavicus g o ichagdasvee )us. oOgtizmd
R R4R

SWECteners.,
Typically at least a sweet receptor modulating arount, a sweet receptor ligand

0 modulating amount, a sweet flavor modulating amount, a sweet flavoring agent amount, ot 4
sweet flavor enhancing amount of one or more of the present compounds will be added to the
ingestible composition, optionally in the presence of known sweeteners, e.g., so that the sweet
flavor moditied ingestible composition has an increased sweet taste as compared to the ingestible
composttion prepared without the compounds of the present invention, as judged by human

IS beings or animals tn general, or in the case of formulations testing, as judged by a majority of a
panel of at least eight human taste testers, vig procedures commonly known in the field.

The concentration of sweet flavoring agent needed to modulate or improve the flavor of
the ingestible composttion will of course depend on many variables, including the specific type
of the ingestible composition and its various other ingredients, especially the presence of other

20 known sweet flavoring agents and the concentrations thereof, the natural genetic variability and
mdividual preferences and health conditions of various human beings tasting the compositions,
and the subjec ctfect of the particular compound on the taste of such chemaosensory
compounds.

One application of the present compounds is for modulating (inducing, enhancing or

bJ
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mhibiting) the sweet taste or other taste properties of other natural or synthetic sweet tastants,
and ingestiable compositions made therefrom, In one embodiment, the compounds of the
present invention 15 used or provided in its ligand enhancing concentrationds). For example, a
broad but also low range of concentrations of the compounds or entitics of the present invention
would typically be reguired, i.e., from about 0.001 ppim to 100 ppm, or narrower alicrnative

30 ranges from about 0.1 ppm to about 10 ppm, from about 0.01 ppm to about 30 ppm, from about
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ViXVITT Xii (1V-R4-11) 5As described in Scheme 4, hydrolysis of

4- ammoqui nol i ne- 3-car boxyl ate derivatives VI or Xl in the presence of
-NaOl -1 pwowndei2d69am noqui nol i ne- 3-carboxyl i c aci ds XVI PCiAlsa@,1/03080L et al .
Eur. I. Med. (7em 2005, 40, 792-797.) which can be further coupled with
am nes XXl I under standard conditions to give

4- ar ni noqui nol i ne- 3- ear boxam de derivatives XVIII. Wen R3 and/or R4 H,

4- am noqui nol i ne- 3- carboxyl ates VI or XIl can be further functionalized by

10couplyiag W {Hhba% 18Spibh 118400 ¥ e dn ¢ashexaphdogui nehng: 3o ahhoxyl at es
XI' X, Conmpound Xl X can be further hyd}rol yzed t0 the acids XX that can be

f ur t herbawdpiped ot Bomhéowm. hegpnXdd dbotrol pravi de ami de deri vatives XXl .

Evanpl es invention tti%xea. e Wi |

In one elg?bv idprg nrtl%é\i %{%Q{:%E aﬁlvlf—‘gtio%eSrc\vr'ig.%ps%dsxxgehe’n RIS Conos o
be nore readi Y Underst o y Fetferencd ? 0 the Yol oW Ng e rrp1 €S, "Whi ch

are prevtdedhdyiayn@bsilibd tstgratd otomndnabethn@testntiendash RSl drubi Ng. It is
understod. that various nodificatiops and changes can be made tqQ the herein
(i S8 oSUer bk APk Ry SHTGAN it S AL OO CEBARE LHGT POFTTHEN BT Bt scope
of t he ;i AURNIsQRetcner Oyt aMBl B teAna M AlGr IBLD XY AUNOLL e sarRaxyli C
acid WO 2011/123693PCT/ US2011/ 030802 NH2
arpount of sweetener without the compound.
In one embodiment, the present invention provides an ingestible composition which
comprises the sweet enhancing coraposition of the present invention. In certain embodiments,
[0 the present mngestible composition is in the form of a food or beverage product, a pharmaceutical
composition, a nutritional product, a dictary supplement, over-the-counter medication, or oral
care product.
In one embodiment, the present invention provides a sweetener replacement composition
which comprises one or more compounds of the present invention in an amount effective to
IS  provide sweetening, e.g., at a concentration higher than their higand enhancing concentration in
the absence of a sweetener, e.g., sucrose other than the present compound(s). .
According to another aspect of the invention, the compounds of the present invention are
provided in a flavoring concentrate formulation, e.g., suttable for subseguent processing (o
produce a ready-to-use {i.¢., ready-to-serve} product. By “a flavoring concentrate formulation”,
24 itis meant a formmulation which should be reconstituted with one or more diluting medinm to
become a ready-to-use composition. The term “ready-to-use composition” is used herein
interchangeably with “ingestible composition”, which denotes any substance that, cither alone or
together with another substance, can be taken by mouth whether intended for consumption or

not. In one embodiment, the ready-to-use composition includes a composition that can be
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directly consumed by a human or animal. The flavoring concentrate formulation is typically
used by nmixing with or diluted by one or more diluting medium, ¢.g., any consumable or
mgestible ingredient or product, to impart or modify one or more flavors to the diluting medium.
Such a use process is often referred to as reconstitution. The reconstitution can be conducted ina
houschold setting or an industrial setting, For example, a frozen fruit juice concentrate can be

30 reconstitited with water or other aqueous medium by a consumer in a kitchen to obtain the

ready-~to-use fruit juice beverage. In another example, a soft drink syrup concentrate can be



To a stirred solution of ethyl 4-am no-6-nethoxyquinoline-3-carboxyl ate
(Exanple I a, 1.23 g, 5.0 mol) in EEOf (20.0 mll) was added aqueous NaCH
(2.0 N, 5vO2ivip3@B room tenperature. The reaction m Xt RCE/USAG10BEBN2
refluxed for 3 hr. The solution was then filtered and 5 washed with water.
The filtrate was cooled to O "C and neutralized carefully wwith 1 NFICl to
pH 7. Most of the EtOH was renoved under reduced pressure, and the
precipitate was collected by filtration, washed with cold water, and dried
under vacuum. 0.k \e e ol éc;%c&%rﬂ?&ﬁ'lﬂg 1539 1@k fir 151(346 Sk hafld 19,
93% . IH NVR (400 MHz, DVBO46) (3 3.89 (5, 311), 7.40 (dd, J = 2.8, 9.4 :
11 - 1), pfedpge (bd readiz-1@ug 448, drinkh) Sinfe 17 Hadorinrode@iipie, forbtifytionga¥the(s, 1H) . MS
219 (Mgl) . . 10Exanple | a:.ethyl 4-am no-6-met hoxyguinol i nes 3-carboxyl ate

A i xt (PSRBT e B et B O R R S R Beame 1 b,
796 Ny codplkitmthe fARCrHANTIR0LAra(20 M Aque ol Sy @l I hbOdnitadl0 ¥ hejngl ddndusi@@r opanol
(40 _nE). was stirred at. 110 "C in a pressure reactor, overnight. Mst of the
sol vent!iGias VHEH' FERBVET CtindBFTC PEITREEPIES SHFEDE FNoPTPHE R PBRE mi xt ur e
was di l.utede: thni@liel . FENSaRERCHRI 1AL S Wk £AlLeS edeiby: ha volihlthat i on,
washed with cold water, and dried under vacuumto give the title conpound
as an GREspRHRE@ ssohd Gevoe8n corpenigRoformp HUNVRI( F00cavsivtpvBOedBye of wBeB3 (t, S
= 7,0 Hz,. 310, A8 31l 14 32 (% J = 7.0 Hz, 211), 7.36 (dd, J =
2.8, 8. ”ﬁz”?dg%?&‘f)%?cg‘%?"g?g‘ *’(‘g?cg‘?sé‘ﬂgi.%%ﬂg‘%” 111), 7.74 (d, 5= 2.8 Hz, 1H), 8.23
(bs, 211), & @ (uShodbddy, thd/Ba24ing CMaeptratEXampleiod chmpedchyl as flavor
4-ﬁ§lorQ76-rnethg y ujnoline-3<_qrggﬁyLatp_ZQA‘sqlquqn of ethyl

4- Ay dr GBI ERHER U AT NE 8L LAPBERY IRt @ PBRLARpIE T A8Y 1Y, &O’éiuyﬁ‘ﬁ 0 rnnol)
in POCl3«as stRbhaXade ungets Nhddr o frerngedbs” dde:saRl wld Qmpoasd sogked to
room tenperature and evaporated under reduced pressure. The residue was

car ef ulPFycuerehatadh th faernangnhein Falor pedifiing ot Gorh ROt pH 7. The

pr eci pi o lested BYe bl MLl Aki0n, ) LLRseal.d. wat el dried
Cndor " anncel PERERULEELER, s bl LEAL SR PhER SR SR Sl 56 6.
97% . bitbNVRolvE4O M iidrs, oDNBO-id6) mbdikir36/h(dch,is Sed 17 c@nirgticBhyith Be 9Bsés, 3H),

£ oo ool B b o A s TR iy ©°

Exanmpl @ik cafbby leadienitd & Y obr@h BaxyauLASHLNS: 3n cabbOxXybBkEnts WR carrier
2011/ 123693PCT/ US2011/ 030802 A m xture of 4-methoxyaniline (12.3 g,
100 nr oy sapesdie figfinszocqrar IR GHRBEHIIEEY Mar YRE eI ool ) was
stirr eqln é&ifﬁi‘]t% L'é)giiﬁ&g&e, EherUahEcQ ﬁﬂﬁ‘&%ﬁt f%@ Jﬂgﬁ' diﬁlﬁﬁﬂ ﬁ%tﬁlﬁsd. Ofh B 3n (‘:&gjié?das; 0 room
tenmperature and Ph20 (100 inL, mas‘ad&e . The ?eacplon m xture was refl uxed
at 260 uv@dinder invhudeo denis fior L8ttt ts, inTisebbolcotritade wasercool ed to room 5
tegperature.and dil uted with hexanes. The resultant precipitate was
comPected by ot Rt s o Serdied it At - SRRt AR sl B B e
dri ed yngeceMac humdbO Aigier atdibtidnbyd axyachve ingredient, such as the compound of
met hoxyqui nol i ne- 3-car boxyl ate as a pale-yellom/solid (4.21 g, 17%. 11=1
NVR (480 INVFED BRSEIR6 Y ©7)° cmopgingqn, the atdeast gneqdpprantypmpliscsgge Osmogn 1) | 4. 19
(g, J Taverink f%eﬁ'gu 'I'gt;liiiavoriﬂg %gu}(i Aoy vd of 7T 3ol knRwbProtdae skilikd in (Re R@ofd, J 3.2
e, 111), 7.56 (d. J = 9.6 k5, 1H), 8.47 (s. H). 12.57 s, Pl). M 24
10( M r ponsErgrspbesh2s the tlavor of chocolate, coffec, tea, mocha, French vanilla, peanut butter,
4- 381 NOp 3~ (2ol H&E{%é‘i}_&gﬁ%- -tgér(cg{b%e%lm%mtﬁcogt%a(gp &éya)dju%éﬁ%ﬁ%!léglgngm I nc-3
- Carboxylic aci d

or more sweeteners. The one or more sweeteners can be any of the sweeteners described in this

8

application. In another embodiment, the at lcast one adjuvant comprises one or more ingredionts
sclected from the group consisting of a emulsifier, a stabilizer, an antimicrobial preservative, an
antioxidant, vitamins, mincrals, fats, starches, protein concentrates and isolates, salts, and

30 combinations thercof. Examples of emulsifiers, stabilizers, antimicrobial preservatives,

antioxidants, vitamins, minerals, fats, starches, profein concentrates and isolates, and salis are
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15Prepared as in Exanple 1 from et hyl

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

pr opoxy) -WormetimeBeyai noli ne- 3- car boxyl at e (Exanpl e 2a) agcarusedifi/osdsot e sol i d
(41% . 111 NVR (400 MHz, DVSO46) 5 0.73 (t, J = 7.6 Hz, 31l), 1.25 (s,
6H), 1.33-1.42 (m 2H), 2.76 (s, 31-1), 3.00-3.05 (in. 211), 4.16 (s, 2H,
7.01 (d, J,==, 8.0 Hz, 1H), 7.29 (d, ,=== 8.0 Hz, 1H), 7.67 (t, J===, 8.0
Hz, 111), 7.89 (t, ,=== 5.8 Hz, 1H). 8.85 (bs, 1171). 12.28 (bs, 1H). 12.78
(bs, 1"3‘)5&11% 300 s( 4\435@ $76, the contents of which arc hereby mwmom‘tcd by reference n its

Exanpl e2a: et hyl 4-ami no- 5- (2, 2- di nmet hy1- 3- oxo- 3- (pr opyl ani no) pr opoxy) - 2-

met hy| guiilet! fongl Berparchoxy| at e To a sol ution of

R T R O

a. cet oaﬁe&t&t Bm@@h&ﬁ@o@p cdns@tinpoDliguid Mmebhidingtsohien &nc( ﬁﬁ@cﬂsi’@kﬂ_f}oh\dﬁ&a@dded SnCl4

(2.61 g, 10 0 nmol ) 25 dropw se via syringe at rp nper at ure under

ni tFogé‘ﬁm”&% P& ECh T RE ¢ ?ﬁ‘f‘%ﬁﬁ‘éi‘%\‘t‘w%‘“ B 45 8 ﬁ‘t“r éﬁmﬁ’i“ﬂgl}r‘“&‘”\’ﬂla.‘émi“@rtuxed

for an addifd.anals. %o BESemttagna0] HE hWR2.5QeHad difnteRmid 8NPeE ature and

the solvent renpved under reduced presstre. The residue was diluted wth

Et 0Ac, lawd ladwé@@sqwaﬁ-p{smnnmgmww bapedr orpreenpirarive eonwopde >8. The

solutl 0 030802 filtered and the organic

| ayer g%ﬁ%\@‘gmg\% %&%&é%ﬁus é%?%’v\é%{ extracted with EtOAc (5X). The

conbi ned or gaml@vdamyfemgmasmﬁaﬁhﬁdmwmh fbribrepratith dirbethgpoert dNa2564, After
orati.on. of the sol ven the residue purified b chromat ography on

mﬁ ca “gerag. “@%H\fﬁ(ﬁ%ﬁi%%@ LS ¢ ﬁ‘?éﬂi\tlva@ HiFTBE BYRPSTHESES Sdn of f-white

sol i d (dsc831@acBiWic cddfoMRy Q%@Q xmwamgah Bed m}%&ﬁhof Stiguid-H Hz, 3H),

1.25 (s, 611), 1.32 (t, J =7 Hz, 311), 1.35-1,42 211), 2.54 (s, 3H),

3. 00- 35@5&({,@ v@x_’gj})ﬁ}e Qpirﬂz)utxgor et is addpd. (T&ai’ 13, a—iiqpkhoq.q@lmlggiyntai@mg';bc(d S =

8. 0 Hz éie%énjrg %Y;é i%é e%% §aa ) lgﬁvgi %7&1%?)%(5%@%\6&;&“(??1 soga t:gi ‘k‘ﬁhm&'uc) 7.80 (t,

4 am n(bmﬁ;mgpdnnb@sp&*mt hiy}l nil]mr)mt@ (hﬂ\ifﬁa&, e‘a:r(meewtcﬁmngpmdt e INckHORCOME NH2
Pr d as in EXx met hox nmet h i nolinc- 3-
o PR B BTG 055 A S G S AR a4y R R0V KALD DV o)
(5 2. 83x.(1§» e the ﬁst@%g(;ﬁmﬁ@b@m%ﬂnﬁﬁd@&dbutSu cn@t [ited1d, dz%oh&(kﬂ)im &iQ9 (d, J =
8.2 Hz, 8. 10 J =24 1H), 1H), 9.67 (s, 1H. M 233
( VHH+) . eﬁ&éﬁbwi 39! Wétekﬁyl elvreEih 4%1 LSLTW@H@WE‘%%?% Y et gt pdrpbxyl at e
Pr epar as el I 5 t [ Canp |, S
B. et g&&%}%? Ch% Lgmg@'l%%g%%t %%%%5%%{ ﬂ@%ﬁﬂ?@&ﬁ@ h}}ﬁ aig%% %ac et%?ile as an
of f - vx/ninuéeagiﬁilgiaaer(t@mi@.ﬂalﬁumn(:mtd\ﬂsmmiE)N@(Ms@)lmﬁml“ 3@ fipythfSelof®8 Hz,

1231%2}, 9%?%?7%%(@?%3 (la_P dfr%ggla&ﬁ Bndg tli_%licgﬁigégta&ﬁgm %9}%&%1 %rglégrti%%ﬁ:ﬁdléﬁ%éﬁ%nga gg L 2 8

20Hz,  Hklgtush MBf2@ng( Ml mrdyhie | mucanng the Bhﬁmlbedv‘:aﬁbib hccExpmpligtibnf rom et hyl

4- am no- 7- phenyl qui nol i nc- 3- earbox te (Exa 254a) as an off- V\:hl te

sol i d ¢§§%"~ Eifn VRO (RO 5> W2 S TIvE, Yo e i%@déqnca PR sticapg oigjum
carbonate, titanium dioxide, and combinations thereof,

In one embodiment, the flavoring concentrate formulation is formulated to have a low

bJ
5

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

30 about 0.75.
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3H), 8.33 (d, S =8.0 Hz, 1H), 12.63 (bs, 1H). M5 265 (M-). Exanple 4a:

et hyl 4-am no- 2- phenyl qui nol i nc- 3- ear boxyl ate WO

2011/ 123698R0T/1282311/ 030802 Prepared as i n ExanplPeTA®2611080802

2- am nobenzonitrile and ethyl 3-oxo-3- phenyl propanoate as a yellow solid
(45% . 1H NMR (400 MHz, DVMSO-d6) 6 0.72 (t,J = 8.0 Hz, 3H), 3.92 (g, J =
8.0 Hz, 2H), 7.44 (m 5H), 7.50 (m 1H), 7.61 (hs, 2H), 7.73 (m 1H), 7.83
(d, =80 Hz, 1H" 837 (d, J =8.0 Hz, 1H). M5 293 (MN. NH2 Pr epar ed
as in Exarrpk@m% dhom sk h}fé ﬂé‘w rgl n&l{%ﬂ@%@ﬁl%ﬁd@i@h'h%hgj)ﬁ:@&p@&é{a@t;n% it Exanpl e
5a) a white solid (26%. op D20) " 1.24 (t, J= 8.0 Hz,
103H), c@nbzgtr‘{tq)n that:m (81@151—&‘(111125}4)1( th?c@@&@tatwg O£t g@mplzund]jh{)ar {ﬂ’w?tsnu@fd, J =28.0

Hz, 1H), 3. 0 Hz, 1 MS 217

(I\/H ) i%{}(}g%t'mn gh on ftﬁ;ﬁr 9 %Vm thﬁ la)a jOtE e???%‘"c?ﬁ‘fﬁr]% Ot rlnﬁueiatg 11 Has %}ik‘?g ri {ﬁ

Pr epar edm@gsuridrin Ex,alﬁﬂ&h@dtﬂﬁ th&tQ3t3e:at m;meé)eﬂze Bﬁhﬁ(bhtkﬁloa@ﬁtmt)hlybund ina

3- oxopent anoate as a soljd (27% NVR VHz, DMSO d6). (5. L18, ( J =28.0

Hz, 3H)rm - t%\g(ad)mpj)\mog B“FEIE mq)hm; & h% V(ogmg:, S cripatg b ’T’C‘H{a“fﬂ]ﬂj’d‘—’ ﬁ?a, 44 (bS
2H) 7 84 et @bmi‘aﬁ)nd i% a@gn&m}mﬁd?o?hat& %Qa,is@lm dinzs & Qe Focedddion MBR31 (MY . NH2

70Prepared as in Exanple 1 from ethyl
4- am nomzipwmdhyhqwdmdwmc@:m)am@xw atcen{tedargyt-dhelYvosise gowbbtythi te solid

419 .84 (s, 311
756 ( GEMHHERER M SR by Otk s B PN o B 701y ST
8.99 (b&mgﬂtﬁ)‘i‘;mlﬂ 400 Q(rb@umﬂ.iﬂ)a redR-@81s¢ bsypdadtich) En [ 8 QQBOL(IMW? thE)ﬁafmh% 6a:
etgl 4amnoﬁZT ? oI|ne carbaxyl ate 25Prep red anpl e 2a

%n 2 “aPRCRGHE HZB1 ‘E‘P‘P hB‘@é%rﬁﬁf?m@"g’gd%ﬁﬁﬁ?ioﬁ?ﬁm&é %l ‘faé Q)stﬂif‘f“d{
(3299 . VR 640 of i@@%&ﬁ})ﬂd (7 PleadB td-bisekompBsifodizZin FEmbddi@kn{ $he 3H), 4. 34
WO 2011/ 123693PCT/ US2011/ 030802

flavoring concentrate formulation has the present compound in a concentration that is at least 30
times of the concentration of the compound in a ready-to-use composition. In one embodiment,
the flavoring concentrate formulation has the present compound in a conceuntration that is at Jeast

IS 40 tmes of the concentration of the compound in a ready-to-nse composition. In one
embodiment, the flavoring concentrate formulation has the present compound in a concentration
that is at least SO times of the concentration of the compound iu a ready-to-use composition. In
one ewbodiment, the flavoring concentrate formudation has the present compound in a
concentration that is at least 60 times of the concentration of the compound 1 a ready-to-use

24 composttion. In one embodiment, the flavoring concentrate formulation has the present
compound in a concentration that is up to 100 times of the concentration of the compound in a

ready-to-use composition.

Preparations

The starting materials used in preparing the compounds of the invention, 1.¢. the various

bJ
5

structural subclasses and species of the compounds of the synthetic precursors of the present
compounds of Formula (I}, arc often known compounds, or can be synthesized by known
methods described in the literature, or are commercially available from various sources well
known to those of ordinary skill in the art, such as for cxample, Sigma- Aldrich Corporation of
30 St Louis, Missouri USA and their subsidiaries Fluka and Riedel-de Haen, at their various other

worldwide offices, and other well known chenucal suppliers such as Fisher Scientifie, TCI
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(9, = 8.0 Hz, 2H), 7.41 (m 1H), 7.66 (m 2H), 7.74 (bs, 2H), 8.27 (d,1- =

8.0 Hz, 1H). Ms 231 (IMHTh). Exanpl e 7:
4- am no- 5w020/12Bdoaet hy 1- 3- oxo- 3- ( propyl am no) pr opoxy) - PCenisgéHqso8np| i ne- 3-
5car boxylic acid 0 Prepared as in Exanple 1 from nethyl

4- am no- 5(2, 2- di met hyl - 3- oxo- 3-
(propyl am no) propoxy) - 2- et hyl qui noli ne- 3- car boxyl at e (Exarrpl e 7a) as a
solid (75% . 11-1 NWR (400 MHz, DMsO-d6) 6 0.75 (t, J 8.0 Hz, 311), 1.03

(t, J A 80, Phl@ﬁ%&whmli’g7€ﬁ'§mﬁ§]0]f)?>an ﬁu,a’% &:E{l Qﬁgn@;(pg)uof §argém d, f.§ 4.0 Hz,
211), 3.45 ( 1) 2H) , Hz, 111),

7,32 ( dhsingxof gio@cm RL@Q;'L)‘SPE,@S@@EQ&PECB of t&: Naﬁalzﬂan:ﬁH)Ma‘,'lﬂggv Qf CQISWZHA 0 Hz,

1H) 8. %gia%\gg ’&cr H)i’,a 1% fg{ll(%ﬂ% %0118%!)116\ gﬁ:ou?%%z%n!\éia?)usw (23\ dnE?(%@J e 7a: net hyl

4- am no- propo

et hyl quamsmim{tﬁ-gﬁ\eaﬁﬂom ate 15Prepared as in Exanple 2a from

3-(3-am no- 2- eyartoph -di met hyl - N- _propyl propan-am de.  ( Taehdji an,
Fptowa el

C. &t al. PETSHEoLgg)ha FFEDE1BA P ) Oara BRI §97 BRUPetiAnoat e as

a yel | ow ?%ﬁ)lsﬂh’gh&ilo?o mn far ud%"‘ﬁ%1&4@%&\4‘%%@[&/@@%&@%&;%& Rithdut fl}]!'ﬁ) g 0 114z,
311), 1.17 (t. (s, 611 (m 28, 4 (q, 3 =

8.0 Hzdir Qq_u_‘p)\ ‘i‘hgi 1@4i *(sqwi \]m;{-hlg i?@ skne g Pyactige gﬁghQ sl (?,ﬁ_g_r)mamm ggﬁ( (gut ngmj_) 6. 88

g_(]j_ 1) ‘1] ?g%&g ',m 1%1%%\%%5 T S”ég‘gg?‘l\}b‘?‘k&)@ 09 Fb%%nv]( *lem?m%}gx( bir gor?mpm?dngo '
qui nol iamehelﬁ-iﬁahbomyhd‘,%t@dd @ng, s@Rin ot N2, both electrophilic Bfuépaﬂaﬁ@ha& in
P’pl 4 IM flr(gm etbhK 4?arr}1 no- t?ﬁ } N('\);Q/q(w naql | n}%Q carbo u){/{I &t e. 2?4 Exdz]a1 I_e
; denrratins ca~EBratgn (B pvR oy (R0 ‘Eﬂ‘%ﬂ%@%&%? BYAIHPAG 9 = 8, 0
HZ1 the Bike. These manipulations are discussed in standard texts \ugh as March's Advanced Organic
Chemistry (3d Edition, 1985, Wiley-Interscience, New York}, Feiser and Feiser's Reagents for
Organic Synthests, and in the various volumes and editions otMethoden der Organischen Chemie
{Houben-Wevl), and the like. Many general methods for preparation of starting materials
IS comprising variously substituted heterocyclic, hetercoarvt, and arvl rings {the precursors of Ar,
hAr! , and/or hAY 1 can be found in Methoden der Organischen Chemie (Houben-Wevl}, whose
various volumes and editions are available from Georg Thieme Verlag, Stutigart. The entire
disclosures of the treatises recited above are hereby incorporated by reference in their entirictics
for their teachings regarding methods for synthesizing organic compounds and their precursors.
26 The skilied artisan will also readily appreciate that certain reactions are best carried out
when other functionality is masked or protected in the molecule, thus avoiding any undesirable
side reactions and/or increasing the vield of the reaction. Gften the skilled artisan utilizes
protecting groups to accomplish such increased vields or to avoid the undesired reactions. These

reactions are found in the litcrature and are also well within the scope of the skilled artisan.

bJ
5

Examples of many of these manipulations can be found for example in T. Greene and P, Wuts,
Protecting Groups in Organic Synthesis, 3 Ed., John Wiley & Sons (1999).
Some exemplary synthetic methods for preparing the present compounds are illustrated in

the Schemes 1 to 4 below,

30 Scheme 1: Preparation of substituted 4-aminoguinoline-3-carboxylate derivatives (Vi

from substituted anilings (1}
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WO 2011/ 123693PCT/ US2011/ 030802 2H), 7,16 (t, J = 8.0 Hz, 1H), 7.42 (m
2H), 7.49 (dd, J =8.0 Hz, H, 7.87 (d, J =8.0 Hz, 1H), 8.13 (d, J = 4.0
Hz, 1H), Wo0&611(3692H). M5 281 (MH), Exanple 8a: ethyl PCT/US2011/030802

4- am no- 6- phenoxyqui nol i ne- 3-carboxyl ate Prepared as in Exanple la from

et hyl 4-chl or o- 6- phenoxyqui nol i ne- 3- car boxyl ate 5 (Exanpl e 8b) and ammoni a
as a off-white solid (82%. NWR (400 MHz, DMBO-d6) 6 1.35 (t, S = 8.0 Hz,
3H), 4,35 (q, S=8.0 Hz, 211), 7.05 (d, S =8.0 Hz, 2H), 7,15 (t, J = 8.0
Hz, 1H), 7,40 (m d, 2H), cb6 (dd, J = 8.0 Hz, 1H), 7.87 (d, .1= 8.0 Hz,
H), 8.13 (d, .1= 4.0 R, 82@O bs, 2H), 8.87 (s, 1H. M 309 (M),

Exanpl e 8b: @hh 4-ch dr 0- & phenoxygquinagli ne- 3- ear boxy ake \OPrepar ed as
in Exanple 1b f]ro Rethy-l_d_hy-dr&&?CGch gOuinohi ne- 3 parb hat e
(Exanpl e 8c) “POCI3 as a tan solid (9 NI\/R (400 O d6) 6 1,36

(t, S=8.0 H, B11), 4.40 (q, J = 8.0 Hz, 211), 7.23 (d.o% = 8.0 Hz, 2H)
7.29 (t, J = 8.0 Hz, 1H), 7.50 (t, J= 8.0 Hz, 211), 7.63 (¥, 5 = 4.0 Hz,
1H), 7.76 (dd, J = 8.0 Hz, 11-1), 8.21 (d, S = 8.0 Hz, 1H) | ®cQ6 (s, 1H).
M5 328, 330 (Mr). 15Exanple 8c: ethyl ‘ or

4- hydr oxy- 6- phenoxyqui nol i ne- 3-car boxyl . te Pregpafed as in Btéhplel. ¢ from

4- phenoxyani | i ne and di ethyl 2- ( thyI ene)inmal ona white solid
(419 . 111 NWR (400 MHz, DI\/BOdG) ;, 4,—(& =80 Hz, WQS (q, J=
8.0 Hz, 211), 7.07 (d, 5 8.0 ¥& 211)7 7.20 (t, 5 ROZ. () H, 7.43

(t, = 8.0 Hz, 2171), 7,47 (m 211)R3"7R69 (d, S =12.0 Hz, C'111) 12.39 (bs,
' H. M 310 (Mr). 20 Exanple 9: 4- am'no- 741uorqu| lioline3-car boxylic

aci d HQ®2C N\H%hmm mk Ezemer‘ieﬁ%ﬁ ie%% ‘lnnmg%ﬂ ﬁmn% agl;(%ma@l &Yﬁwai ves (V) can

4amno7ffuoroqum0|ne3ca oxyl ate arrpe as an off white solid
(660/() bl preNMRd CCB30DNg ﬁi@@tﬁmprﬂﬁrﬁgam@m@lErwliiﬂllM&Ok&ﬂﬁ:ﬁn(ecid,‘zma&mtemi 0, 255.2

4- :am nig »x*efig)g gguzldﬁgfll P %g& %g‘é}%éi&%%&Lg\géraerfgv!a%d%g&pe%atg%l to provide the
5 hydroxyl intermediates IV that can be treated with POCL or SCLCH to provide the corresponding
chloride derivatives V that can be further treated with ammonia or amines to give the desired
amino-quinolines VL (Kamal, A. et al. Rivorg. Med. Chem. 2888, 13, 2021-2029; Fryer, R. L ot
al. J. Med. Chem. 1993, 36, 1669-1673; By, Y. ¢t al. Bicorg. Med Chem. Left. 2884, 14, 1577-
1580; Li, S. Y. et al. Bicorg. Med Chem. 2806, /4, 7370-7376. Koga, H. et al. J. Med. Chem.
1 1988, 23, 1358-1363.).

Scheme I: Preparation of substituted 4-aminsguineline-3-carboxylate derivatives (Vi)

from substituted Z-aminobenzeoic acid derivatives {VE)

y Rzﬂ\/cozk'
. =% i 22
HoN Ca N N X R i\\ e - ‘y/ ]
O\ﬂ’ ~F ROC ~ R'0,67
T v , j sNe_,
O I O?;»V g3 Moa
Vi
5 Substituted 4-aminoguinoline-3-carboxylate derivatives (VI) can also be prepared by

reacting the corresponding 2-aminobenzoic acids VEH with phosgene or equivalent to provide
the 1satoic anhydrides IX that can be further reacted with X to give the denivatives TV (Mai, A, et
al. J. Med. Chem. 2886, 49, 6897-6907. Beutner, G. L. et al. J. Org. Chem. 2887, 72, 7058-7061,

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



Prepared as in Exanple la fromethyl 4-chloro-7-fluoroquinc

ne- 3- ear boxyl ate (Exanple 9b) and ammonia as an off white solid (99%. M
235 (Pvlintp.2oBxasgpBe 9b: et hyl 4-chloro-7-fluoroqui nol i mreTArSe@n lososyt at e WO
2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple I'b from et hyl
7-fl uoro-4-hydroxyqui nol i ne-3-carboxyl ate (Exanple 9c¢) and POC, 13 as an off
white solid (96% . Ms 254, 256 (M). Exanple 9c: ethyl

7-f1 uoro-4-hydroxyqui nol i ne-3-carboxyl ate Prepared asin Exanpl el cfrom

341 uor %?Qédaé @emggfa%% &és@&{%@é%%ﬂl&%&ﬂ%hﬁ@!} ARl AT bl aghid (5190,
M5 236 : 4-am no- 64sopropo qui nol i ne-3-carblic acid HO2C
NH2 Pr épram eehssitutied 2 Bosinp bendonfer M@@Wive& (XD

4-anino-6-isopropoxyquinoI}ne 3-carboxylate 10 (Exanple 10a) as a an off

white solid (94% . 1H NNR AVHzZ, QNBC)dG) 6 1.30 (s hb 1 32 (s, 3H),
4.82 (m 1H), 7.3%n(dx I X Xg 2He, 1Ry # 78, (d_S = 6. Hz‘%__llg)" 7.78 (s,
1H), 8.75 (s. IH). %} A7 (M. Exagphe 202 Bthyl .

4- am no- 6-i sopr opexy g nol i ne- 3- ear xyNg e Prepared as in Exanple |a

fromethyl 4-ehl oro- ¥- i sopr opoxyqui nohnes3- ear boxyl at e GExaﬁple | ob) and
anmoni a as Af~effowhiite solid (75%. MS 275 (MHl). Exanple 10b:

4- ehl or o- 6- |50©r0@mxqu|noI|ne 3- earb yl ate Prepared as in Exanple
| b from ethyl, 42hydroxy- 6- |sopropoxy i nol i ne- 3-earboxyl ate (Exanpl e 10e)
and POCI 1 as ¥ pabe yel | g wsalid (9 /o MS 294, 296 (MA, Exanple | Ce:
et hyl 4-hydroxy- 6&ms¢propoxyq&|nollne 3-earboxyl ate 20Prepared as in

Exanple | e fﬂbﬁﬁ*isomLonxyaanfQé and di et hyl
szl com AR

XV XYY

Alternatively, substituted 4-aminoguinoline-3-carboxylate derivatives (VE) can be

e

prepared by reacting the corresponding amino benzonitriles X1 with X to provide the amino
dertvatives XIE (Sestil, L. et all Eur. J. Med. Chem. 2804, 39, 1047-1057. Doucet-Personeni, C.
et al. J. Med. Chem. 20801, 44, 3203-3215. Veronese, A, C, ¢t al. Terrahedron 1995, 51, 12277-
12284, and the references cited therein.) that can be further alkylated to give the substituted
arpinoquinolines VI as shown in Scheme 3. Amino quanolines X can also be prepared via a
0 Michael addition of the 2-amino benzomntriles X1 to various o.p-unsaturated carboxylate
derivatives XTH, XTIV or XV to provide the adducts XVE (MacNab, H. et al. Synthesis 2009,
21712174, Vicanio, §. L. Synthesis 2087, 2065-2092, and references cited therein, ) that can be
further cyclized to give the amino quinolines XE (Haun, G. F. et al. Svirh. Commun. 2009, 39,
2492-2505. Tabarrini, O. ¢t al. Bioorg, Med. Chem. 20881, 9, 2921-2928. Shutske, G. M. et al. J.
IS Med Chem. 1989, 32, 1805-1813, and references cited therein.).



(et hoxynet hyl ene) mal onate as a yellow solid (20%. M5 276 (MN. Exanple 11:
4-am no-6 et hoxy---nethyl-1,5-naptithyridine-3-carboxylie acid M N HXRC T
N Ove NH2W@ZPriepadsed as in Exanple 1 from et hyl PCT/US2011/030802

4- am no- 6- net hoxy- 2- net hyl - 1, 5- napht hyri di ne- 3- earboxyl ate (Exanple | |a)
as an off white solid (56%. 1H NWVR (400 MHz, DVsO-d6) 6 2.68 (s, 3H), 4.02
(s, 3H, 7.21 (d, J =8.8 Hz, 1H, 7.99 (d, J = 9.2 Hz, 1H. M5 234 (MN.
WO 2011/ 123693PCT/ US2011/ 030802 Exanple ii a: ethyl

& am 05 ARUOPKY52a T Bflundedt QARDEM i &@%Qﬂ@éla@x{d@ (R80aHEdnS 1 N
Exanpl e 2a from 3-am no- 6- met hoxypi col ihonitrile (EXample I' I'by and et hyl
3- oxobut anoat e as an of f whi t e@ugdés KVi4b8d XM 262 (MN. Exanple 1 |b:

3- am no- 6- met hoxypl colinonitri li?,e ?To a solution of

6- met hoxy- 3 th SppRC le AR T %{Wgﬂtfvwe et Raﬁiv % Bi onol ecul ar
75 20 4271 mAadly in (57t ) was
Cl

Chem 2004 .
added dr opvxi se soI ution of §n 6.35 g, 33.5 ﬁmg,é n concentrated flCl
sol ution (26 & % C. The sol utlondyas stirred at 0 C&OI=RL hr, then the
reaction m xJﬁ ERM@§ neutral i zed W th concentrated -WA"'50l uti on, and
extracted with Et 0OAc (2X). The conbined organic 'l ayers were washed 10
with brine, and dried over Na7SO4. After evaporation of the solvent, the

resi due was purified by chromatography on silica gel ( 50%EtOA c in

hexanes) to i ~3=am no- 6- et hox. ypi onitrile (966 sy as a
brown solid. 1H NVB(400 M#H CDCL. 1 %{&&m (géﬁsm #. 100 (Bs,2- 2H), 6.81
(d, J= 8.0%, 1H", 7.08 (d, J= 8{% H) . M5TIS50 (Mﬁ‘i‘\)r

Et hyl 4(4- et ybenzyl am no) -2, 5 -yl qui nol i ne- 3- eabbo | ate (Exanple

12a, 0.563 g, 0l.54 ninol) was dlssdf ed®in TEA (8 ni.) an8 Th& resultant
sol ution was stPrred at roon1tenpera9u&e for 15 minutes, TFAwwas then
renoved under vacuumto give the crude ethyl 4- 20

ai ni no- 2, 5- di et hyl qui nol i ne- 3-car boxyl at e product, which was di ssolved in

Et 0k-1 (4 mMagkicscF@ed M scns@but i h}Qﬂo 8§ oﬁﬂgﬁﬂuﬂﬁmi&é%Qa@ox@al@@ex%&lwﬂi t he

reaction mixture was stirred at 100 "C for hr. Water (25 int) was added,
and t her ¥8l vt Pingecdaichandd draigsy - ﬁfrﬂmwnnﬁéwm%wbwheﬁm@b vihdahaeivdi fi ed

with Ag 0, pH Ciphbatg; b t, &
o AR L A T S R A VR S T LN
(5 2. 78n{&G, *»taBE‘l)igi LQU&B&)Y%&(‘ gx,‘vagﬂzmii)wqufimﬁﬂe(ﬁet,arbb:xam;(k delzyativeHK VIFL 5\81@(1@, J =

(8M(2Il;_|z anc:b of % zi, g—amn’%qum‘&me—j-car-:i@xv a’gcs I:% " or JK:H tan g turthu %unctignaliﬂg g?y M 217

[0 coupling with acids XX§H{ to give 4-carboxamidoguineline-3-carboxylates XIX. Compound
XIX can be further hydrolyvzed to the acids XX that can be further coupled to the amines XX to

provide amide derivatives XXE

Examples

5 Having now generally described the invention, the same will be more readily understood
by reference to the following examples, which are provided by way of illustration and arc not
mtended as limiting, It 15 understood that various modifications and changes can be made to the
herein disclosed ecxemplary embodiments without departing from the spirit and scope of the

nvention.

Example 1: 4-amino-6-methoxyguinoline-3-carboxylic acid



Exai npl e 12a: et hyl

4- (4- met hoxybenzyl am no) - 2, 5- di net hyl qui nol i ne- 3- car boxyl at e A

sol uti on Wb 2etimeB694- chl or o- 2, 5- di et hyl qui nol i ne- 3- car bexylust@ 1/088a: npl e
12b, 0.518 g, 1.96 mmol ) and (4- et hoxypheny) net hanam ne (1.15 nL, 8. 86
mml) in toluene (10 m,) and WD 2011/ 123693PCT/ US2011/ 030802 DVF (5 nt)
were stirred at 115 C under nitrogen for 12 hrs. The solvent was renoved
under vacuum and the residue was purified by chromatography on silica gel
(0% to 50% Et OAc i n hexanes) to giventh title conpound as an oil (563 ng,
79% . 1H NWMR (400 MHz, DMSO d6) 1. C 7.6 Hz, 31li), 2.45 (s, 3H),
2.78 (s, 3H), 3.73 (s, 3li), 4 & c6.27 (t, =6.0 5Hz, Iti),
6.88 (d, J=: 8.4 Hz, 211), 7.19 fln,N 11), 7 28 (m 11- 1) 7.58 (d, .1= 8.4
Hz, 1H). M5 365 (ME). Exanple | 2b: ethyl

4-chl oro- 2, §odi gitddydodiion Qlfi gaeA 3 ‘ﬁﬁﬁhb@xiyibiab&fqmnolmc Aaaﬂbkdj“ h@r[}?@ﬁmpic ta,

5- nethyl 11 i - benzokf[1, 31oxa. zi ne- 2, 4- di WP 12c 1.36 g, 7.68
mol ), e hwéf%i%%uﬁam@éft &0 mig ‘?ﬁtdddifi &su?ﬁund\r% H 4hd rh) ew%ﬂ 1 15
rnmol ) (g JdQuRnYdrau R ndhQUANG af 40n WAk ¥eL:S E'ireflhu&ﬁgndi'ﬁquth&ﬁ 1i1:Q988.d or 15
hrs. The 'sol vent was then renoved under vacuum and the residue was

re- ai ssekheldvitnwbhE Tht Biltait was Tolddios! oyt iconalwad cadield WROCL B! {1l ¥t |

15. 4 mID ,, and the reaction mxtur s stirr rqom,,,the‘_“er ture for 45

ot e M e T T e R b G e D e R v e Bl R R TRy I

ext r act@ghiivht RaRed(R o1 d7\5athntn)xd drld hﬁm@i@ffmdﬂ@x@ 0BRNKE LllaY@hiFouNB he aaghed

with brine, and dried over ‘éff#& . After evaporation of the solvent,
Véb‘r@

t he reg‘{}‘éﬁ’uéo%ﬁ Plugi Fired EEW‘@M BEYO-6 1-FP 6 3hel 7 & id hg WO 50%
Et O Ac O¢ 44 4l $7 [.€ (;2 26% . 111
oo (45’6” xanes | >q(fyz§a§be76 (@ $- %cgrrgs)g@ﬂ syl @H?"\k\ R &@mw 2 a7 (s
3174), 4.46 égggtpilg o 6'113‘6 4I—:Mnmszﬁi)ﬁ@ﬁﬂxx@mm@ﬂne B awb@xﬂaibiz 1H) 7.710 (m 111),
7.87 (d, |

5- et hyl - ff“bé 70 ’H‘j‘ﬁf %T%%éf %W@“’ﬁ%“&f?‘j e sheaf ‘*X‘@Fp@ﬁﬁ%ﬁ?ic‘i%tﬁﬂ mg, 3.0

car boneghbiphidathectid.OH i aaticoud GolAneM, I'IQHM Was sassedol @0 2nanm NostBred at 110
nethylbqn20|c acid (2.13 g, 14.1 mmol) in anhydrous dioxane (32 nil) under
ni trogeh, int AERCFER| HREH fﬁwmsbt rintit stilcaﬁé‘fq?‘i%//maétthﬁr e aedr g vigicetded,
and th G t al e Ll Lye, thyl -1
ot benz f A 1, ) B agh MNA7 sER GRRCT Ry ORI B SRR Y
funfhe rﬁhmji@hf weditd onh LEkhmﬂL}e adBdridt atkenoscbueitd tguxymunmtmnmﬁé carboXyli e

- i nO G DI RO He- 3 LAF oK) Mbe L ERGHp 8! 195) s Biort i B sol i g

(76% "1124 R ﬁQO/ W,,JM@‘;@@) ?%758 k.88 (1), 717%? JZ éHZH,fSh% ”4’4%8 @, J =
d\] 8.8 Hz, 1H), 7.95 J =20

Hz, 1H)2‘>iéfééi*(%2"‘ fLH)E ibxé’é ‘(B%i) Pzﬁﬁ)ﬁr ’%%>(bs 1H) . MS 233 (I\/D 5Exa_np| e

132 ethv! £:amh00u0aey NONGINOLIDE AreARDOXAL S | Prepared as in

Exanple la fT0 y? or o- 6- et hoxyquil nol 1 ne-3-car boxyl ate (Exanple |

3b}&¢and amré»nist&uiaszx afnctbﬁM hirtey- S@iﬁﬂﬁdﬂ(‘; F0UBLineNVR bdQ Ot M2 anBVE 0.0 614 §,

]7' gi g'qéb {i}gno }61%1: i viafl) ﬁ\gxfd 161(147r 9 ixe] ?f}]tor;%%s Tg é%q%%gwdiiﬁﬁqc{ i?)?'_‘%

FTT) . MenpdBdnneNad &@}EX@&B@M@(E&&E&U&E @)Yésmm The residue was carefully quenched with

4- chl or 0- 6- et hoxyqui naol i ne- 3- carboxyl
ice, and peutralized with 2.0 N NaOH to™pH 7 The precipitate was collected by filtration,

washed with cold water, and dried under vacuum to give the title compound as a pale-yellow
solid (1.29 g, 97%). 'H NMR (400 Mz, DMSO-ds) 6 1.36 (t. } = 7.0 Hz, 3H), 3.96 (s, 3H}
441 (g, I=70Hz 2H), 7.57(d, J= 2.8 Hz, 1H), 7.61 (dd, F = 2.8, 8.8 Hz, 1H), 8.05(d, I =

Hz, 1H), 8.97 (s, 1H). MS 266, 268 (MH").

[\
(¥

Example ic: ethyl 4-hydroxy-6-methoxyquinoline-3-carboxylate



Prepared as in Exanple |Ib from et hyl

6- et hoxy- 4- hydr oxyqui nol i ne- 3-car boxyl ate (Exanple 13c) and POCl3 as pal e
yel | ow sowDao(1128¢%p. 1F1 NVR (400 MHz, DMSO- d6) 1.34- 1PEZ/USc118B0892 4. 21
(g, J =7.2 Hz, 2H), 4.40 (q, J = 7.2 Hz, 2H), 7.52 (d, J = 2.8 Hz, 111),
7.56- 7.59 (in, 111), 8.02 (d, J = 8.8 Hz, Iff), 8.94 (s, |ff). M5 280, 282
(M 11). 15Exanple 13c: ethyl 6-ethoxy-4-hydroxyqui noline-3-carboxyl ate

Pr epar edasi nExanpl el cfrom 4- et hoxyani | i neanddi et hyl 2- i et hoxymnet hyl ene

mal onate as sa \Mikﬁlﬁ S%k' d4- ﬁl%@l@(mn;i;njc M”% (%00 Moz, n%p 4hq 1. (3?14?‘;]”1 37. (m
6H), 4.09 (q, 7.29-7.32 (m Iff),
7.52-7 (550@1@;@2@)11180@70 (ﬁ & Q,JJ_’D)) mﬂ:@h ’Nas (35%.151412&7862 &iﬁdq‘rl\vntidg)on 204 Bsanpl e
4. 4 3?& gtsg}' ui%ﬁ Esgg f%/ &d&t%:crrggill}?: Tg‘f%rg?gxla uafrg ggé )QhL{S (?&( (ilnLl-)IC‘)ﬁZ/% adde gzihc reaction

Prepar

4- am Ney; Gy Qﬁ%&‘fﬁkb@% HRe-8- &ﬁap%ydg@ﬁ @m( mm i® %@)O}la*@'a@cw*é & sRkhid
(56% . 1171 NMR (400 MHz, DMBO- d6) 1 (t 251. 77-1. 82

(n, 521 1ympeaatoR n(rtd diligied vethghq;;;znmg ﬂjb): 1eyulmgt (pij:umm&e ®a s,pficuqllgag filization, 7. 78
( m 21 ’)&ébt:% W!Zh b?‘)’o e:!‘il )awig@ 3\“ a%xcs d?ld dﬂ@@ﬂp ;c? ‘,ﬁ)mi%m Y e%iw ai}w} 4. F_B(dmx f~b~
f rom etnh:y%hoxglqaﬁhda OfthﬁaﬁﬁﬁmWyiqul}:m d- mﬁ&kﬁr edidobail gt E”%Exé}mkmm&bm raﬂzd

Sp SR A R I STV SR o st Y Ry S

as in kxami e 4df rom etibylinds %QBO}XWG’» 15 quxmwmnerwm@rhwxmm
(Exanpl e 14c) and POCl13 as a paI e yeI low soli'd. M5 294, 296 (MH). Exanpl e

1449 eﬂwi)4 hydr oxy- 6- pr opoxyqui nol i ne- 3- car boxyl at e 5Prepar ed as in
Exanpl el e from 4-propoxyaniline and diethyl 2-

a

Example 2: 4-aming-5-2,2-dimethyl-3-0xo-3-{propylaming}propoxy)-2-methyl-guinoline-3-

carboxylic acid
Me N

T
[_nn

H
NH; O\><WN\/\

0

HO,C

i
o

Prepared as in Example 1 from ethyl 4-amino-5-(2,2-dimethyi-3-ox0-3-(propylamino -
propoxy)-2-methylgquinoline-3-carboxylate (Example 2a) as an off-white solid (41%). "H NMR
(400 MHz, DMSO-d5) 8 0.73 (1, J = 7.6 Hz, 3H), 1.25 (s, 6H), 1.33-1.42 {(m, 2H), 2.76 (s, 3H),
3.00-3.05 (m, 2H), 416 (5, 2H), 7.01 (d, J = 8.0 Hz, 1H), 7.29(d, J = 8.0 Hz, 1H}), 7.67 (1, J = 8.0
Hz, 1H), 7.89 (1, J = 5.8 Hz, 1H), 8.85 (bs, 1H), 12.28 (bs, 1H), 12.78 {bs, 1H). M8 360 (MH").

20 Example  2a:  cthyl  4-amino-5-(2,2-dimethyl-3-0x0-3~(propylaminopropoxy)-2

methylguinoline-3-carboxylate

To a solution of 3-(3-amino-Z-cyanophenoxy)-2.2-dimethyl-N-propyipropan-amide
{Tachdjian, C. ¢t al. PUT /nt. Appl. 2088, WO 2008154221, 1.38 g, 5.0 mmol} and cthyl
acctoacetate {0.66 g, 5.0 mmol) in dry tolucne (150 mL) was added SaCly (2.61 g, 10.0 mmol)

B
e

dropwisc via syringe at room temperature under nitrogen. After | hr at room foemperature, the
reaction mixture was refluxed for an additional 5 hrs, The solution was cooled to room
temperature and the solvent removed vnder reduced pressure. The residue was diloted with

EtOAc, and agueous NaOH (2N} was added at room teroperature to pH >8. The solution was



(et hoxynet hyl ene) mal onate as a white solid (65%. H NVR (400 MHz, DVBO d6)
0.98 (t, =7,2 Hz, 3H), 1.25 (t, J =7.2 Hz, 3H), 1.72-1.77 (m 211), 3.98
(t, .1= 6wO02bim/1226b3), 4,16-4.21 (m 211), 6.97-6.99 (tnPCTAKL)L1/030868- 7, 56
(in, 211), 8.47 (d, J = 5.2 Hz, 1H), 12.27 (s, 111). M5 276 (MH), 10 NH2
Ove Prepared as in Exanple 1 from et hyl

4- am no- 5- met hoxy- 2- net hyl qui nol i ne- 3- carboxyl ate (Exanple 15a) as a
off-white solid. 1H NWVR (400 MHz, DMSO-d6) 2.-49 (s, 3H), 154.05 (s, SFD
7.19 ( %’ityl‘l‘d ang ﬂ@ d'%dm t%an &p@gﬁcé d ihe] ac ucvguxﬁiﬁé;@ W %H)c&m(zcd&%lﬁg E10Ac (‘5)@) @hc&

1H), é e 15a: eth

4- ami n@o@bm@ h@cyw 2@W\WI\wh¢rb\h lﬂm bris, @asi ti)!@xm\at A d7304 fmﬁr@pml@@lom@f tha

Exanpl ¢_2a from, 2-anm n t.hoxybenzonitrile..and . noate as
= pat e YePro LR R P R o e bkengj P Bl Y R ARS
202 55 0(@ thatble c@m&ﬁm{i&&s aﬁbl}“f- Vkﬂ;tv?:ﬁ)h(iq 1.63 g—gf?" 2 I'EZ‘\H\ZEH)E 100’5\@& 0dgsQ-d5 B. 4

2,_6 1%,% éﬁ(%gm é;gnbhgkblém ﬁ% 1 LR "H;,mw? (. 2 E—%}FD?."L@S(L;%S}H(S’

4- am na-d-118 Ly 21154 (1RicG onent ¥k %W)ﬂt“ﬂ@} im8; dseqd boxykieg; add ey Ny HQ2C NH2
Prepared as in Exanpl 1 from et

4- anln§féﬂnéﬁhy1“%@(ﬁe§6@ﬁ¢9?%«y&éﬁrhoﬁﬁﬁéﬁgﬁ'é%ﬁﬁéxyfhﬁﬁ51%&ém%be 16a) as
a white solid. 111 NMVR (400 MHz, DVBO46) 5 1.06 (s, 9H), 2.76 WD
2011/ 123693PCT/ US2011/ 030802 (s, 3H), 3.93 (s, 2H), 7.05 (d, J = 8.4 Hz,
1H), 7 E3bm{pds; 3:Ji~m&<ﬂ6»hl&£htﬂxly92~&;§ti@&;&(ﬁhaiinlawf,%:e&h@xj—]i’s, acld) . M5 289 (MH ).
Exanpl e 16a: ethyl 4-am no-7-net g ﬁ-(neopentyloxy)quinoIine-3-carboxyIate
Prepared as in Exanple 2a from a" : (neopent yl oxy) benzonitrile
(Tachdjian, C. et 5al. PCTAppl . S 2008154221) and et hyl
3- oxobut anoate as a white sol i §° 6%40 : OMe
10 2
Prepared as in Example 1 from ethyl 4-amino-6-methoxy-2-methylguinoline-3-
carboxylate (Example 3a) as a white solid (87%). "H NMR (400 Milz, DMSO-d;) 4 2.83 (s, 31D,
3.90 (s, 3H), 7.57 (dd, 1 = 2.4, 8.2 Hz, 1H), .09 (d, } = 8.2 Hz, 1), 8.10 (d, J = 2.4 Hz, 1H),

9.39 (s, 1H), 9.67 (s, 1H). MS 233 (MH").

15 Example 3a; cthyl 4-amino-6-methoxy-2-methylguinoline-3-carboxylate
Prepared as in Example 2a from 2-amino-5-methoxybenzonitrile (Campbell, J. B. ¢t al.
Synth, Commun. 1988, 19, 2255-2263.) and cthyl acetoacetate as an off-white solid (92%). 'H
WNMR (400 MHz, DMSO-dg) 6 1.33 (1, 1= 6.8 Hz, 3H), 2.57 (5, 3H), 3.86 (5, 3H), 433 (4, J =638
Hz, 2H), 728 {dd, I = 2.8, 9.2 He, 1H), 7.59(d, F =92 Hz, 1H), 7.60 (bs, 2H), 7.63 (4, F = 2.8
20 Hz, 1HD). MS 261 (MH").

Example 4 4-amino-2-phenyiguineline-3-carboxyHe acid

Pho _N
| ~N
HOL,C”
NH,

Prepared as in Example | from ethyl 4-amino-2-phenylguinoline-3-carboxyiate (Example
42} as an off-white solid (33%). 'H NMR (400 Milz, DMSO-dy) 6 7.39-7.52 (m, 7H), 7.79 (m,
34, 8.33(d, = 8.0 Hz, 1H), 12.63 (bs, 1H). MS 265 (MH"),

B
e

Example 4a; cthyl 4-amino-2-phenylguinoline-3-carboxylate

N
W



NVR (400 MHz, DMVb046) 6 1,06 (s, 911), 1.32 (t, J = 6.8 Hz, 3H), 2.54 (s,
3H), 3,86 (s, 2H), 4,31 (g, S =6,8 Hz, 211), 6,88-6.91 (in, 1H), 7,22-7.25
(m iH), wo2011(123693 = 8,0 Hz, iH), 8.06 (s, 211). M 31PCCNER11H8ERANDI €
17: 4-am no-2-(carboxynet hyl ) qui raol i ne-3-carboxylic acid NH2

Prepared as in Exanple 1 from et hyl

4-am no- 7- ( 2- et hoxy- 2- oxoet hyl ) qui nol i ne- 3- car boxyl ate (Exanple 17a) as a
white solid (26%. IHNW (-400 MHz, DVsO-d6) 6 3.76 (s, 2H), 7.36 (t, J =
8.0 Hz, 1H) Pw?mr%g (Js’ il ‘té&?lﬂz’ 1&'90111 77@%111(&%1121)11‘&11%2 %dHZuth‘;]‘iFD3 0}?&87 (bS
2H) , 81(d S=28 8 (M CO2H) . Exanpl e 17a: eth

4- ani n@il@’V(iEZO‘;ectnh@myw zly@bkis’esﬁyﬂ}é%ﬁnbﬂ NN @n@éﬁmwﬂaw)am (P ephb éd. as in

Exanpl g om 2- n itr di at S, a

pal o yal o SOt T d 2oy At MR (A00 NED. FENEE By 1o 1 on 1hire &

311), %:B@H(znﬁusémd,a:lﬂm&tﬂﬂﬂ 108 2Ry ML), 4. 28 (g, J 8 0 Hz, 211)

7.50 (in, 111), 7.73 (in, 211), 8.10 (bs, 2H), 208.53 (d, S = 8.0 Hz, 111),

I\/B§03(MI ), To a solution of ethyl

4-am ”%xén{p%/@zp&%ﬂkyi @ﬁ%ﬁlﬁ?ﬁﬁ@hg& wgﬂa&}qwm i ne- 3- carboxyl ate 25(Exanpl e

18a, 16.8 mrol ) in EtOH (100 int) was added NaOH (2 N, 64 int) at

room WO 2011/ 123693PCT/ US2011/ 0308b2-N ature. The reaction nixture was

refluxed for 4 h. After it was cool ed dg o roomtenperature, the

reaction solution was filtered t80s@€noye ahy possible solid residue. The

filtrate was carefully neutralized witNHZN HOto pH 7 at 0 'C. The

resul tant precipitate Wascllecte filtra washed wi th water

r e- di ssol ved PRTCEEHH FE0E Ny Ll)mhﬂﬁat wﬁ% apinezpet M)W%dp Hh Y SENT

aCtWat@%ﬂa&ﬁ@«hﬁ %na(g@@&%gﬂgf)mﬁa ' \@i£%ﬁd@>(ﬁdﬂ 1Em§> ﬁh&)f&i)al; ﬁt"\@-s gemyed by
nd

filtration, a filtrate was concentrated and stored C over ni ght .
ThéOr eSiltd (v &ct Pittzal B il Gol T Edtidd 1), 778 (4.3t oA, Hiwéé‘fﬁeﬁgwtth &gl d 25%
Et OH iRy - di i, e G 60C overnight to give the title
corrpouncfla%?_gn%o dj-w%l@?gz g%ﬂ gl 1\(@ gym;@; % . -NWR (400 MHz, DMS0O-d6) 6
1.31-1. 37 (iERam@tS5d)cthl 4 5a3m§hoﬁ‘,4wh@miqsﬂaﬂxdl)n&%cﬂ%;&izﬁﬁ (in, 211), 2.47-2. 50

(m 1 11), 1),, 7.03 d J=8

Hz, 111), f@ar(gé as jo %xggtlakl_?za tr?rpﬁ gml?lo%%lzt)}gm%ﬁ and %hy%ilzQ OXffufjt 10@th tbr s,
111), J.sé’h@ 76@@{%;&%@@1\@25&(@0&@ 1 $H) 18 AH M RH(A00) Mt ((CP3RD) 1 21,

1.39-1.49 (in, 1), 1.63-1 In, 41|,191198g 211 2.51-2.61
( miS 1HY; 862@7#}(%‘%%14) 10y, 1%5%@ Héé ) D8y (m.7Lihg 824 (d. g -Séé 0z.H4) 111)
723(qg?10ﬂ\j§%\,1171) 7.72 (t, J =8.0 Hz, Ill). M5 301 (M{). Exanple

18a: et 4-ami’'no- 5- (cycl opentyl rret hoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e

15To a sol ution of 2-am no-6-(cycl opentyl met hoxy)benzonitrile (fachdji an,

2008154221) .(21.63 g, 100.0 nmmol) and
et hyI %‘5“3?‘5’?& a?‘gpﬁxizzn%%?ﬁquv@%gﬁﬁ%ﬁ“%‘h‘%&é{%hydrous t ol uene (300 L) was
added SnCl 4 (23.1 inL, 200.0 mvl )MeayeN Reriod of 25 mnutes at room

t enper at ure under mtrogen "The sti rrea action m xture was then refl uxed
for 5 h under nitrogen. After itHoas g down to roomtenperature, the
reaction solution was 70 concentrated Ngzrem)ve nmost of the sol vent under
reduced pressure. The residue was re-dissolved in EtOAc (3.5 L) and

caeeful ly n@tmmiatiiaz?edﬁftamqwi Srow ¢tlmia§efum£@a§—nl¢\ﬂaﬂqkii$aolimﬁ E—Qarb()ﬁ iﬁc Nixa{rfwf) i nL)
at 0 C The r l.t an Lur 0 er.at r

The pr &8I it 4 T?é’VL!WéSSO#‘ﬁi %(ﬁ&f\bﬁﬁ (g{ﬁd [‘/{}Fe?e &%@hgg} ?IEF vaa ﬁé‘?je and
washed (i3, mg(be (;41506 ”l()rﬁln) ingriedoovier), Nag &4 - a@dirzpmgergtgga{b@dmnd;emo
reduced pressu due was purified by colum 25chromat ography on
sili ca(@“elmélil?tt%ﬁa‘a\)\ﬁtﬁh\MEE\’BA)c in hexanes to give the title conpound as
a pal e yel | @ve. 30k ind. c(ﬂgv‘} BirSno- Q@thxfihﬁwgﬁliﬁ@&owiﬁn DMSO-d6) 6 1.30-1.36

(|n

Pwpam’i as in Example 2a from Z-aminobenzonitrile and cthyl 3-oxobutancate as a

yellow solid (32%). "H NMR (400 Mz, DMSO-ds) 8 1.33 (1, I = 8.0 Hz, 31, 2.61 (s, 311), 4.34



411), 1.81-1.86 (m 211), 2.42-2.45 (in, 111), 2.54 (s, 3H), 4.05 (d, J =
7.2 Hz, 211), 4.31 (q, S =7.2 Hz, 211), 6.89 (d, J = 7.6 Hz, 111),
7.21-7.23W0i2n11/12§93 7.50 (t, J = 8.0 Hz, 111), 8.08 (s, PRTA)S201VB3BAD (VH ),
30 Exanpl e 19: 4-am no-54eyel opentyl oxy) - 2- net hyl qui mAi ne- 3- ear boxyl i ¢ acid
WO 2011/ 123693PCT/ US2011/ 030802 NH2 0,0 Prepared as in Exanple 1
fromethyl 4-am no-5-(eyel opentyl oxy)-24net hyl qui nol i ne-3- ear boxyl ate
(Exanpl e 19a) as a off white solid (83%. 111 NWR (400 MHz, DMVBO d6) 1.56-
1.60 (m} 52443{}&%&12 6143, }a' A0, mm%@ (n?’fﬁg ?-.-7@&8@3{;%.12]?)(@, ﬁ:%.%rﬁzﬁ@{f.( ings 221- 1),
2.67 (s, 3H), 5.05-5 075m 6. 93 (d, ="8.4 Hz, 1H), 7.18 (d, = 8.4
Hz, 1I—|X’\/1H7}57 (t, J 8.4 Hz, 1E4 M5 287 Exanpl e 19a: et hyl
4- am no-5-(cycl opentyl oxy) - 2- met nylqui noli ne- 3- ear boxyl ate Prepared as in
Exanpl e 2a from 2-am no-6-(cyel opentyl oxy) benzonitrile (Tachdjian, C et
al . PCEkahplAppl 4-220085- @@—{ﬁﬁﬁ&ﬂﬁfk&&l})ﬁ gﬂdpﬁkﬁyﬁe)ﬁr@%ﬁﬁmaﬂﬁatgﬁmaﬁna;%ye| | ow
sol i.d (40% 10MS 315 (MF1l). Exanpl e X
4- afi néa@ﬂ?‘%ﬁi‘%ﬁ ene- 6- net hyl t hi eno[2 3 bl pyri di ne-5-carboxylic acid M N s
HO2C NH2 Prepared as in ExanpEke 2 et hyl
4- am no- 2, 3- butyl ene-6-net hyl t hi enq 8- 15bi pyri di ne-5-car boxyl ate
(Exanpl e 20a) as a solid. 1HpNWR 3 IDMSO-d6) 5 1.78-1.79 (m 4f1),
2.53 (s, 3f1), 2.71-2.72 (m ﬁH) N% 6H(m 2H), 6.86 (s, 2H). M5 263
(1\11). Exanpl e 20a: et hyl NS
4- am no- 2, 3-but yl ene- 6- net nyl t hi eno[ 2, 3-b pyri di ne- 5- ear boxyl at e Prepared
as in Exarrp e 2a .from2-amno-4,5,6,7- tetr benzo ] t.hj.ophene- 3-
carboni t 11| P Falnaf al - Exvgpicar ! o bR RO TSGe8 L 20 B R
and et ytbpBamino)proposy)-2-ethylquinoline-3-carboxylate {}Tmmpk 7a) as a solid (75%). 'H NMR

(400 MHz, DMSO-ds) 6 0.75 (t, T = 8.0 Flz, 3I0), 1.03 (¢, = 8.0 Flz, 3H), 1.27 (s, 61D), 1.39 (m,

10 2D, 3.04 (q F = 4.0 Hz, 2H), 3.45 (q, J = 4.0 Hz, 2H), 4.17 (s, 2H), 7.04 (4, ] = 8.0 Hz, 11,
732 (d, J= 8.0 He, 1), 7.69 (t, T= 8.0 Hz, [FD), 7.90 (t, T = 4.0 Hz, 1), 8.89 (bs, [}, 12,75
(bs, 1TH). MS 374 (MH").

Ta;

Example methyl  4-amino-5-(2,2-dimethyl-3-ox0-3-(propylanmuno)propoxy }-2-

cthylguinohine-3-carboxylate
5 Prepared as in Example 2a from 3-(3-amino-2-cyanophenoxy)-2,2-dimethyl-N-
propylpropan-amide {Tachdjian, C. et al. FOT fnr. Appl. 2088, WO 2008154221) and methyl 3-
oxopentanoate as a vellow solid (17%). 'H NMR (400 MHz, DMSO-ds) 8 0.75 (t, § = 8.0 Hz,
3H), 117 (t, J = 8.0 He, 3H), 1.26 (s, 6H), 1.40 {m, 2H), 2.84 (g, 1= 8.0 Hz, 2H), 3.04 (g, ] = &0
Hz, 2H}, 3.85 (s, 3H), 4.13 (5, 2H}, 688 (d, F = R0 Hz, 1H), 7.27 (dd, F = &0 Hz, 1H), 7.51 (¢, ]
20 = 8.0 Hz, 1HD), 7.81 (m, 311}, MS 388 (MIT)

Example 8: 4-amino-6-phenoxyquinoline-3-carboxylic acid
N

R

HO,.C” OPh

NH,
Prepared as m EHxample | from ethyl 4-ammo-6-phenoxyquinoline-3-carboxylate

25  {Exarmople 8a) as a off-white sohd (50%) 1 NMR (400 MHz, DMSO-ds) o 7.07(d, I =8.0 Hz,



20oxobut anoate as a yellow solid. M5 291 (M[). WO

2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 1 from ethyl

4- am no- 5w02083/1dB6wt hyl but y1) - 2- net hyl qui nol i ne3- car boxplCatus2¢iE0srspt e 21a)
as a white solid (88%. 11-1 NIVIR (400 MHz, DVMBO- d6) d 0.93 (s, 9H), 1.40
(t,J =8.8 Hz, 2H), 2.75 (s, 3H), 3.17 (t, J = 8.4 Hz, 21-1), 7.35 (d, J =
7.2 Hz, H 7.57 (d, J =8.4 Hz, 1H), 7.66 (t, J =8.0 Hz, 1H), 12.78
(s"1H). M5 287 (MHl). 5Exanple 21 a: ethyl

4-ami noyf- B 8- s hy! Bul yld-@ oRb wkainsLiser3: par beslal £ .0 1z 11,
Prepared as 1n Exanple 2a f ron12 am no- 6- (3, 3-di net hyl butyl ) beri zonitrile
( Exanplée 32db)= andizet hyl8. 8- oxdbutidnéat eMHs). a mhlte solid ()5@@ 1HNMR (400

MHz, DiVb046). 0. 93 . 142 1.46 (in, 1H),
2.55 (s, }E%% Esg % ut}gg]@sn%iho% %Fﬁéxy&u%l%ﬁtc Qmﬂ m\\.};‘?’t 7 1(2I ?S, |2_DH) 1
Z 19-7. 2% EmLpiig)j ast7 .rl]rﬂlﬁ é:&taﬁllgic( i, H(ﬂﬁb@th}lv&iiﬁﬁﬁrd Mphér)exy@ﬁﬁﬁﬁiv%?arboxylate

am no- , i me u enzonl ension of . .
2-ati nét B‘f?fg’gb‘diwrﬁ%%ﬂﬁ‘y § oAy Yoer %%ﬁ%hﬁé%%&éﬁ%ﬁghzwséw?nj 33. 48
nmol ) and J@%’Pd/z@; (41950@9% 8. mﬁt @ﬁ?/ﬁﬂH (Ldg 1200 Y, )s pas- %tcl m edy %Undef

an at nosphere of bal  oon at room tenperature overn

Pd/ C w€§0ﬂénﬁv56>B%ﬁﬁﬁiﬁrdiﬁéhg”ﬁhééTﬂﬁiRaﬁéihméFééﬁééﬁt¥aﬁ@dL’éﬁa5purif|ed
by chr tLagr. I veluting with 15 20% Et0Ac in hexanes to

gi ve tﬁﬁpfﬁgle o n%%uﬁﬁ%gggg@ﬁl ght yellow oil (620 |ng, 88@@ 11-1 NMR (400
VHz, DIVBO dExa6pi0 892:th | ,4-Qlldp6- ﬁhiaﬁ‘:‘y’l}ﬂﬁﬁ t0d-By Laﬁihit)ﬂ)ﬁ;v .56 ( m 211)

5 gg 21 %gjmgwéaizﬁg ’F(xlwéy 7 %( %I‘ é]}?%[ 4- wa?om - -ph; no}w qumo ine EL%H? arb@x}, il'ais,

2- ani n@rénﬁﬁe 8o ydingreiol hut mimbﬁﬁly d@e@z@mm teoTang ES]O‘E'S@LHQG ofis (1, J 8.0
2- anlno 6- bronobenzonitrile (1. - di net hyl but - 20

yne (2Hgg3Y). 38 b l)S.U Rz28887 (2. (%5 g‘>02?éi@ Hrr%)}«)? (¢, ridt- Ol 1(1>1§P0r{g 70,1
mol ) i n ed P ( 6 s
roon1t§2%§?gggfiéﬁ§der‘%gt%oﬁ%%waﬁ %9?eé%§?%hﬁ2?xt&#§ &ag%ﬁégﬁﬁgggﬁiﬁd
n|trogéhﬁdﬂéﬁﬁhgh@(\ﬂdber it was cooled down to roomtenperature, the
reaction was._quenche brin extract Et0 The organic | ayer
zg o : hf’Vfll({]lr "éiﬁmé\";g ?bﬁﬁﬁ’@s‘éﬁif“‘%&ﬁ%{b@ éé}ﬁﬁr ated. The residue was

i
washed
purified bypehagaat agr aphy FQ&nﬁle' I ¢a gﬁbmel Ltt;ﬂﬂégow.ihim;ago%rﬁt OAgetinn hexanes
to give the title conpound as % %L 93% . 1H NWVR (400
VHz | D\B@@@)ﬂ@ilg}y}mgon@_ﬁs a '65111@‘»({1%‘1 (4@ op:lji ‘\Hgﬂ R5g }@ af'ﬂ L:} \/i?()zc%}_ﬁ I %_4_6‘5' 3 6 71
(d, J=. 8%@ 113‘23} ﬁtﬂ)w (4 18z 6-122 24 “70731*'!)5 "é@ 3&99&%'\4’*’#@ (t, FX8MPlie 28 7.43¢

4- am no- 5- bu-2- nmeq ollne carboxylic aci
2011/ 12369@13@%&)52@11#&03580269 (d, NH22.0 Hz, 119y, dpaP ok, aBh.i MEXHMMB I from
et hyl 4-am no-5-(2- et hyl but oxy) - 2- net hyl qui nol i ne- 3- car boxyl ate (Exanpl e
22a¥ as a white solid (45%. Mp.: 145-151 C. IH NWR (400 MHz, DVMSO d6) (5
0. 90 (tExadmi8o:Hzambibl)-fludrABisiibd 3-ddrBexydiklacigl. 84-1.78 (rn, 1H), 2.73 (s,
311), 4.11 (d,
NI F
|

HO,C”

NH,
Prepared as 1o Exarmple § from ethyl 4-ammo-7-flaoroquinoline~3~carboxylate (Example
9a) as an off white solid (66%). 'H NMR (CD;0D, 400 MHz) J 7.49 (m, 2D, .50 (dd, T = 10.0,
25 5.2 Hz, 1D, 8.94 (s, L. MS 207 (MH").
Example 9a; ethyl d-amino-7-fluoroquinchine-3-carboxylate
Prepared as in Example la from ecthyl 4-chloro-7-fhuoroguinoline-3-carboxylate
(Example 9b) and anumonia as an off white solid (99%). MS 235 (MH").
Example 9b: ethvl 4-chioro-7-flnoroguinoline-3-carboxylate



5= 8 Hz, 211), 6.99 (d"1 =8 Hz, 111), 7.32 (c1"1 = 8 Hz, 111), 7.59 (t, =
8 Hz, 111), 8.40 (brs, 1H), 11.09 (brs, 111), 13.91 (brs, I H). M 303

(MEl) . Baopba/R22@3 et hyl PCT/US2011/030802

4- am no- 5- ( 2- et hyl but oxy) - 2- net hyl qui ri ol i ne- 3-car boxyl at e Prepared as
in Exanple 2a from 2-am no- 6-( 2- et hyl but oxy) benzonitrile (Exanple 22b) and
et hyl 3-oxobutanoate as a white solid (89%. 11-1 NVR (400 MHz, DVBO d6) 6

0.90 (t, = 8 10Hz, 611), 1.32 (t, = 8 Hz, 3111), 1.48-1.41 (in, 411),
1.79-1.73 (bega%gilay - 5:4@51%{0 381 )pmd 08 (7%‘1110%04~H§’éyox§%\]ﬂfgiineé}ng’al‘b(()@'iate: 8
Hz, 21-1), 6.92 (dd, = 2, 8 Fz, 1171), 7.23 (dd, = 2,8 bz, 111), 7.50 (t,
= 8 Hz {Evabapty 9¢)8nd L0y &, anlo) whiBo88 19CM. TS 28k dip(MH22Db:

2- am no- 6- (2-et hyibutoxy)benzgonit.rile .Ta.a solution of 2-ethyl butan-1-ol
(1.02 g, 10% Shilo °‘ité‘?)i¥fffy“‘ ‘“g[}%timﬁ%?m%%ém&%%de"%3*%}‘“ 15 added NaH (60% i n
m neral oi | Pred8Rdngas 12i:0 Mbdgpid N sdmal froypor Gifnsoatii} " Gniindéieinii t r agen.
The reaction nm xture was stirred at . Cunder nitrogen for 2 hrs. To this
sol 8t | PR AaEl B Hot BOr <b%ér{<zo~"ﬁ’5§e?|t¥“(§:. 36 g, 10.0 rnnol), and
the reaction solution was stirred at 0 C- R for 2 hrs, and then at 65 "C
overni ght under nitrogen. The reaction was cool ed down to roomtenperature
t hen qdenuipddiuidtamiporiisopropdxartindiredewbohylEt:@at (3X). The conbi ned
organic 20 | ayers were washed with hkying, dried over Na7SO4. Filtered and
evapor at ed under reduced pressure. [[Thg Si due was purified by
chromat ography on silica gel ( e 7 RUELBAC hi hexanes) to give the
title conpound as colorless oil {1. g, 59%. IH NWR (400 MHz, CDC13) 6
0.93 (t"1 = 8 Hz, 6111), 1.55-1.43 (I'k, 4111), 1.73- 1.65 (m | H, 3.90
(d, = 4 Hz, paddded & 10 dbhSic 21&dm 61D A(Hnind-6T:&rbfonyddildtine5s-34bddiats 8
e, 11, 7,%%_ R O VR 25,‘§anple 23" &)&RfS%% 4(&%,
4- af noEBuGe éptians-adary e xybitcsond { FfleuBngiiFn c408-MBEbBYHG-¢sat il 40 (MEH).
2011/ 123693PCH W92 1/~083O,2,,( Y N 77y PLePaRedASy b, e |
from et%%f%b’zl.“%{ﬁ? 2 ?%1 %i-g‘?’h'ép'i Sh! %y‘f%s%@z: %t(ﬁyfqgrﬂ%‘reﬂﬁg’z o, %lg@yﬁai e
( Exanple 1B3a)isad47 avihj.t e solid (59%. 1fl NWMR (400 MHz, DMBO-d6) 5 0.87 (t,
J=7.2H, 6H, 1.49-1.25 (m 4H, 1,84-1.60 (md4ll), 2.74 (s, 311),
4.74-4.71 1 F% % *‘38}%“@£%8?ﬁ§%§$“T¥W¥nﬁ¥?ﬁ*%%P%ﬁiﬁe,o Hz, IH, 7.64 (t,
J = 8.4 Hz, prdpbbed & 82 rEBnRSIc TaHFromMBh3L HdMdk)-+- Bk eq@RdineSt- Bivboxylate
4- ami no-5- (hept ari - 4-yl oxy) - 2- met h%/I qui nol i ne- 3- car boxyl ai e

15  (Example 10b) and ammonia as an off whife solid (75%). MS 275 (MH '}

Example 10b: 4-chloro-6-isopropoxyquinoline-3-carboxylate
Prepared as in Examople b from cthyl 4-hydroxy-6-isopropoxyquinoline-3-carboxylate

(Exanple 10¢) and POCL as a pale yellow solid (93%), MS 294, 296 (M),

20 Prepared as 1o Example f¢  from  4-isopropoxvaniline and  dicthyl  2-

{ethoxyrmethyleneymalonate as a yellow solid (20%). MS 276 (M),

Example 11: 4-amino-6-methoxy-2-methyl-1,5-naphthyridine-3-carboxylic acid
Me | N\ N

HO,C” > N “OMe

NH,

B
e

Prepared as in Example 1 from ethyl 4-amino-6-methoxy-2-methyl-1,5-naphthyridine-3-
carboxylate {Exampie |1a) as an off white solid (56%). 'H NMR (400 Milz, DMSO-dy) 6 2.68
(s, 3H), 4.02 (s, 3H), 7.21 (d, J = 8.8 Hz, 1H), 7.99 (d, 1 = 9.2 Hz, 1H). MS 234 (MH").



Prepared as in Exanple 2a from 2-am no-6-(hepi ari-4-yl oxy)benzonitrile
(Exanpl e 2313) and ethyl 3-oxobutanoate as a pale yellow solid (65%. 1HNVR
(400 MHz,wONBG/WI6993 0,87 (t, = 7.2 Hz, 611), 1.31 (t, JPETMS201Hn308841),
1.47-1.33 (m 41-1), 1.77-1.59 (in, 411), 2.54 (s, 311), 104.30 (q, = 7.2
Hz, 211), 4.67-4.64 (m 111), 6.92 (d, J = 7.6 Hz, 11-1), 7.19 (dd. J =
0.8, 8.4 Hz, 1H), 7.49 (I, = 8.0 Hz, 111), 8.13 (brs, 211). M5 345 (MO

Exanpl e 23b: 2-am no- 6- (hept an-4-yl oxy) benzonitri le Prepared as in
- Exanpl e 22B.fromhe %1%“443119410 @Qﬂt@o@mn&gﬂa@fﬁk%{ Qs@%“&lﬁ“htaﬁiﬁa‘%y@é a white
solid (24% 11), 1.55-1.31

(m 8H), 153{@810@95 nbri:xa{phl)ic ‘zﬂ, f@g; A azl?nc( mncﬂkt)xvm@om@n(tdic (\an:mgi_coi 1By andHl ),
ExgrSrpl( gﬁﬁ%ﬁ 0RO mtanogtc (ag)aze ng a‘\&ﬁ]lt& 3?18 ol gé-r%"_‘é \ilbl_i%') (M.
) 2- et hyi pEepaxy )ii2: mﬁfmyslmmuvm@hqﬂ@ﬁﬁ@m@aé boxylic acid 0 N H 20 Prepared
i.n Exanple | from et hyl (i on| cotin do) 2- et hnypropoxy)
- mt hyl qui 1613 w@ﬁ@“@ééﬁas&w&t— -“(@ el JigEenl fhict & §6%i dOrBTHY M p
195- 19816, &b’b’}N‘S MRé( 400, 4] Q‘ﬁl@“)ol;lrnS&fT(% L2 whe a(iﬁ d 3 st‘l‘ #8 (s,
oH), 7.07 (d, ﬁtg ?DN$ B, §¢0 % 2 8ps
111), FolGoy a¢d' ‘%( :5 (13 3’38g,|—@3 ‘\ZH)}O )8115@11@@1&21&&0?1(?8 s@wu@d(ﬁ@ Qﬁﬁ a]_ 0 SC I—E‘nf, 2H) ,
20;? / (12%%%}:‘&? fﬁé%é%g P(OO Otgfﬂgl'h li)lcn ti]'c rmctu 1b1£115xtu1!: lmlas numahzc?g? WI(E!\/ICOQV&, ntmtcd
NaOH solntion, and extracted with EtQOAc (2X).  The combined organic layers were washed
10 with brine, and dried over Na,SOy. After evaporation of the solvent, the residue was purified by
chromatography on  silica gel ( 50% FEtOAc¢ in  hexanes) to  give 3-amino-6-
methoxypicolinonitrile (966 mg, 58%) as a brown solid. 'H NMR (400 Mz, CDCL) 8 3.81 (s,

3H), 4.10 (bs, 21), 6.81 (d, F = 8.0 Hz, 1H), 7.08 (d, J = 8.0 Hz, 1H). MS 150 (MH".

15  Example 12: 4-amine-2,5-dimethylguineline-3-carboxylic acid
Me N
| N
HOLC” N
NH, Me

Ethyl 4-(4-methoxybenzylamnoe)-2,5-dimethylquinoline-3-carboxviate (Example 12a,
0.563 g, 1.54 mmol) was dissolved in TFA (8 mL) and the resultant solution was stirved at room
temperature for 15 minutes, TFA was then removed under vacuum to give the crude ethyl 4-
20 amino-2.5-dimethylguinoline-3-carboxylate product, which was dissolved n EtOH (4 mL). To
this solution was added NaCOH (4.0 KN, 3.86 mL) and the reaction mixture was stirred at 100 °C
for I hr, Water (25 b)) was added, and the solvent was decanted away from nsoluble material
then acidified with AcOH to pH 5.5, The precipitate was collected by filtration to give the title
compound (300 g, 90%) as a white solid. "H NMR (400 MHz, DMSO-ds) & 2.78 (s, 3H), 2.88
25 (s, 3H), 730 (d, =72 Hz, 1H), 7.58 (d, J = 8.0 Hz, 1H), 7.65 (m, 1H), 7.8-8.0 ¢br, 1H), 12.2-
12.9 (br, 2H), MS 217 (MH").
Example 12a; ethyl 4-{4-methoxybenzylamino}-2,5-dimethylquinoline-3-carboxylate
A solution of ethyl 4-chlore-2,5-dimethylguinoline-3~carboxylate (Example 12b, 0.518 g,

1.96 mmol) and (4-methoxyphenyDmethanamine (115 mL, &.86 mmol} in tolnene {10 mbL) and

60



Exanpl e 24a: et hyl

4-am no-5- (2- (i sonicotinam do) - 2-net hyl propoxy) - 2- net hyl qui nol i ne- 3- car boxy
| ate wOBo11z123@®But i on of et hyl PCT/US2011/030802

4- am no- 5- ( 2- am no- 2- net hylpr opoxy) - 2- met hyl qui noli ne- 3- car boxyl ate
(Exanmple 24b, 1.0 g, 3.15 mmol) in dry DNIF (20 niL) was added isonicotinic
acid 5 (504 ng, 4.10 mmol), followed by EDGE (783 ngy, 4.10 mmol ), HOBt (554
ng, 4.10 nmmol), and triethylamne (414 ng, 4.10 nmol) at roomtenperature
under @f\;ﬂl: ?9 Vféflé Srrddac 198 Oétl gxrelg%ggcnring hEMPaLALNLS: \>fv rwrll%‘« ﬁtl{ 1def he
reaction mxture was concentrate reduced pressure. The residue was

di | ut edamivth) swdtier ses@nd wex prattdedy whitohaktishdy @{ﬁ)@mngm (Alquediid; Edyst imas

basified with 2N C]—Ito H 8 ,and ex acted th A he.c i ned
o gani Sordore En e T i O 1350 el oy ar g S ARafeal®
concentiratied, = agdipur) fz £disbyghrenatagr aphys on)si biicangelet.of ing-w.g h 10%
I\/EOII i n dichl ororrethane to give the title co ound as a eIIow solid (1.1
g, 83ufiz NWi-R-88({dob=Hzl!z. [%bBo dByma3iPY 7 @ (mg 1H), 7. 394d, 81 )4 11;_1, 8. 0 3671-) ,
2.94 ( 3_\%}35 1), 4.28 (q"/ 4 Hz, 211), 4.42 (s, 211), 6.93 (dd. J =1, 8 Hz,

111), 7.24°(dd, J1, 8 Hz, 2H), 7.52 (t, 1= 8 Hz, 11.-1), 7.69 (dd, 1=
2, 4 Hz, Zlgjggnlﬁicjﬁgb(ash‘y12-asﬁllc)m-28§.~®ﬁle(is'£q1»11ﬂﬂﬁpeﬁr(ﬁﬁboécﬂkdtel: 2, 154 Hz, 211).

MS 423 (I\/ET) anpl.e 24b: et hyl e A g Ee a4 m

4-ar ni no- 5- xz*’ﬁg‘%oﬁ%‘&i‘gf‘}lﬁtg}(lﬁgf?%?%‘gﬁ%@-iﬁ"—“r?fs‘icﬁﬁ"diiﬁnﬁt@jlxi‘”ﬁ@i‘?}-‘“ GrEbkyl %4t e
Pr epar e;dn@$ ¢thy EXarphigandatef 110m bﬁﬂzlyﬂ S mmol), and NaOH (0.046 g, {. H mmol) in

1- &3 am no- 2- cyanophenoxy) - 2- net hyl pr opan- 2- yl car bamat e npl e 24c) and
et AYl  3ripidonist dingae & 1adnly %tlcuéﬁwér%m so1oeen (9199 hf‘llihq\lm‘“’?@ (A0 MHz,
%O d@m@v(&é%n&@w a@t'u'l)m %d%ﬁ]c &l 1duv W3 Es 2. d—%oh gé-gn @m@ﬂﬁé‘nﬁﬁ@%h& *soi%ﬂ@ﬁz whs H,
7.49 (eddI=P @ gl 411111L1)3 4 811@(83 (%biﬁ @ui@’(fgli)m 1%!)3’1@%0%59‘ ﬁ IEwar’thcr@ll@ ifobenzyl
1-(3-ani.no-2-cy, non enox lpro 2~ rb sl ution
or 5 e B g G A RPN i PR R it G
148. 6 mmmi)(zin ”$HEVH2CT}1( Ji,.oilnbu&ﬂ(l)rgh)m Wasrsadeedw NaEHCOR tH 2duel gy Lﬂﬁé dvenol )
fol | oned (2,5-dioxopyrrolidin-l-yl) carbonate (44.0

at 'foon’ %@Qﬁp il aw@owﬁe Of BSLTRO WS ST ‘r"éﬁmafhﬂﬁdﬁm?mﬁﬁ@@&?‘@f @ f‘g%a 4 h
then the ﬁ% L% by ehoWR S, BSRAKAL & aRdyl h&)ﬁ%ﬁ@%m@y%ém eel1 agt ed

W th EtOAc &@?S%Vﬂ The conbined organic |ayers were washed W th brine and
dried &R ¢ 1z, NMUeip-db) 4 1 P&t orr 76Heéz. Sehv et (wash ey apor abtled dnt vive
crude oi/ 3 r fIQd By.c R, a Iu: ty 0’:60%
£t 0AG i1 ﬁ&?ﬁé? p#o(ldgu e g gg&rrbg%}%dﬂogs?dyel il |‘(I?43\%§ Th ey
ii11 NYRI(400 Mz, DVBO-d6) (3 1.30 (s, 6H), 4,02 (s,

20131256850 USh0rL 030000, 20, .08, (2 P8 98 5, 2, 6,18 (0. -

7.38-7.21 ( 'Thd@b%méi@i34@0&%&)1&&?@6@@}& 249:mmol) was added to 2-amino-6-

2- am no- 6- (12 am no- rret h%/ Pr opoxy) benzonitrile
methylbenzoic acid (/. 3 g, T4.1 mmol} in anhydrous dioxane (32 mbL} under nitrogen, then

refluxed for 30 minutes, Diethyl ether (100 mL} was added, and the precipitated solid was
collected by filtration to give S~-methyl-1H-benzo[4/H 1,3 joxazine-2,4-dione (1.4 g, 56%) which

25 was used without further purification.

Example 13: 4-amine-6-cthoxyguineline-3-carboxylic acid
N
| N
HO,C™ o™
NH,
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To a solution of 2-am no-2-nethyl propan-1-ol (14.4 g, 161 mmol) in
anhydrous THF 5 (150 m-) was added NaH (6.8 g, 161 nmmol, 60% in m neral
oi ) in swalbipasdBons at 0 C under nitrogen. The m xt uPeTmesg0igosmsoed at 0
C for 30 mnutes and then stirred at roomtenperature for another 30
m nutes. The solution was cooled down to O C again, and to this solution
was added dropw se a solution of 2-am no-6-fluorobenzonitrile (20.0 g, 147
mmol ) in anhydrous THE (50 JIM. The reaction mxture was then refluxed
over ni ght updat..pi tf ogen g Iher qa(ﬁdnpnﬁtﬂﬁxt@%ﬁné@ ﬁ\f@)sw&iﬂf%igg ﬂ@é%bxty@ﬁr oom
tenperature and carefully quenched w th "aqueous N LClI “sol ution and
ext r actexknuilt h3euhyl ol edtiatelid Gﬁ?ﬁ TheMebMOeUz.0P IS AY-<&:) B Ayer(s Twet.2 Hrashed
with bri do 0! ter aﬂg( r at T crude xture
was purl 1ed§§§7%chrg§rga (I\)/gi ap‘?w ?1 SI ‘i&?:a geﬁCdo ﬁ?%rﬁg \?\nﬂ qu"dli/b ?gn DCM
t o gi vertwesad st lie), eczmmuma) aszdgyek,| 10w, sl a3d 5523)4 71( /). IHNWR (400 Mz,
DIVBOd6) 5 1 08 (s 3.15 (s, 211), 3.64 (s, 5.98 (s, 211), 156.13
(d, 5= 8.0 Epxu .isa: >£§14(aépmxj ;gl%vwmj ]mﬁ)aarb/oxi u{t J:i: 8.4 Hz, | H).
M5 236 (|V|14P}mn%2§alap|1% aﬁamp ta from cthyl 4-chlovo- 6 a,ihomqumohm 3-carboxylate
4- am no- 5- ( 2- §34ydroxybenzam do) - 2-met hylprop 00}3% -1 carboxylic acid .h
qui nol iAe®le 13b) agprepariedsas 4th wBExanspl fé(T"/”f)‘)r ‘éWﬁyHOO MHz, DM3O-dg) 0
4-am nq dr.oxyhenzamn do)+ N
pr opoxy)QZI(%fie{ﬁ %m 4%§I{ane] g c§r9’ "Ex)ylggti Qé{ ‘5? B (qa wﬁlﬁ't}ei[ sﬂf}i d
(650/() TNSPT. ”4 4119,&&‘;98”@:\ NVRS(72Q8 EM‘;izM‘iDIE’B@ﬂS) 5 1. 48 (s, 6H), 2.75 (s,
), 4.47 22716(m 311), 7.06

“]5 .1=8 ‘“‘1? H)3 ----- ibég 4(‘§J?OT9'§ ‘*émil‘tiqu‘i‘i“%’f ¢ l_?)%“?"L(i 8 Hz, 1H), 8.08 (s,

}&é) M8-| 84 @J&Exrﬁdlw mé gf@%qﬁé bl B o4 12 6Bk S - hlh{)&x},é-!gmﬁgu(b{&hmxligé WS
: |l e 25a: e

4- am néEBHT(IQC @*wy@?b%}bérw&me@@y %?hﬁéiqﬁ&‘/i)pribb@&%)(‘% HelzhPMSO-ds) & 1.34-
qui nol i af, box tre ~ 5 fgdyas; Iﬁ da_fr 7 56
4- ami ngr}% (?[‘2% i yE@J 2H|51r 08035 @ "rFret hé Fi!w nol'i neagacar 0% ]Ia)f 26
( Exanpl7e924b) i iaﬁQi)Bdhydﬂ@)éybéhhm et @éciid). a&a&y@m OViEOY. own sol i d (64% . 1H

NMR. (400 D\B 48 (s, 6H), 2.55 (s,
e,H)ES 4,30 VEBHR i SabA Bt i oaBats R Loy g 2H), 4.41 (s, 2H),
6. 85- 6. 88 (Eﬂep&ﬂé}i @s 92111(d,f>§mr19168 Hz, 74%51‘013&3{51&1{6” oAH) , %82 (v, J= 8
He" 1H) 9,59 s,,1|42. I\(IS"438‘8M-|)§ .
Exanpl éetwwr(@@lwﬁ}ﬁ%u%@ f“zﬁ‘("ié%‘f%lﬁé%%ﬂécﬁri\l%%( ¢ MYg PBpY s 0 1.24-1.37

- 2- met byl gy nQkiner 35 s3¢2ARROYIJ @, BEHD 114, 21y, 7.29-7.32 (m, 1H), 7.52-7.56 (m, 211},

8.47 (s, 1H), 12.27 (s, 1H). MS 262 (MH").

260
Fxample 14: 4-amins-6-propoxyguineline-3-carboxylic acid
N\
HO,C L~ o ™"
NH,
Prepared as wm Example 1 from ethyl 4-amuno-6-propoxyguinoline-3-carboxylate
(Exanple 14a) as a white solid (56%). 'H NMR (400 MHz, DMSO-ds) 6 1.01 (¢, F = 7.6 Hz, 3H),
25 JT7-1.82 {m, 2H), 4.06 (1, J = 6.8 Hz, 2H), 743 {d, I = 2.0 Hz, 1H), 7.71-7.78 (m, 2H), 8.77 (s,
). MS 247 (M)
Example 14a: 4-amino-6-propoxygquinoline-3-carboxylate
Prepared as in Example la from ecthyl 4-chloro-6-propoxyquinoline-3-carboxylate

{(Example 14b) and ammonia as a white solid. M8 275 (M),
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Prepared as in Exanple 1 from (8)-ethyl
4-am no-5- (2- (cycl ohexanecar boxam do) -
pr opoxy) -WormetimeBeyai nol i ne- 3- car boxyl ate (Exanpl e 26a) a&sTaSaiiwsosspl i d
(53%9. 11l NWR (400 MHz, DMSO-d6) 5 1.25-1.10 (in, 51-1), 1.34-1.31 (m
211), 1.69-1.62 (in, 511), 2.11-2.05 (m 102.69 (s, 311), 3.93 (t, = 9.2
Hz, 1H), 4.13 (dd, = 4, 9.6 Hz, 11-1), 4.14-4.11 (m IH), 6.86 (.1, = 8.0
Hz, 111), 7.28 (d, = 8.4 Hz, H1), 7.49 (t, J=8.0 Hz, IIl), 7.95 (d, :=
8.4 Hz, 1H) £x) E§§§b (CMB t-chloro-6 %3% mg@%c (&) s@&hﬁl ) )
4- am no- 5- ( 2- {cjycl oﬁexanecar boxam do pr opoxy) - 2- net hyl qui nol i ne- 3- car boxyl a
te 15Prepar éd,pag(h ¥ Exé;r;pﬂeiczéﬂa i 308 ) mt}@S) 4-é§idhij -G-propoxyquinoline-3-carboxylate
4-am n glejals XY) I nol boxyl ate (Exanpl e 26b)
and cyglf ablgé“)%(a P@%@?ﬁ? W akc?’“a ‘)(6?16“\?\;%%0 g"?g"é@?{ MS 414 (Mn. Exanple
26b: (S)-et )giamﬁgf:am NG54 (h’a’zdﬁmﬁ@;ﬁb@np@qux)mﬁnmwmbquamol i ne- 3-car boxyl at e
Pre ared as |n Eg nple 2a from (S)-benzyl
?3 ani noY¥P&fanophendxy FpiBpkn- é@ylfmmzo fREPBRNAREDY Exipl ¢198d) and

et hyl  3=RxQRUERANIRYR] @mﬁbg@mm Ldid (6%33%&M4{)W|&1§@C? ) 69 9banzyl

1- (3-am no-2-Q : anop enoxg}) pr opan- 2- %//7) carbarnate Prepared as in Exarrple

M X

24e from-{ By- ﬁ-{)aﬁn”ﬁéké_(’w ?rfé)pﬁgéd il!ﬂarﬁ;ﬁrﬁ £ {4 %‘é@)@éﬁﬁﬁ% b} -2asmbr Own
lid (86 00 B 12, i3
(d I| o @9@@9% Ly B TRE Gl i @4 . &5 % 208 D’ 1Pat( 5,1'5)2&‘%?’% 28 35

(s 2H)mm;20 (d, J= 8.0 Hz, 25IH), 6 31 (d, J 8 4 Hz, |||), 7.13 (t, J=
, 111), 7.44-7.38 (m 5H), M 326 (MH), Exarrple 26d:

(S)AHZ am no- 6- ( 2- am nopr opoxy) benzonitrile Prepared as in Exanple
24d fr gnabedle & &m:ﬁﬁaﬁf@%mqks7DLn;@ﬂQlaﬁn@sfﬂm0% @Jrii-&"@k%ﬁﬁzom trile as brown
solid (73%. 111. NWR (400 MHz, DMSO- 16) 5 1.01 (d, | 6.5 Hz, 3H), WO
2011/ 123693PCT/ US2011/ 030802 Me | AN

HO,C”

NH, OMe

Prepared as in Example 1 from ethyl 4-amino-S-mcthoxy-2-methylguinoline-3-
carboxylate (Example 152) as a off-white solid. 'H NMR (400 MHz, DMSO-d;) § 2.49 (s, 31D,
15 405 (s, 3H), 7.19(d, =76 Hz, IH), 7.61 {(d, F =80 Hz, 1H), 7.85 (1, J = 8.0 Hz, 1H), 949 (s,
1H), 9.85 (s, 1H). MS 233 (MH").
Example |3a; cthyl 4-amino-5-methoxy-Z2-methyiquinoline-3-carboxylate
Prepared as n Example 2Za from 2-mmno~6~methoxyr}enmmtrﬂe and ethyl 3-
oxobutanoate as a pale vellow solid. 'H NMR (400 MIlz, DMSO-d) 6 1.32 (¢, T = 7.2 Hz, 31,
20 2.55(s,3H), 396 (s, 3H), 430 (q, F=72 Hz, 2H), 6.88(d, =84 Hz, 1H), 722, J=76Hz,
1), 7.52 (t, J = 8.0 Hz, 1H), R.15 (s, 2H). MS 261 (MH ).

Example 16: 4-aminoe-2-methyl-5-(neopentviexygquinoline-3-carboxylic acid
Me. N

N

HOZC: ’j/\/ ;
NH, 0J<

25 Prepared as in Example 1 from ecthyl 4-amino-2-methyl-S-(neopentyloxyjquinoline-3-

carboxylate (Example 16a) as a white solid. 'H NMR (400 MHz, DMSO-d,) § 1.06 (s, 9H), 2.76
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3.08 (m 1H), 3.71 (d, = 6.1 Hz, 211), 5.95 (s, 2H), 6i5 (d" J = 8,3 Hz,

H, 6.2 (d, j=8.3 Hz, 1H), 7.13 (t, J= 8.3 Hz, 1H). M5 192 (1\,4H+),

Exanpl e 2¥0 2011/123693 PCT/US2011/030802

(S)-4-am no-5-(2-(isonieotinam do)propoxy)-2-net hyl qui nol i ne- 3-earboxylic

5acid Me HO2C Prepared as in Exanple 1 from (S)-ethyl

4-am no-5- (2- (i soni eoti nam do) propoxy) -2- net hyl qui nol i ne- 3- car boxyl ate

(Exanple 27a) as an off-white solid (42% . 114 NVMR (400 MHz, DVMSO d6) L31
7,818, 1183 (53'791 72068 §§1&43H);;1yﬁ3 Mi(&i J -3%@2 'I'Z—i), ’iéébw%%ﬁﬁé dgi)J

36 9610Hz 3,4,70-4. 1H), 92 = 8.0 Hz, 26

(d, | ﬁﬁ%4%9®ﬂﬂ\1kb 7.51 (t, | = 8 4 Hz, 111) 7 75 (dd, J= 1. 2 6 0 Hz,

2H), 8.71 (%ggam%‘]i_fx 515% 7,"511}’? !(4%}1?11? % n% jﬂ)wi_@(nwpm 1%?’10)(}?(;1111109111{: -3-car g‘ox:}l??ak M5 409

(M),
4-am no- 5- ( rdpbiank @1@Eknﬁ§ﬁl'}: d@)ﬁ@homxm)ané (bt gy beebhinegle ITachdi o Xy let at e
15Prepared as in from yl : o raes

4- arni Ao/ (L aw{%%"gp% 0@%%&}@1@ »%ﬂiwqhﬁ@n@ﬁ‘c% bakyt At CEEmpl
26b) angiksoni e0L @JT\@S@Q %@%Qi M), 594 l(sds'e%ﬁ%‘sz Mp,, 403 (QM‘E'U 3.86 (s, 2T

28:

20carb6xyﬁﬁcfa@ﬁﬁﬂfﬁ?

(5) - 4- am no- 5- ( 2- roxybenzanldo)pro oxy) - 2- et ui nol i ne-
Xﬁlﬁriépaﬁéfd, ag-V RS Ewaiﬁﬁ} g5 .0 on¥ O%i/ etihyd.06 iS,

4- anlnq ‘g§4§7@%g{aﬁybenzanldo)propoxy) 2-met hyl qui ri ol i ne- 3- ear boxy

(Exanpl’e

28a) a
2. 65 (s 3H), 4.11 (t,J= 8.8 Hz, 111), 4.22 (dd, 4.0, 1

ihite solid (58% . 1H NVR (400 Mz, DVBO-d6) 1.28 (

7 2 Hz,
1 65 111 11 7.25-7. 13 m 41
Té 391 mf‘%ﬂ*bm p-anping- Zaé“(‘éf”*é’“%“@%*ii*‘i‘f’§“‘9§ %ﬁ?m? d)&ﬁ) NS 396 Ele ).

2011/ 123693PCT/ US2011/ 030802 Ex 4: et hyl
4-am'no-5-(2-(3-hydroxybenzam'dgg;p pY 0pd Vy)

et hyl - qui noli ne- 3- car box
HO,C
NH,

Prepared as in Example | from cthyl 4-amino-2-(2-cthoxy-2-oxocthyhquinoline-3-
carboxylate (Example [7a) as a white solid (26%). 'H NMR {400 MHz, DMSO-ds) 6 3.76 (s,
2H}, 736 (1, J=8.0Hz, 1H), 758 (t, J=8.0 Hz, 1H), 764 (d, = 12.0 Hz, 1H), 7.87 (bs, 2H},
15 8.17(d, J=8.0Hz, [H). MS 18§ (MH' - CH,CO,H).
Example 17a; ethyl 4-amino-2-(2-cthoxy-2-oxocthyljguinoline-3-carboxylate
Prepared as in Example 2a from 2-aminobenzonitrile and dicthyl 3-oxopentancdioate as a
pale yellow solid (25%). 'H NMR {400 MHz, DMSO-dy) 6 119 (t, I = 8.0 Hz, 311, 130 ¢, T =
8.0 Hz, 3H),4.08 (m, 4H), 4.28 (g, J = 8.0 Hz, 2H), 7.50 (m, 1H), 7.73 {(m, 2H), 8.10 (bs, 2H),
20 B.53(d, J=28.0Hz, 1H), MS 303 (MH"),

Example 18: 4-amine-5-{cyclopentylmethoxy)-2-methylguinoline-3-carboxylic acid

Me N
| N
HO,.C™
NH, O

&

To a sohution of ethyl 4-amino-5-{cyclopentylimethoxy)-2-methylguinoline-3-carboxylate

25 (Example 18a, 16.8 g, 51.2 mumol) m EtOH (100 wl) was added NaOH (2 N, 64 ml) at room
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Prepared as in Exanple 24a from (S)-ethyl

4- am no- 5- (2- am nopr opoxy) - 2- net hyl qui nol i ne- 3- car boxyl at e (Exanpl e 26b)
and 3- hydwoxyhenaosc acid as brown solid (41%. M5 5424 p(Cvhb2(11/030802

Exanpl e29: 4- am no- 5-. ycl opent yl am no) - 2, 2- di net hyl - 3- oxopr opt ay) - 2- et hy 1-
ui nol i ne- 3- earboxylic acid O 10Prepared as in Exanple 1 from ethyl

4- am no-5- (3- (cycl opentyl ar ni no) - 2, 2- di net hyl -

oxopr opoxy) - 2- net hyl qui nol i ne- 3- car boxyl ate (Exanple 29a) as a white powder
572(;/‘) 1 thM2155"@9&{%@&111@&@ \&Q%@%ﬂi@(g& fg 4E}§1 AP W]‘m?’(%og"ddf(gbvﬁ{r%o ﬂkﬁn
2H), 7 t;@@pe(rdmc,]thz r@ac@oﬁzolﬁﬁ_@y 'as ﬁﬂt@&i (Cdi cm])\vg a@y ]alzssmic]_:gghd 1Z51é. Thy iﬁit((ﬁq
ié-EX anﬁ&fd@ cﬁg ¥ élfyﬁtsr/}H?zéd wzt'h Zi I(TP R pﬂl 7afl 0 '112 T%h, e su Rt p}@]{ Qmm was LOﬁﬁ L(tﬁ'\g ‘oy

4- am neddaloa; (xﬁéﬁéhQﬂﬁﬂkﬂcﬁ%ﬂ%ol%@nﬂhﬂlﬂﬁ hykr 34 9%OPFORIXY) 11d-), and treated
met hyl qui nol i ne- 3- car box&l ate ared as in Exanple 2a from

3-(3- amiﬁo%gaféyé%i@&@éh@ }ng%ﬁty(br(oﬁ@ﬁ’tfy @“thﬂpﬁé’f%wﬁ?‘cfﬁ dnaiiaeony bl e
T | B 1,9l e (2% v LH VR, { 400
50 S o AR o g NSRS A R

1 57- 29 fiidatha, Fmghed Mth cbld?Zb"ﬁb?GH(im m,ozzhﬁ)d drRd5Tdérsme@td it (mmﬁgmm@ = 4 0
?_Z ’261|(_D(§;aie4i"l}§' %ﬂé%é?né&kgrfdl%a?’l%)iél%iifsfdghf ("p‘“* & 69°2|_Diiiﬂ§6\/§{ %()%é\i?fg Dj’yﬁ)() F% @9 ’
(brs, 2B%);. 31\@14“]1‘9) (‘EM?HE)M Exanpl e 729kis {m 21 2.47-2.50 (m 1H), 2.75 (s, 31D, 4.11
3-(3-am no- anophenox N-cycl open di met hyl pr opanam de Prepared
as {Pn @(drrpf‘é }Z{QM?{’()% Nﬁléyc?g Briéfnﬁgll Bgﬁlyhﬁox?ilél@iﬂéﬁ etthl 1t §paidaniite 75
( Exanplye;~2§ 2 N916- {7 4orobenzoni {, i, ( 1H
il M S I e R N (8
2H), 1274- 1679.7( . 2H),, 1 B-08S (15, 2121 2)5,1-246 0@, (1), LE s, 3HOSL (6(d, 2119.0 1B, 19
(d, J =.8.0 He, 1H) . . .6.33 (d, J =. LAH T 8 111),
3 53 (&1§, 70%1_%3 6-—-:3)20 i—ifilﬁ—%,\fsg%@%j (-mg{? Pa)z%%é%ﬁe?zé (L 0B, st Sy,
N-cyclopent ¥iadniy 65:0X%7 2,08 fb-Bi(Bf MRy aRaR) denethWQhinoline-3-carboxylate

2011/ 123693PCT/ US2011/ 30802
15 To a solution of 2-amino-6-(cyclopentylmethoxyibenzonitrile (Tachdjian, C. et al. PCT

9 (s,

int. Appl. 2008, WO 20081542213 (21.63 g, 100.0 mmol) and cthyi acetoacetate (12.6 mi, 100.0
nunol} in anhydrous toluene (300 mL) was added SnCly (23.1 mb, 200.0 mmol} over a period of
25 minutes at room temperature under nitrogen. The stirred reaction mixture was then refluxed
for 5 h under nitrogen. After it was cooled down to room temperature, the reaction solution was

20 concentrated to remove most of the solvent under reduced pressure. The residue was re-dissolved
in EtOAc (3.5 L) and carcfully neutralized to pH § with agueous NaOH solution (6.0 N, ~130
mbL} at § °C. The resultant mixture was stirred at room temperature overnight. The precipitate
was {iltered off, and the organic layer was separated and washed with brine (400 mL), dried over
Nao80s and concentrated onder reduced pressure. The residue was purified by cohummn

25 chromatography on silica gel eluting with 30% EtOA¢ m hexanes to give the title compound as a
pale vellow solid (24.6 g, 75%). 'H NMR (400 MHz, DMSO-dy) 6 1.30-1.36 (m, 5H), 1.53-1.65
(m, 4H), [.81-1.86 (m, 2H), 2.42-2.45 ¢m, 1H), 2.54 (5, 3H),4.05 (4, J =72 Hz, 2H), 431 (g, I =
7.2 Hez, 2H), 6.89 (d, J = 7.6 Hz, 1H), 7.21-7.23 (m, 1H), 7.50 (1, J = 8.0 Hz, 1H), 8.08 (s, 2H).
MS 329 (ML)

340

Example 19: 4-amino-S-{cyclopentyloxy)-2-methylquinoline-3-carboxylic acid



Prepared as in Exanple 24a from hydroxypivalie acid and cycl opentyl am ne
as an orange oil (32%. 11-1 NIVIR (400 MHz, DVMSO-d6) (5 1.00 (s, 6H)
1.32-1. 4A0WOrep112123693L43-1.49 (m 2H), 1.57-1.65 (m 2H), PCTAB2L803(8m 2H),
3.34 (d, S=4.0 Hz, 2H), 3.98 (m 1H), 4.87 (t, = 4.0 Hz, 1H), 7.22 (d, J
= 4.0 Hz, 1H), M5 186 (MN. 5 Exanple 30: 4-Anfino-5-(cycl obar(

i met hoxy) - 2- met hyl qui nol i ne- 3-earboxylic acid M@ N HO2C NH 9 O Prepared as
in Exanple | from et hyl

4- am no- 5- (eyel obut yl net hoxy) - 2- st hwW.guinol i ne3- car boxyl at e (Exanpl e 30a)

as a white powder (51% . 1H NWR (40 DMSO-d6) c5 1.84- 10 1. 99 (m
414), 2.10-2.15 (m 2H), 2. 77 (Ko F (n1 1FD 4.23 (d, J = 8.0 Hz,
2H), 7.05 (d, J = 8.0 Hz, 7 29 &h% tH), 7.68 (t, J =8.0
Hz, 1H), 8.71 (brs" 1H), 12 23 (brs, \®81 (brs" 1H). MS 287 (MH)
Exanpl e 30a: et hyl

4-am no- 5- (gyel ohut y| net hoxy y| qui noli ne- rboxyl ate Prepared as
RS ¢ S R el M St R S A A o
15C. etca@bxyiaqhim;ﬁ@p@a) ezQiO&r m\ﬁ@c 2&@8@@54@251) \Mﬂ (@@dﬂyﬂnﬁmﬁwﬁm@%e as
an or ange SO

= 8.0 Hz,

3H), 1880 9&#*(%?7 iff)im vk g32%3 (m, "’%111)92 %%@fﬂ( sth. 316(71<)< 3). 8857 1H)
4 1 m A z, gy = z 9 7. 9] HZ

§ (¢ §H)‘(6d soqjé"f Q'JJ)H ‘h%_g@ﬂgld s%ﬁ "Ei) 3'307 (rf% 1(%14§§ o 05\% 1
NB 315(&&%) 20Exanp|e31 4 am no- 5- 2-
cyclo erltanccarb anld .me 2 car boxylic
S o PN PsanbR PR AP gy R LRI S M i Bl Pnate carboxy
4-am :’IO 5 (Erc(t)ﬁﬁé@b@@@mk@ﬂﬂ@l@a?{aﬁﬁXﬁgkdﬁ)}%% {C‘Ifciopum ony)brvlrizm%tfic {Tachdjian, C.
met hyl pr opox ui nol i ne- 3- ear ho e as.an
of f - \ym?ﬁe @p%?{m (fﬁg’%agﬂgq %ﬁﬂ%iaé%aﬂwf%d C@%fﬂs%@ae?m opicgs a(‘-‘/gﬁ‘)%f%‘%?@?@s- 1.51
(mio(Hhgs 31 69ad69 (rn, 2-17f), 2.58 (m

Example 2§: 4-amino-2,3-butylene-6-methylthiene{2,3-bipyridine-5-carboxylic acid

Me |N\ S
/
HO,C™ N
NH,

Prepared as mwm Example 1 from ethyl 4-amino-2,3-butylene-6-methylthieno[2,3-
15 blpyridine-5-carboxylate (Example 20a) as a solid. "H NMR (400 MHz, DMSO-ds) 5 1.78-1.79
(m, 4H), 2.53 (s, 3H), 2.71-2.72 (m, 2H), 2.94-2.96 (m, 2H)}, 6.86 (s, 2H). MS 263 (MH").
Example 20a; ethyl 4-amino-2,3-butylene-6-methylthienof2,3-bipyridine-5-carboxylate
Prepared as in Example 2a from 2-amino-4,5,6,7-tetrahydrobenzo{blthiophene-3-
carbonitrile (Tachdjian, C. et al. PCT fnr. Appl 2008, WO 2008154221 and ethyl 3-
20 oxobutanoate as a yellow solid. MS 291 (MH ).

Example 21: 4-amino-5-(3,3-dimethylbutyl)-2-methylguinoline-3-carboxylic acid
Me N
|
AN

HO,C
NH,
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WD 2011/ 123693PCT/ US2011/ 030802 1H), 2.78 (in, 3H), 4.37 (s, 2H), 7.04 (m
1H, 7.29 (d, S=8.0 Hz, IH, 7.68 (m 1H), 7.80 (s, IH, 8.84 (brs, IH,
12.42 (brwo 20Hy123¢b2. 73 (brs, 1H). M5 386 (IVH). Exaoplus2@ia3soset hyl

4- am no- 5- (2- (cycl opent aneear boxam do) - 2- net hyl pr opoxy) - 2-

met hyl qui nol i ne- 3- carboxyl ate 5Prepared as in Exanple 24a from et hyl

4- am no- 5- (2- am no- 2- net hyl pr opoxy) - 2- net hyl - qui nol i ne- 3- car boxyl at e
(Exanpl e 24b) and cycl opentane carboxylic acid as a yellow solid (33% 1fl

NVR (400 M"?‘w %% Q@L\;:mgf‘ i E@m‘]cth 1% th'éﬁ (3]31&111&11;1%%1&\(1?2 n@:‘l‘fﬁvh l;]il‘i(ﬂglul 53
(in, 611), 1.64- 58 (m 111). > (s, 235 (s 211),

4.35 (ﬁrpaﬂ@x&lﬁ& i@‘i@iﬁpi@rﬁid‘&&ﬂ)a wizztezw(dd%% }BNM&WOOMMZ BI‘VB@ (im? a93gs, 7, 66

(s, EX -

4- Ami I_%H% 1( %’% gx %qujipgll = %B;’OEQYFIJE A6 }ﬁl‘—lz7'f)7c)
Pr epar el sasgnmizEx;anu@ & jf:rxam—lei ny‘l 12.78 (s, 13‘; MS "8 (MH", )
4- am no- 5-(e\ye| oheptyl oxy) i noline-3- ea box late (Ex | e 32a
as a |ight yéi 2L 63%@ 54 %Nﬁ)ﬁ”‘(‘x}ﬁ?@ P RVEEIHET T bOABEE. 65 (in,

8H), 1.83- 1?5\ m(;ﬂ’as 2H) er%i&él'”g 8 (mim%lﬂélg de?&iﬁﬁbtita%]eﬂ)@mﬁlj 8@? {ampid 1),
7.03 (d, J = 111), (d

1y, 8l %ﬁiﬂ@b‘ﬁs smom)wmm c@wbm’ohqm%s :@WR(( MHA D;» swsmzs@(m
Exanpl ;32a3- gthyh 5 —7

4- am no- § (ey§1§oyhe8t}§/‘1 S§< léz et |(]m Hu} forithe B khr boxgglnat%}}ﬁ 2efgp%lql’ &d a5 in
Exanpl éiz22aH§, r70m (-2 71(!)96 “(‘idycl!ﬁhe‘fpléyT GX g oz BI8 1 1si (M1 0 Exanpl e 32b) 20and

et hyl 3-o0xo0 uta eas a IIow olid. (7299 . 1H MAR (400 M-z,
Dl\/gé d6) 6 L nlé ------------ Ao hngr??r}go‘ehﬂlmiﬁgnfﬂé@g“@n 8H), 1.78-1.87 (m 2H),
g gg (2d10J( ;'ZQ »ugﬁgnmog av'@%)ﬁrﬁno Bk . 3&?114%3&1;’1511? E%H)Z:ﬂ&naill‘%k gfg";%zntpﬁ ZQ 600 mJgH) i’
1H), 831& plmogb (ugid)l() qvgdg431q<>w;,) 1E>§‘5§P¢\|L§ G (1:1, 20 mL) was stirred unda an

2- am n%‘i’r@os g&gliﬁ?r} p‘&x %X;[&) B&p%pmo &tﬁlﬁ “6 atire O‘vfl?iﬂ @\@r %6% W ciE‘ J g\zb
1

fromee %etanof and2amn06 enzonitrile as yelowo 1%
NVR ( - 4&@1iwhlzt,ht: DVBE®: d6) uib.&diﬁmﬂgd?dnd }mmghed{@H)meindﬁ&#élpbg&n(srhm%H) c;iu‘i'mg561ﬂ(| n

715 (PP Jﬂﬁfiﬂﬂ@ﬁﬁ%ﬂ” s £ S o568 ﬁfé*rﬁ%‘égo%b%%oz
(400 MHz, DMSO-dg) 6 0.92 (5, 9H), 1.36-1.40 (m, 2H), 2.52-2.56 {m, 2H}, 5.88 (s, 2H)}, 6.45
(d,J= 7.6 Hz, 11}, 6.57(d,J=7.6 Hz, 1}), 7.15 (t, J = 8.0 Hz, 1H). MS 203 (M.
Example 21¢; 2-amino~-6-(3,3-dimethylbut-T-ynyhbenzonitrile
To a solution of 2-amino-6-bromobenzonitrile (1.97 ¢, 10.0 mmol), 3,3-dimethylbut-1-

20 yne (246 g, 30 mmol), KoCO; (2.76 g, 20.0 mmol), and Cul (191 mg, 0.1 mmel) in DME/HO
{4:1, 50 mL) was added Pd{PPh;)s (1.16 g, 0.1 mmol) at room temperature under nitrogen. The
reaction mixture was refluxed under nitrogen overnight. After it was cooled down to room
temperature, the reaction was guenched with brine, extracted with EtOAc. The organic layer was

washed with brine, dried over Na;SOs, and concentrated. The residue was purified by

bJ
5

chromatography on silica gel eluting with 20% EtOAc in hexanes to give the title compound as a
light brown oil (1.84 g, 93%). 'H NMR (400 MHz, DMSO-ds) 6 1.27 (s, 9H), 6.10 (s, 2H), 6.59
(d,J=72Hz 1H),6.71 {(d,J=8.0 Hz, 1H), 7.18-7.22 (m, [H). MS 199 (MH"},

Example 22: 4-amine-5-2-ethyibutoxy)-2-methylguineline-3-carboxylic acid
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Exanpl e 33: 4- Am no-2-ne yl-5-(3-pftenoxypropoxy)quirmine-3-carboxylic
acid NH2 00 Prepared as in Exanple 1 from ethyl

4- ai ni no-worretimeices- ( 3- phenoxypr opoxy) qui nol i ne- 5 3- carboshatm3qgeExanpl e
33a) as a yellow solid (90%. 111 NWR (400 MHz, DMSO-d6) 6 2.35 (m 2H),
2.77 (s, 314), 4.19 (t, J= 4.0 Hz, 211), 4.42 (t, J = 4.0 flz, 211),
6.91-6.96 (m 311), 7.09 (d, J 8.0 Hz, 111), 7.26-7.30 (m 3H), 7.70 (t, J=
8.0 Hz, H), 8.96 (brs, H, 12. 24 (brs Hy, 12.75 (brs, . M5 353 (Mr).

Exarrpl e 33a: ethyl N
4- am no- 2- net hyl - 5- ( 3- phenoxypr opo Y) ol i ne- 3- car boxyl ate 10 Prepared as
in Exanple 2a from 2- amnoG(@D@; YO y) benzonitrile (Exanple 33b)

and et hyl 3- oxobutanoate as a yeIIo |_§ id|(479%9. /El NWR (400 - MHz,

DVB0-4) 6 1.33 (t, J = 8.0 Hz, 3171), *2. 21-1), 2.57 (s, 311), 4.19
(6t 91\]6_9[71 ?E]%zlf%%ds% 2}%{1@@{ (ECIf:roaQ f.’_?'h}g »’Q%lh%o ‘ﬁ(zwal &kbt%gxﬁt?z mxlih‘,{lj?mr@h'f'@m- (Zf 1),
2H) . MEgewyigivHExaonls EBlahpt ¢ ‘«3@15‘ %liu fishe- 8Lp3- iﬁﬁéﬁbxypr%p%&% tf’é)ﬁz%fﬁft rile

Pr epar l;e 0 phenox I
2-am ngﬁ’ég“? dﬁ’(}? gégggonlff{?t%ha? 45 : Lgl W"ME}F %43 % 1 imilc\bWRg 48}6) (d
DVEA6)/ =58 2iz]1 AH{ M 9Ly = UHI0HA, 326'”)((m 7413751,;,,115 B8Y (1s/ - 2&}12)@11}3 528 e(»

y J =
8. f) Hz, 135%% ‘B%é%gﬁég’&*%’f%%:ﬁé?k@q 1) 6 89-6-94 (m 5H), 7.16 (t, J = 8.0

3- hydr oxybenz@ybpiperdidi B=thride- i)(ﬂf%t}ﬁmﬁﬁ))ﬁ?—"’ffﬁéih\)'llgnm@mlemédiﬁ@wﬁﬁé?ar box ic
acid Prepared as in Exanple 1 from et

4- am no- 5- 4fit‘(pgwﬁyi§ r%ﬂib@ﬁ%oﬁ ]”rmnp%,aiplmorﬁ_ QL_eth\lbumw}}{\mmmm le (Example 22b)

25y|) . nokipes £RoxXy lr9434a) - r.ange
@%@g%ﬁz B RS BRI oI @IUHOXVREEGOFKRIRNS362),) 25090 98002

211§) 21226411, 112 (LH); %Elmﬂ(éﬁrggHﬁ (n8 A0, K.m—$~;732!11115)§3 23465 ﬁbr%}& kHy = 4. 17

0, P18 ub B e PO Uy S BT Y g

7.29 (6,8 Hz318, Q0Hmes, i), MB.B9 (¢1iH1J = 8.0 Hz, lH) 8.74 (brs" 1H) 9.75

(s, 1H), 12.25 (brs, 1H) 1171 (brs, 1H. M5 436 (IVHTh) .
Example 22b: 2-amino-6-(2-ethylbutoxy)bénzonitrile

To a solution of Z-ethylbutan-1-of (1.02 g, 106.0 mmol} in dry THF (60 mL) was carefully

i
o

added NaH (60% in mincral oil, 480 mg, 12.0 mmol) in small portions at § °C under nitrogen.
The reaction mixture was stirred at ¢ °C under nitrogen for 2 hrs. To this solution was added 2-
amino-6-fluorobenzonitrile (1.36 g, 10.0 wmmol), and the reaction solution was stirred at § °C —
RT for 2 hrs, and then at 65 °C overnight under nitrogen. The reaction was cooled down to room
temperature then guenched with brine, and extracted with EtOAc (3X). The combined organic
20 layers were washed with brine, dried over Na SO Filtered and evaporated under reduced
pressure. The residue was purified by chromatography on silica gel {chuent: 20% EtOAc in
hexanes) to give the title compound as colorless oil (1.29 g, 59%). '"H NMR (400 MHz, CDCh) &
0.93 {t, J= 8 Hz, 6H), 1.55-1.43 (m, 4H), 1.73- 1.65 (m, 1H), 3.90 (d, J = 4 Hz, 2H)}, 4.10 (brs,
2H), 6.25(d, J=8 Hz, 1H), 6.34(d, /=8 Hz, 1H)}, 7.20 {t. /= § Hz, 1H).

[\
(¥

Example 23: 4-amino-5-(heptan-d-viexy)-2-methylguineline-3-carboxylic acid
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Exanpl e 34a: ethyl 4-am no-54(1-(3-hydroxybenzoyDpi peri di n-4-yenet hoxy) - 2-
nmet hyl qui nol i ne- 3- car boxyl ate 5Prepared as in Exanple 2a from

2- am no- 6802 (132Bspdr oxybenzoyl ) pi peri di n-4- yOr net hoxy) lpemarmsoiti n3dse2
(Exanmpl e 34b) and et hyl 3-oxobutanocate as a yellow solid (49%. NWVR (400
MHz, DMb046) 5 1.24 (m 211), 1.31 (t, J = 4.0 Hz, 311), 1.77-1.89 (m 2H)
2.22 (brs, 1H, 2.55 (s, 3H), 2.79 (brs, 1H, 3.04 (ins, 111), 3.64 (hrs.
111), 4.10 (in, 2H), 4.32 (g, S = 8,0 Hz, 211), 4.49 (brs, 1H), 6.71-6.82
(in, 311), 6,93 (d, .1= 8.0 Hz, Mtk rq? 9-7.25 (in, 211), 7.52 10(t, S =

8.0 Hz, 1H), 8.06 (hrs. 211), 9 64 (s | . M5 464 (MT"). Exanple 34b:
2-am no- 64(1-( 3- hydroxybenzoyh%p j 4- yOret hoxy) benzonitrile
Prepared as in Exanple 24a from?

2- am no- 6- ( pi peri di n- 4- yInethoxy)benz&nl (Exanpl e 34c) and

3- hydr oxybenzoi c acid as an orange gl ass 6 . NMR (400 MHz, DWVSO d6) 5
1.29 (in, 211), 1.66-1.92 (in, 211), 2.06 (in, 1H, 2.80 (brs, 111), 3.05
(brs, 114) Pg:p62d 15 (ihtsamplel) frog gmvi(%wmw‘» -GheptapiA-y 1204 2 gty Brufdeting-31 H) |

o 72- 6 o e et Sy 5340 filfroga) 1SRGl Tyts el Ba g

Ex?nplézﬁﬁffﬂz anﬁndﬁﬁﬁ(gﬂperRﬂnmﬂ4ﬁy¢mper%qumnem2®mrmr@ﬂGED,707310:a
solutign of ter utyl o ot o am . R

44( 3- At fé‘@y%%gﬁﬁéﬁo&?/ Yrretthly pAt pled Fdi-hEe) LEat 56557t B VSHTPYE Bad, 1.33
g, 4.0 nmol }_"_x_!g__rﬂg}_@____@ﬁ‘c&ﬂ(@Q—a%;)m-‘%‘@ﬁqﬁcggl@@k‘g&Q@%@%lé{ﬁ&kﬂ%@& HBogokution 20
(12 N, 6.6 nl) at The reaction m'xture was stirred at room

t enper at ur e Prweicdic ﬁg fit anfh@a%IfVéimmwa@ -Péhejadt-tvdeberaadiicksd Epriesls iBe) t o

give thg, Evz?q%t £ o%o%ﬁa%ﬁd (;(}g?%dﬁﬁ &1 %K?% N —tlrngm ‘F’%@(? Gl SnRth @65@59{% and

used di‘rectt 1 hout pu i'cation.
Exanpl € 344 H/Z deni butyl/ = 7.2 Hz 3H), 1.47-1.33 {m, 4H}, 1.77-1.59 (m, 4H), 2.54 (s, 3H)

A AT PRI L) RUPRLALOE: XA W B 0 LERR o0 28

2- ani nQif: Mw@rpb@@zwplnmlg B @%s, an). Qm awhitgr'sol id (37% . | H NVR (400 MHz,
DVSO-d6) 5 1.15-1.21 @_@140 9H), 1.74 (m 2H), 1.99 (hrs. 1H),
34

2. 74 (brs MM/(@W PR, owben/@ngée(m 2H), 5.99 (s, 2H), 6.21
(d, J =8.0 F1) L e H) .
MB 232 (MW Etéf? reb % ‘*M‘%%’i %é‘é’%%é@ﬁ‘ éé‘%%“f ‘(EQ“*’%F@“%%&‘@Z&" 4
4- Anlnaﬁﬁwﬁéhébuww iﬁﬁﬁéRHéﬂﬁ\ﬂngQWQ%h@ﬁﬁm(2,MEfﬁWMQUﬁﬁoﬂﬁﬁéﬂB (ngeiiboxyl i c
ACLE 5 05 (. br. 1H1), 433-4.27 (m, 111), 6.26 (d, J = 8.0 Hz, 111}, 6.35 (d, J = 8.0 Hz, 1), 7.20 (1, J =

8.0 Hz, 1H).

Example 24: 4-amine-5-(2-(isonicotinamids)-2-methyipropoxy)-Z-methylguineline-3-
carboxylic acid

Me N

’d

HO,C

:;}; :; 0
NH, o\;><N N
Ho |l |
20 P

Prepared as in Example | from cthyl 4-amino-5-(2-(isonicotinamido)-2-methylpropoxy)-
2-methylguinoline-3-carboxylate (Example 24a) as a white solid (67%). M.p.: 195-198 °C. 'H
NMR (400 MHz, DMSO-ds) & 151 (s, 6H), 2.75 (s, 3H), 4.48 (s, 2H}), 7.07 (d, J =8 Hz, 1H),
7304d, J=8Hz, IH}, 7.67(, J=8 Hez, 1H), 7.70 (dd, /=1, 8§ Hz, 2H), 850 (s, 1H), 867 (dd, J

25 =1, 8 Hz, 2H), 8.76 (brs, 1), 12,19 (brs, 11, 12.85 (brs, 11, M8 395 (M),
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Prepared as in Exanple 1 ethyl 4-am no-5-((
1- butyrylpiperidin-4-yl)nethoxy)-2- 5 nethyl qui noline-3-earboxyl ate
(Exanpl e 862p1iar3@3white solid (61%. 1111 -NWVR (400 VHeCTDSBO106080D. 87 (t,
J =80 Hz, 3H), 1.05-L.22 (m 2H), 1.50 (m 2H), 1.80 (m 2H), 2.24-2.31
(m 3H), 2.65 (s, 3H), 3.02 (2H), 3.88-3.92 (m 1H), 4.11 (m 2H), 4.44 (m
1H, 7.05 (m 1H, 7.26 (d, J =8.0 Hz, 1H), 7.69 (m 1H), 8.76 (brs, 1H),
12.33 (brs, 111), 12.65 (brs, I H. M5 386 (MH). 10Exanple 35a: ethyl
4-am no- 5(( xhy %ryllap'd?i%ri' ALpsdey. Eﬂ&%ﬂ%&éﬁm%o L el 1ﬁ%{ 5581) '2”1%&%’\/14,111111&
car boxyl at e repared as In anple 24a from et
4- ant i hige-2-argtohylics- (pi peridin-4-ylmet hoxy) qui nol i ne 3-carboxyl ate
ggﬁame)![ ﬁy?Stﬂ gn olgtlfgry "de ct%v 1-Zind-Y Q!n%\i% /,nmf‘tg%pl%bxya ~§1%:'ély'&}'1\.{%gozihen§2(anpl €
4- ami n@axza@msambyhxﬁmﬁ@pp@ry @z 45 yﬁnﬁm imky)muf ARt b w3 aaddoxyiati@iclaid
Pre ared as i 2a f

- af Hore- ‘Qwﬁsﬁ"ﬁewi@m K%F Wﬁ ?@6@&1% [ hendat hity it w2 ERpIY- 38t) and
et hyl %ﬁl@‘?f}QQH;‘n@r{@ﬁi %E,aﬁ i@'}mﬁ{\ R0 €080 Ldith of AR Whumde Bl i MR @4{@91&%1»?1%@5 d6) 6
1. 29- (m 51-1) (in, 211), 2.07 (brs, Ill), 2.53 (s, 311),
2. 55 zrﬁgnggm\pgg]q}u 'E“g @61113, tb@m(ammmmgurﬁ &a@@ar{@nu(gt fimgi@grqqz!m(mq)’s\uw 3 (q, J

8. 10 gz 6@\@2{% "W H&i%aggigxgth%v e mj){g }]\)Jé)%ﬁi}(vlm@ﬂm é\O‘@( aT&[ %E%OQZE w% }\l% ad Rk (t,

- am No-2the¥ia ndyukie nexyl) mndy,kyrmtqabmhtdlm%aﬂ%i@aﬁ“b@xmhamai oTganic i@y@pawead as
nple 22h from 1- hdro ynet h erldlne and 2-
1 dBr o Besg P teU g a%ﬁfaﬁéﬁf ?&1‘“% g%mg g &“?W* A0 wndim‘»a@) 6
1 20- 1424 (0} @Egil“ﬁq Vv;l{h ﬁ@“@-k’f?@gﬁf Eﬂ"duiz}%gf}mﬁ tHan980 (gbfﬁsihf, 3—1‘39: codpShd( 4 a yéii‘?ﬁ\&g 0
Hz, 211), 3.99-4 (m H) 7 (8, 210, 9 (s, 211), 621 1= 8.0
Hz, 113yid 6.88 € ) Jl ENEIR 409 MIJ@H) MBOLd) 6t /—9 <1J84diﬂz31 18:3) (s, 7l 529-‘374 40

(in, 517 6 ( 3 d - de

4- ami n% ?(cyclg S MQZ 252 ﬂRll §U| ﬁ%ﬁ%e i-ii%‘jear bo%lilﬂe) amdiiV\D L8t

2011/ 12869301/ USZGL&LAEI&(I&@FZ dd J=2,4 Hz, Ti9), &.19db, i DoR 3 0fs, étihyd.67 (dd, .J = 2,

4-am ng-5- (cycl.ohexyl oxy) - 2- met hyI qui noI i ne- 3-car boxyl ate (Exanple 36a, 110
g, %31 Sg'g?’?’réwcﬁiﬁugt é—ﬁ?%SO m.) was added a solution of NaOH (33.5 g, 0.837
ol ) in wat gkarhR00 D) adhyr oomuhREPenatkine-2-khBy HeRekl ONmdiX iR IMas- t hen
refluxed 5 overnight. The reaction solution was cooled dow to O C and

car eful‘f‘r)b“ﬁéﬁfﬁral | zed with 4N HOto pH 7. The resultant solution was

concent r at ed rﬁﬁygﬁﬂ% ?‘%ﬁ#{ﬁ%/\t’iq {ﬁeﬂﬁég ﬁﬁs S;E?xfe SR8 %9518%?{41) at

preC|p|tate s coI ect tration
65 'C aindl‘tamwt(édaivwkmabmdﬁah‘ddﬁ chérproalic (5a g}?iif‘vmbrc@n wizd‘ﬁ‘ﬁé" ohir SdEl was

reqpve I | C d e filtr. GO at The
pr g@l pld %{%ﬁ%@&?&%?@ ?%y&fij It 1zﬁipon“u.'ﬂ g#r : 52t(sf ‘h e Qr \ENa | and
dried wivdgs, “’\h@pﬁl&msﬁt’ wiizQHpven nd,oht 4 Ho, dii)ge.zs-t)fqajtigﬂe, HQU@Q&(&QS,&S{

white solid 100g. 99% . MI.: 220.0-221.5 C. 111 NMVR (400 Mz, DIV SO d6)
(5 1. 288 78 Wi )8H) . 2. 00-2.04 (n, 211), 2.75 (s, 3H), 4.69-4.71 (m 1H),

7.10-7.12 xample 2 in i 2-fncth -y ambebd (1, J =
T R e e i il M LT S

(Found) f or Tel %7@1&2@»1!@2632 m@no@7f29ra@m@67mmhv)@mpm)Benzm%nelv (B1ppic RiHd,3038%

(9,40%,. .

4- gf}n nd— (98(5(?;1 1glxj‘y o%/(?t(gklnetuﬁmr\’ Wik n)bdfili%%a U“a‘u&‘box% R mmol) mﬁmﬁfd@l ution
of et hypknBd Qthhkbxasqmﬁbiaim 2919 cgpofut2301.0m, ) | 7o nmarnhy sir fmm tfm;mm( 208 nL)
was added to a solution of 2-am no-6- ohexyt oxy) benzoni tr|I

36b, 4&castigR WEs sHEe % P O ERAYEF O Y ¢ %ﬁ%ﬁéﬁ%& %’%y %1 BN PaRic %@ﬁ in a
3L rouadcoamat@mm askcBUtINgd AL @X )0t he Ratiinat koMb eRpeLatuied Bac 4

(53.9 nL, 0.461 nol) was added sl owy over a period of
brine and dricd over MgSOs. After filtration, the solvent was evaporated and the crude oil was

30 puorified by chromatography on silica gel {cluent: 0-60% EtOAc i hexane) to give the title
compound as vellow oil (44.8 g, 89%). 'H NMR (400 Mz, DMSO-dy) § 1.30 (s, 610), 4.02 (s,
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20 approximately | h. The oil bath tenperature was then raised to 110 'C
and the reaction mxture was stirred at that tenperature for 2.5 h. it was
t hen coolwo2dovn3¢ee 5 C, still under nitrogen, and the trorase@iwasorecant ed
away fromthe imm scible viscous oil at the bottomof the flask. The
viscous oil was further concentrated under vacuumat 60 C, re-dissolved in
boiling ethyl acetate (1 L), and transferred to a 4 liter Erlenneyer flask.
The solution was diluted with nore EtOAc (1.5 L), cooled down to -15 'C.,
and neygyal 6zgd> twhﬁgwél%i(@iﬁ\'(d 5Q0g mez 1N, Qr@é”JCU|SaX%er\"@§i)9ﬁPﬁ(ta} ed,
and the aqueous erru sion was extracted once nore wth ethyl ‘acétate. The

i nsol ubl%d tizntigal £8-AMirie:, fdmt‘ébeéﬁbliﬁ}romthe aqueous | ayer, then both the
salts and agueaus 31:|I,1€rima1tne\_ % _mm shed, once m)a% B %@@et hyl acetate. The
conbi ned or gam%“l‘ery*e‘" aried over” PIRB 2011 123663PCT/ US2011/ 030802
IngO4 concepty adigdhn @ﬁmdp@sﬁeﬁhmﬁ;ﬁu@m Boblldcg, col timuiuai mghyQleuk oFF60%
eth acetate in hexanes, The product was purlfl d by recrystal Ilzatlon
fro Eﬁb& T H Vg v@»?‘%ﬁ“t(éme ééﬁiﬁ&%jnéﬁaéﬂ ol i BIFE(B4. S g5y |

| HNVR (40! M"?hﬁ INBR: A8 6rdi 483, é(ﬁr’rmﬁu"gwangi ﬁ’h?(% s,(]{cmd %Hb@mluﬁ&a!ﬁﬂﬁ* 'i‘()m
2111), 1. 1.63 (m 3H), 1.67-1.71 é : 3 (m S,
3H), 54r\ggur43(gg@qteb§}ﬁﬁtgiomzwbzﬂ) ed mgmu( OCH@;amﬁmggo gngwhqi@pn \@as;ﬂd?k@ Hz,

LD 3 Tl 208 S DAL P il rf g

To a saliut iTba r@i ii@y ﬁil‘ﬂhﬁx\ﬁﬁmﬂhmﬁ IGked ov &ni@ﬂ%ﬂ. YTy )m?rcfgc,an Fghd rroatsiol Hisx (b0 0

. ) Was ad 7.6 0%| oi | 191 nol
poﬁ%. orfes &p 6“9 gpe %rﬁfa%w %‘mfe%e %rﬁréleiﬁﬁ Qe ‘TB‘ *gﬁ)%\t?}?ﬁrﬁdﬂgaw 8%
t enper akite.d O Ll andwasol UtHieQR Bned- AMROROad hior ghanrzonid kdde akeP. 0 g,
0.15 nol) in anhydrous THE (150 nit) was added drop-w se at room
t enper aveir¥eSFhdil #e*éﬁe{!ctnfioﬁmrﬁn%@?aé e Tiasr e atistra vay Bfifipd versinyheraphep
cool ed r.00. _ f. T, p y
oressur oo OO EERED T4t %@E‘*’m”@%fd%d&%%%%?E%%@‘é??s%‘z%ﬁ%eé@ﬁﬁ*%ﬁ% xture
foI | owgd%hy' FENOFR (B0 imD)‘v’,l‘%mzv’e; D Gans, ob :agleo {(wasi)séparateld, aad (s, 2i),

LS S LG BATey 0 Sy

chr omat ography on silica gel eluting with 25-30% Et 0OAc in hexanes to give
2-anti no- 6- q\ﬁ;lohexylox)benzonltrlle asallg yellow oil (17.9 g, 56%,
|1 NVR¥20W depeipgys- Q/ 25 3hygpoyy beneapige)-Sypyet ‘ZI.EP%WPB%"“EWVEQWWMQ 62- 1. 69
(m 21 95 (in, 4H), 4.31-4,36 (m 311), 6.23-6,27 (m 211), 7.18
(d, J Jc%"ml‘”zga&ﬂ H. M5 329 (MT.). 20Exanple 36b:

2- am no- 6 (cycl ohexyl oxy) benz Alternative Methode a): To a
sol ution of 2-(cycl ohexyl ox enzgnitrile (Exanple 36¢, 50.0 g,

0.20 nol) in THF/ Ac0114 (1: by rre 50 tril) was added iron powder
(34.0 g, 0.61 nol) in one portion at erature under nitrogen. The
reaction m xture was refluxed for 40 m'n unde nitrogen and cool ed dovvn to
rogm tenperature .and. E 0 t f or med
w0t i o eGP IR WaSHEH (RO e g e P ey s 2 apahdi eq
and M@F@ﬁxﬁ}@%&ﬁﬁ@ﬁi@xn&“ﬁdﬁ \@ﬁt ﬁfe ((E:ifﬂ%pEBQ@ajﬂ’dsla)whiﬁ:%ﬁ@kksﬁ%\bam}( 1901 2 X
300 m.) § . e (300 rtil), dried over
Na2SO4 ‘?1 |i% 5?»&8 (ﬁ}@d‘”ﬁéVaBM‘éf e’d ?uhéj% F%iét ebli p%%ééiﬁr s A ordsiitide” det

puri fied by, ehromed Qaraphy oo i-l ¢ 62 g 7ebhwlings vt 25% H 0AG 1R 1),

1-t exanes to gi ve 2-am no- 6- (cycl ohexyl oxy) benzonitrile as a pal e '30yel | ow
oi | (45.08 (g, 1104844 (whildh, $6% {sdilfi},éd. 13 trer (16t b2 2 rovébniihil taMidoom

by o o b S Bl AR T A A R i R LS A RD S
Pd/ C (2uBdlig)3vedotyiemw added under nitrogen, foI | oned successwely by 2-
(cycl ohexyl gxy) - 6-ni t robenz mtn%e (Exarrp e 36¢c, 43.2 0.175_nol
anhydrous miRafiol 2 38 G acdt i Co8cl ¢ 8D’ Awﬁinff)'ﬂ&%ﬁ‘ilewxabi%a% a

dr oppi REinbUANSlEeRfa: mh@en@csm L @M R -SRI @bltioarsn@t‘yeu&xé%r&lg 7501@(1 790
not) in anhydrous net hanol (498thernoneter,” nitrogen inlét and nltrogﬁen

out | et (4rk AMEHEW M I%heh ot el ét. o1 bitlzoH T 78 8wad Bdd8d (af Hh.ob
tenperature, then the reaction was slowy heated to a maxi num of 42 C. The
m xture was nonitored carefully until initiation of the reaction was
observed (an evolution of gas occurrediwith roughly a 10C exot herin).
initiation of the reaction often took up to 40 m nutes




10 before starting. The remai ning of the ammoni um formate sol ution was then
added at a rate which nmaintained an internal reaction tenperature of 40 "C
to 48 C. wbteri/mb@3addi ti on was conplete, the reacti on rCItUSe@ 1005t rred
for another 10 mnutes at 45 'C, then cooled down to roomtenperature. The
Pd/ C was filtered out using a Teflon filter, and the sol vent was
evaporated. lce water (1 -1,) was added to the residue, then the water was
decant ed and di scarded. 15 The residue was dissolved in diethyl ether,
washed i 1 b swat efiy, & hens sahup at echsseg um bsan bonat g, sehubhon, st Aenudr i ed
W th nagne5|un1sulfate and concentrated The product was then purified on
si | i ca7dél{t.usi hyzi dbe7 ab s BOM. to(sgiNe St5hés, pHodEt438$Mal yel | ow oi | (31.5 g,
83% . Exanple 36c¢: 2-(cycl ohexyl oxy)-6-nitrobenzonitrile To a sol ution of
cycl ohexanol (46.8 grans, 0.467 nol) in anhydrous Tiff (1 L) was 20 added
sodi umghyeipic e2€:2Q$B4gmans-5-Q-(oA8cimb}catbedthidGpuatay)-Diskdtbgqbinokhe 3-
reaction m xture was allowed to warmslowy to room tenperature and stir
for”ansBHERYHE 3ot . 1t was then cooled down to -55 'V and
2,6-dinitrobenzonitrile (78.4 wge nol ) was added. The reaction was
stlrred at room tenperature over LQ t hen cool ed down to -20 C, and
citric acid (23.4 grans, 0.12®; s Med@ed. The m xture was then poured
into ice water (5 1_,) which cont aVthed_eif £ 5 acid (7.8 g, 0.041 nol),
stirred for 15 mnutes, and the precipitatied pduct was col | ected by
filtration. The crude product was recrystallized fromisopropanol (750 ni,
heat ed to b@idphng, ad heﬁ'@ﬁ@ﬂi@d diown (FRetRyICA)amifd-bi(RYed] oh‘vﬂﬁ&hﬁd }Wciﬁ‘hdo}

i sopropanol (300 then Jdried to give 8

di ssol @8&0’% rERD SR G Frare OrEYer éﬁ)\i‘%ﬁaﬁrw&tﬂi‘@ow}é aﬁ hl% ]\p‘\iﬁgfr@%
?Lumwgaf(a ge) mm%bs g\w/léti eaﬁg?az@ymdar?%aamp@h? y&d- h%w@okmﬂ z§za32 85 m(a 1183. H)Z%
1 99 (m. f@rﬂ) i, 783 @mf %Az, ViR g.1Cddd, == 2, 96 | @ ®11H2H411H)H (7, B4 .59 % (-

4- an1ngggg?%'iﬁ ‘| 'she gﬁe?%%%%xgg fgﬁ thyﬁp 15%19f(d,i %4@1 1), MS

qU|noILﬂe€@£ﬁarboxyllc acid Me HO2C Prepared as in Exanple 1 from
et hyl 4-am no- 5 2- cycloh ncear box
et hyl pr opokyRiat T e O By P At eSOy o2 e

Eoggeaqggﬁ%av %g%§ww§&igo(NmtllE?BCEdgé -y 22 221(5F021i)337(81 ?ED J
in , m , S
= 854 Hz, | Byermedoas ep EBxampg, @4=Hzfmn1H)‘Q éﬂ}/k@ qRing-S={2guuneropoRy ¥ ¥-mhviag (s,
111). .6 QDL 6, 3% cxane : 280,
$10); NEI8-Cp ABRIEEL 2000 SR Weioperanephonc s s prown 308 (0
i ne-3 G&%l@b@(@maﬁe Prepared as in Exarrpl e 2a from

N-(1-(3-am 0-2-Q..8 Qphen %%r ro exanecar.boxam de
(Exanpi e 37 R AR SRR A T e v e
428 ( MHt) . Phipxaanpk Qﬁﬁiaﬁip(ﬁl% fbm (S)-benzyl (1-(3-amino-2- wanophcnoxv}plopam- 2-yi)-
nnQ- 2- cyanophenoxy) - 2- nethylpropan 2-yecycl| ohexanc- “car box
20 carbamate (Example 26¢) and tthyl 3-oxobutantate as brown solid. MS 304 (MH ).
Example 26¢; (S-benzyl (1-(3-amino-2-cyvanophenoxy jpropan-2-yljcarbamate
Prepared as in Example 24¢ from (§})-2-amino-6-(2-aminopropoxy jbenzonttrile (Example
26d) as brown solid (86%). "H NMR (400 MHz, DMSO-ds) 6 1.12 (d, J=6.4 Hz, 3H), 3.81 (d, J
= 8.4 Hz, 1H), 3.95-3.92 (m, 1H), 4.99 (s, 2H), 5.36 (s, 2H), 596 (s, 2H), 6.20 (d, /= 8.0 Hz,
25 1), 6.31(d, J=8.4 Hz, 11D, 713 (t, J = 8.4 Hz, 11}, 7.44-7.38 (m, ST MS 326 (M),

Example 26d; (§)-2-amino-6-2-aminopropoxy yhenzoniirile

Prepared as in Example 24d from (5)-2-aminopropan-i-ol and 2-amino-6-fluoro-

benzonitrile as brown solid (73%). 'H NMR (400 MHz, DMSO-ds) 6 1.01 (d, J = 6.5 Hz, 3H),



Prepared as in Exanple 22b from

N- ( 1- hydr oxy- 2- net hyl pr opan- 2- yecycl ohexanccar boxam de (Exanple 37c¢) and
2- am no- owbhoorab@azonitrile as an off-white solid (29%PCTNS2B103(SMH) .
20Exanpl e 3 . -hydroxy- 2- et hyi propan- 2- ypcycl ohexanecar boxam de

Prepared as in Exanple 24a from cycl ohexanecarboxylic acid and 2-am no- 2-
i net hyl propan-1-ol as a colorless oil (15%. M 200 (MHl). Exanple 38:
4-am_ o-5- (2 (3-(2- hydroxyc X

) - 5- Mel g Qﬁﬁzﬁf“ Y= ety ﬂipﬁ%%\/& UEEH&"J@S 9'}&3‘??{? 6. ;’HQOXS’B% aci d
WO 2011/ 123693 CT/ US2011/ 030802 To a solution o

4- ami ndHB-1 B3 (31 ¢ 8-3(Hhenby MRy Pe{Hoky) - 5- met hoxybenzani do) - 2- net hyl pr opoxy) -
2-t uet hyl qui nohne- 3-carboxylic acid (Exanple 38a, 237 ng, 0.5 irtnmol) in
Et OH/ EtOAc (1:1, 20 inf.) was added 10% Pd/C (wet, 50 ng). The suspension
was t hexasipid IR 4Sp4-undes-5ID-(Rbmospngnideprofydi-Qgrethalyul:00m: Deapbsativr e
overnight. The Pd/C was filtered off, and the filtrate was concentrated.
TheSr egFidue was purified by FIREC (eI uent: 10-100% MeOH in 1420) to give

the title conpound as an of f - whd{ id (152 ng, 63% 11 NVR (400 MHz,
DVSO-d6) (5 1.49 (s, 6H), 275( , 3.68 (t, J 5.2 Hz, 2H), 3.73 (s,
311), 3.99 (t, J = 5.2 Hz, 1lIEPG (&e R11), 6.57 (s 114), 6.88 (s,
1), 6.96 (s, 111), 7.06(d, J:Nﬂz@\Hi\, 7.28 (d, J = 8 10Hz, 1H),
7.67 (t, J =8 tk, 1H), 8.14 (s, 1H). NG h8 (N 4114). Exanpl e 38a:

4-am no-5- (2-(3-(2-(benzyl oxy) et hoxy) - 5- net hoxybenzar ni do) - 2- met hyl pr c" oxy)
- 2 rret hyl quiPnphicdeas3ed@kioopy| 1 ércaci(f)-cthyl 4-amindf-€pas@tdcasamiolpcanphe2l from

4 am nén%hi‘/(l%‘“é%m("z R EaRPl- B okt HoXBdis sphd (48y- 3¢ NG ¥hBxy) - 2-

gn;z h%/l QTH{E;&'@ldﬁﬂef 31 Egubﬂml}%ts gm E%mplve;;&%@; (as=a mhitienlbpowder <(B5%s MS
| e
4- aPrt ithe i 82 (4243342“&3@3@1&6&5/@%6@’) éﬂn‘rét A& L2hehZand ddjz 2H), 7.51 (. /= 8.4

nmet hyl hyl i X -Pr.epar SN
Exarr)};l Ef 23}2%?‘2%‘%& %mﬁnﬁq%§ W?J 2@ (%;gtjh{/f pff%g&y})‘n 5% P Sqﬁ@ Hh

met hy| Q&% AeL{ME-13- car boxyl at e (Exarrpl e 24b) and

3-(2-(b t b 20 d
pal o- b own SOHHBCC OBk O BO2 L RIERy L ERagr b po o2 A hone -

3- (2- (hemaw ggy) et hoxy) - 5- met hoxybenzoi c Prepared as in Exanple |
from met hyl 3 (2- (benzyl oxy) et hoxy) - 5- met hoxybenzoat e (Exanpl e §8d as a
whitfe sol i dP{wasy. 251 i3 NwRIPE0 G4 DNBES Y b 4183583 %mrgﬂymg geetpe: g =

4.8 Hz’qu%gﬂ}n}e B%cn:!‘)QX)( Lie (§mm%e%6|5|¥ unﬁ"gmm,%m@ig Aests a? BlowrBsofd 4(355 6)1!59‘3 4do 25

3-(2- (lﬁ.‘éﬂrtyl oxy) et hoxy) 5- met hoxybenzoate

Example 28: (§)-4-amino-5-2-(3-hydroxybenzamido)propoxy)-2-methylguineline-3-
28 carbexylic acid
Me N
|

HOL,C™ Y Me O

NH, O\/g\NJ\Q/OH
H

Prepared as in Example 1 from (§)-ethyl 4-amino-5-(2-(3-hydroxybenzamido jpropoxy -
2-methylquinoline-3-carboxylate (Example 282) as a white solid (58%). 'Fl NMR (400 Miiz,
DMSO-dg) 6 1.28 (4, J=7.2 Hz, 3H), 2.65 (5, 3H}, 411 (, /=88 Hz, 1H), 422 (dd, /=40, 10

25 Hz, 1H), 4.65-4.55 (m, 1H), 6.88 {d, J = 8.0, 2H), 7.25-7.13 (m, 4H)}, 7.48 {t, J = 8.0 Hz, 1H},
.49 (d, J= 8.0, 1H), 9.93 (brs, 1H). MS 3% (MHD



To a solution of nethyl 3-hydroxy-5-nmethoxybenzoate (Chakraporty, T. K and
Reddy, G V. |I. Og. (7em 57, 1992, 5462.) (3.3 g, 18.1 nurtol) in dry DW
(30 m.) we0nddse3K2CO3 (6.3 g, 45.3 nmol) at room t enpeTAtiSaria/0308Bhe
reaction was stirred at roomtenperature for 10 WO

2011/ 123693PCT/ US2011/ 030802 m nutes then ((2-bronoet hoxy) met hyebenzene
(3.4 m, 21.7 mol) was added and the m xture stirred at 160 C for 2 hrs.
The reaction was cooled down to roomtenperature and diluted with EtOAc,
washed wi thywater angd,bri @ﬁethﬁnd Edgﬂlfﬁg qO(V‘Q(FS 1%1%%&3&1?25&1&%5}@91%@&92 mcth’vln
concentrated to give the cr ude product (90% “which was used 1 n the next
step wigtiolite-f-gmbheylatpuri fi cation. Exanple 39

gr g‘g]apg d5ag%}éﬁ§§xu&y Irma rEKam; & %gh%&/“{ll) S‘% ¢ tw Hyan% %Q(I I—a%";emégﬁmpoxy?é 1&& EaCI d

4-am nQuﬁm(n(mQSJcSI@bxgﬂy&QE}(Q@}@W(QBBT\@@VB JO%ykyiRnzdi0 acid as brown solid (419%). MS

nmet hyl |p0| i,ne- 3-carboxyl ate (Exanple 39a) as a white powder (90%. 1H MR
(40él\/g§ d6)6083(d J =6.4 H, 3H), 0.93 (d, J = 6.4 Hz, 311),
1.42 (in, 311), 1.65 (m 411), 1.96 (m 111) 2.40 (in, H), 2.76 (s 311),
4.13 (m 1111), 4.99 (rn, 111), 7.07 (d, J = 8.4 Hz, 1H), 7.25 (d, J= 8.4
Hz, 11 Expmpre 632%:t, 4ramig-hyed-(Wriopengigeing)-¢.2-dmethyb3texopaopbyy)-Meieaigg-

VH
gf arri) ng%%@g%"ﬁ%%g?’??ggnxgoeyeI oexypoxy) 2- met hyl qui nol i ne-3- 15car boxyl at e

Prepared as in Exanple 2a fromM anpl e (Exanpl e 396) and et hyl

3- oxobut anoate as a yell ow solidI(68 M5 414 (Ntit). Exanple 396:

N-(2- (3-am no- 2- eyanophenoxy)t¥¢c| ohex 'obutyram de Prepared as
in Exanpl e 226 from N-(2- hydroxycy¥Pdhex tyram de (Exanpl e 39c) 20and
2- am no- 6-fl uorobenzonitrile as a brown SO|I 0% M5 302 (Mlll)

Ecllipl o 24a BT SUBUCTTRE have: Hhd Sodoh L e Har aE 25 %81@%%’ éss oi
(53% . oMerd86:yi-WHithylquinoline-3-carboxylate {Example 29a) as a white powder (74%). !
NMR (400 MHz, BMSO-ds) ¢ 1.27 (s, 6H), 1.36-1.46 (m, 4H), 1.57-1.59 (m, 2H), 1.72-1.78 (m,
2H), 2.78 (s, 3H), 4.04 (m, TH), 4.19 (s, 2H), 7.02 (d, F = 8.0 Hz, 1H), 7.33 (d, ] = 8.0 Hz, 1H),
7.64-7.71 (m, 2H), 8.83 (brs, 1H), 12.25 {(brs, 1H), 12.93 {tws, 1H). MS 386 (MH)

5 Example 29a: ethyl 4-amino-5-(3-(cvclopentylamine)-2,2-dimethyl-3-0x0opropoxy -
methylguinoline-3-carboxylate
Prepared as i Example 2a from 3-(3-amino-Z-cyanophenoxy)-N-cyclopentyl-2,2-
dimethyipropanamide (Examplc 29b) and ethyl 3-oxobutanoate as a bright vellow solid (62%).
"H NMR (400 MHz, DMSO-dg) 8 1.26 (s, 6H), 1.34 (t, § = 8.0 Hz, 3H), 1.40-1.46 (m, 4H), 1.57-
20 159 (m, 2H), 1.74-1.77 (m, 2H), 2.57 (s, 3H), 4.09 (¢, J=4.0 Hz, 1H). 4.15 (5, 2H), 433 (g, I =
8.0Hz 2H), 6.89(d, 1 =40 He, 1H), 7.26(dd, J=8.0Hz, 1H),7.53(d, I=8.0Hz 1H), 7.56 (s,
1H), 8.09 (brs, 2H). MS 414 (MH".
Example 29b: 3-(3-amino-2-cyanophenoxy -N-cyelopentyl-2,2-dimethylpropanamide

Prepared as in Example 22b from N-cyclopentyl-3-hydroxy-2,2-dimethylpropanamide

bJ
5

(Example 2%¢) and 2-amino-6-fluorobenzonitrile as a white solid (45%). 'H NMR (400 MHz,
DMSO-ds) 6 119 (s, 6H), 1.40-1.49 {m, 4H), 1.61-1.63 (m, 2H), 1.74-1.79 (m, 2H), 3.95 (s, 2H),
4.03 (m, 1H), 5.98 (s, 2H), 6.19(d, J = 8.0 Hz, 1H), 633 (, J=8.0 Hz, 1H), 7.17 (. ] = 8.0 He,
1H), 7.23 (d, 1 = 8.0 Hz, 1H). MS 302 (MHW



25Exanpl e 40: 4-am no- 5-44-isoburtyram docycl ohexyl)

- 2- et hyl qui nol i ne- 3- carboxylie acid WO 2011/ 123693PCT/ US2011/ 030802

NH2 Ca O WP 2Priepadved as in Exanple 1 from PCT/US2011/030802

et hyl i 0-5-(114-i sobut yram docycl ohexypoxy) - 2- net hyl qui nol i ne- 3- ear boxyl at e
(Exanmpl e 40a) as a white powder (87% . 111 NWMR (400 MHz, DWVsO-d6) 5 0.97
(d, J =7.2 H, 6H), 1.34-1.37 (m 211), 1.65-1.68 (m 211), 1.81-1.84 (m
2H), 52.13-2.16 (in, 21-1), 2.33 (m 1E1), 2.75 (s, 311), 3.58 (in, ifi),

4.84 (m 11?@@);)31&& 25155111( ﬁmrﬁl}ﬁm %4!}?‘%01&]&%)1y0\7p1%§{10( g@ld‘lan‘d e§f{. !Z%ent%ilgrﬂnnc?aﬁ?n (d, J
= 7.6 Hz, Exai npl e et hyl

4- ani n@l?@é@ 411|(32fbht !virl‘&MM @@é}éﬁnﬂ&dﬁ@@w 12(1Chfet ot guiZnod® tre- B4), ddPblosdy | at e

Prepared as ,

N- ( 4- 1%—1161 %OQZE%&QE ek i ox%gcy%rf (‘))f{ﬁ‘éky?%rS(’)buq’(r}-Hzll‘)H}'?f3 (%)%iéir)r‘pigg ﬁoln) and
et hyl 3-oxobutranoated, a& aoyel Loy =elird ((B7% . MS 414 (ML1+). Exanpl e 40b.
N-(4- (3-am no- 2- cyanophenoxy) cycl ohexy1l)i sobut yram de Prepared as in
Exaﬁpl e 22b from N 14- hydroxycycl ohexypi sobut yram de (Exanple 40c) and

2- am N@QnfphdR: QLLRZANE L& ol BudAn@ ol |- ZMtkﬁqﬁﬁiluth 629 oxy¥BadB2. (ML) .
Exanpl e 40C. AT-14- hydroxycycl ohexypl sobut yram de

HO,C
N o\/D

Prepared as in Example | from cthyl 4-amino-S-(cyclobutylmethoxy)-2-methylquinoline-
3-carboxylate (Example 30a) as a white powder (51%). ' NMR (400 MHz, DMSO-d;) & 1.84-
PG 199 (m, 4H), 210-2.05 (m, 2H), 2.77 (5, 3H), 2.92 (m, 1H), 423 (4, I =8.0Hz, 2H),7.05(d,J =
8.0 Hz, 1H), 729 (d, I = 8.0 Hz, 1H), 7.68 (t, ] = 8.0 Hz, 1H), 8.71 {brs, 1H), 12.23 (brs, 1H),
12.81 (brs, 1H). MS 287 (MH"),
Example 30a; cthyl 4-amino-5-{cyclobutylmethoxy)-2-methylquinoline-3-carboxvlate
Prepared as in Example 2a from 2-amino-6-{cyclobutylmethoxy)benzonitrile (Tachdjian,
15 C.etall POT I Appl. 2008, WO 2008154221) and ethyl 3-oxobutanoate as an orange sohid
(26%). 'H NMR (400 MHz, DMSO-d;) 6 1.32 (¢, J = 8.0 Hz, 3H), 1.83-1.90 (m, 4H), 2.10- 2.13
(m, 2H), 2.59 (s, 3H), 2.86 (m, iH), 4.16 (d, I = 4.0 Hz, 2H), 432 {q, I =80 Hz, 2H), 6.90 (d, ]
= 8.0 Hz, 1), 7.23 (d, J = .0 Hz, 111), 7.51 (¢, F = 8.0 Hz, 1H), 8.05 (brs, 2H). M3 315 (MH").

24 Example 31 4-amine-5-2~{cyclopentanccarboxamido-2-methylpropoxy)-Z-methyl-
guineline-3-carboxylic acid

Me N

’d

Qs

Prepared as in Example 1 from ethyl 4-amino-53-(2-{cyclopentanccarboxamido)-2-

HO,C

methylpropoxy)-2-methylquinoline-3-carboxylate (Example 31a) as an off~white solid (68%).

25 11 NMR (400 Milz, DMSO-dg) 6 1.36 (s, 611), 1.43-1.51 (m, 6ID), 1.65-1.69 (m, 2F), 2.58 (m,

~d
W



Prepared as in Exanple 24a fromisobutyric acid and 4-am nocycl ohexanol as
a colorless oil (44%. M5 186 (MH). NH2 O 20To a solution of ethyl
4- am no- Swo=otwieseg- 2- met hyl qui nol i ne- 3- car boxyl at e ( Exaoplus2¢iia3zosas. 0 g,
59.53 mml ) in EtOIl (150 m) was added aqueous NaOH solution (3 N, 50 nt)
and the reaction mxture was refluxed overnight. It was then cool ed down to
roomtenperature and the solution was filtered to renove any possible solid
residue. The filtrate was carefully neutralized with 6N HC1 to pH 7 at 0 C
The reguhtant (pregi pitaLe,wasg G%%{ qﬁ),eﬁiz@%/dffi kloatl ony 28vashed; w édﬂ%fat er,
re-di sso vedln Et 011 (700 nt) water (20 nmt), and treated with
2011/ 1ZMWKSLJSE%@ﬂQI‘@&b@OQHEéﬁf%ébred@hé»ﬁhz6&3 {NB50 ng) at 70 C for 0.5 h.
ana stor oo Sl IR0 Ho el PR S bR S B AP by
f| | t r atdetilquiashed- mlﬁd};yﬁm d H20, and dried under vacuum at 60 ' C over n| ght
ive the titl oun whlt solid (4.24 g ;.. 203.7 ' C
b I MR (R (Ao Wﬁ’z@@zﬁﬁ?‘ftﬁa For gty ! GRS AT - )mgﬁz 119?%% Hv111)
2 77 (%um@ﬂém) - gérb@%lﬁt@ (;‘lam B- 444}42&11&12&13/@0;)(17{3&8 ﬁrgm‘ﬂm ﬁm@ abtZe vdlhlhelid - 33
(d, {) 11), 9 (brs, 111), 11.45 (brs,
1H), 1:33?2’7(&@\’\4& WO WS!Z"?MSQ\@W "E} émént%ﬂ“) H/&naﬂysh £ CaﬁBblia%Aeﬁ“% kound)
ror CLOMLENTO300,7 90 1205 o 147 2990 80230 i W 50 890 (Fu 296 o1 7o
(9.73%. 18" Vet nyl
4- am n@g-23- (dsb@&iﬁdky-mj rﬁ:—ﬁimi quiyibhd feiid), Ga Boxaihaves 4110MEd Ya sol uti on of
Zg{n no- 6- i sobut oxybenzonitrile (Exanple 41b, 16.4 g, 86.32 mmol) and et hyl
aeet oacet at e (10.9 mt, 86.32 innol) in anhydrous toluene (200 nit) was
added $nGdhid $8.89 ’anlm %%K%i{ﬁ!%ﬁ@i@lw) -20H8hy Ry ubRined-Qhbd S 10t s at room

t enperature under nitrogen irred reaction m xture was then refluxed
for 3.5 h under nitrogen. After it ol ed down to roomtenperature, the
reaction sol ution was concentraﬁg% 0 ve nost of the solvent under 15
reduced pressure. The residue was e solved in EtOAc (3 L) and carefully
neutralized to pH 8 with aqueous Nadlllzso on (6.0 N, -110 nt.) at 0 "C
The resultant m xture was stirred at roo perature overni ght. The
precipitate was filtered off, and the organic |ayer was separated and
washed wi t h PBPpise 3 40GXATPY:, | a’rameﬁhﬂv%amm?s@aCiagwtﬁl@ﬁ@ecntm% EeHEP-
reduce r F o [ b I 0

111 ca S OTac A W L BB BEOAL A Kekande o oG Lhe t1 e CombBund

a \Whi t é.49el.$T(n¢,181)01 g;; 1@@%11, ZNIB 23682 (Bﬁ/Wl 21 arvpl(e 341, 85 (m, 1H), 7.03 (d, J =

2-amn S ri I ol.utin

2. 0bai oy 80N 2 Shenzan bhi 1D sdgres 34 14 SRy 1be1 3t forvd

AcOH/ TI-}IE@QJ;}}I& by). \;\@4;3[133;\4@5}) |nt) was added iron powder (17.36 g, 0.311
nmol) in one portion. The stirred suspension was heated to reflux for 30

M nut es. Af E8RIRIE S3a b dragdnats Ry AP o By hdmtienperaingr brab i@ ®eact i on
sol ution V\’a%tﬁthllcﬂtae% W\&rﬁplgﬁg%n( 3 agmng) 6~ M%hsﬁtk !oq‘y )@@ﬁz&xﬁm\/@qgﬁﬂ e 32b)

filtration, and the filtrate was washed subsequent wth water %{300 Int X
2) 26 1NdNé®hM(33©@huﬁm}m& sat bmaiﬁe’dﬂwa?@@iaf ”é%rl)edﬂé\ﬂ\éﬁl(mq Igihiz( BOGOnid)o, L.BY i ne

(300 100}~ @0, 95429 LYPL: N2, AT Ler (0AR0S S1OD, G e, 39Lvepky 4 tpe

resi due’was purifie ’maogra Pica gel 8l ut’i
Et OAc i# sheganes 2tig, -”gV@VﬁntiﬁE} tRoke J@Oﬁﬁ(ﬂﬂjdH&S 20 yeli = eizl H@ﬂ,@' 4 (g,] 839 .

11-1 3 96 (d, .1 = 6.8 Hz, 611); 1.96-2.02
111); %'\57% E%R 3%%%&&%@%1&_1/ 123693PCT/ US2011/ 0308)02 2H), 5.96 Ersn
2H), 6A7 (dhxa-lm ¢828 Hmins- (&@LE@Q&;&QOK%E}@Z@E}&HW H, 7A5 (t, J = 8.8 Hz,

1H. M5 1 + ansi e al't'errative rocedure:
2_- afi no- 6 i é’m}ygltcéxssb}@nizmmi@ |2[2@ from cycloheptanol and 2-amino-6-fluorobenzonitrile as

yellow oil (11%). "H NMR (400 MHz, DMSO-ds} § 1.42-1.71 (m, 10H), 1.88-1.93 {m, 2H), 4
{m, IH), 395 (s, ZH), 6.20 (d, I = 8.0 Hz, 11}, 6.30 (4, I =80 He, 1H), 715 (1, I =80 He, 1H).
MS 231 (M.

76



Sodi um hydri de (60% suspension in oil, 25.0 g, 0.625 nol) was suspended in
anhydrous 5 THIT (1000 nit) under nitrogen and heated to an i nternal

t enper at Wwe 20f1/48683t 0 45C. 2- net hyl propan-1-ol (61.2 nipCTAISB@1/08a3D) wWas
then added slowy and portionw se. The m xture was heated at 40C to 45C for
1 hour, then cooled to 35C. 2am no-6-fl uorobenzonitrile (50.0 g, 0.367 nol)
was added and refluxed for 21 hours. The m xture was cooled to r.t., then
ice (250 g), ice water (750 rut:), and hexanes (1.000 rtilL) was added.

I nsol uble solids were filtered out 10 and the organic | ayer was separat ed.
The aqueous | ayer was extracted once nore with a m xture of diethyl ether
(250 miElxprgdd3hdxamese-L-250hnS-13-pihexpebi roduisejandcatpelc add washed
twice with a solution of citrig.agid (53 g) in water (500 nm.), then washed
with 80% brine (300 niL), then drifed h magnesium sul fate, filtered and
concentrated under reduced py . e residue was dissol ved in nethanol
(500 nL), and the inm scible oil oanpraedtloough fromthe 15 sodi um hydride
suspensi on was separated off in a separatory\@rnel. The sol vent was

evapor at ed under vacuum and the residue was shed with hexanes (250
ad..), aftep.hi.ghs hhﬁxmggdwm@ﬁ@m 06 1.8 ﬁg@ Xy gﬁ&ﬁ&%&g&y SRS,

obt ai ned as a viscous oll (46 gra yi e I\/i‘—|z O d6
6 7 516 3(arbodxlag, (xkixplel 3y} a6 3@1&(&@] \0}111:(?8 /<0 I—E \IMIR) (406 MHz, (}a\’i SP=d B 502 H,

5. 97, (;S J 2 (A
o o RA Ve Lo T kR BTG ST o Rl B ST PRt 6
To a saof, LFt + 0K I@j 121-),methyl”pr(@;pa¥1} lltﬂ (1(9. 6.0niLt,, 110, .04 (wpl DNl h2.ankhiydricus THF
(200 nh vv? NaH (60%in mneral oil, 4.565 g, 0.114 nol) in snall
portions-’ bje»“@z\%d%f‘wiwter it was stirred at roomtenperature for 30
mn, the reaghhoe 3mk: X:Ii}Wi@ a\’\@§0 Qgﬁ’ét@q ‘ﬁ@\l@icgl&\pg%o%é froBRY3-carboxylate
26d|n|tro enzonitril e .0 g, Was ‘added portionw Se. After
t héCaddi ti oﬁm&a‘@d(ﬁbﬁpl‘@%@}‘iﬁt he frr@éaétdmm m( Pheexveieretirmeenigte (Fomple R
over Nl 8% ko0 BB 0] 8R! 81 (BR0) Nl e RGB! HER pryger pi fat e
was col T ect ed tion and I nse exane, an alr dried to
provi det, 249&3@3&&03(&% a-wetzr @H@ri’zﬁm(stmij é. mst a - 4.glhtz, 9}, 1408 (g0l & . 34.239,
100% . ,1H N d6) 0, (d, . J =68 Hz, 6 ,04-2 11 (m
1) a0 (b 030 6 SR IpY 4t an o 5%y ik 16 Y 2 M
221 (I‘ﬂil}'HMg N0 1/ 123693PCT/ US2011/ 030802 NH2 O Prepared as in
Exanple 1 fromethyl 4-am no-5-isopropoxy-2-nethyl qui noline-3- earboxyl ate
(EXanpl e 42&)amsie 430 -taingdl-{3dplepaogprorpay pepgoRii®00 MHz, DIVISO- d6) 5 1.4

g_lc-ii) , ‘]7 2673 ?g%ﬁrmg%’i(gz a%éwzzﬁ'!;‘)aé%‘i ;%Zm ggﬁd&)@ﬁ)zilzwf Zm%é&%g}ﬁor% A: 0 Hz,
Exanpl eitdRas aatcﬁw Oﬂl-(aﬁﬁ m&&mms&w&mmmmmaw I(ﬂlnl 211‘))343—069]?630%}/3&9& e

P )
c o goderti IR S S0k, P 20081545217 THa LRGP Boouobdt BdoAte b6 an
of f-whitte1gplid (32%. 1H NNR (400 MHz, DIVBO dé) 1.32(t, J = 7.6 Hz, 3H),

1.38(d, S = 6.0 He, 611) 2 54 (s 3%0 4.3 (g, 3 =7.2 H, 211), 4,83-4.89
(m20111), 6.93 (d, J = ,20 (d, J = 8.0 Hz, 111), 7.50 (t, J =

8.4 Hz,{ 14 ( S 2 v .
4 am nBIPE (gl é?%%‘” % ‘%’% ﬁ?ﬁ*‘ﬂ%ﬁ“@* PRz metn
15car b@nmuﬂmeéeﬂd@ibmhﬂ@@ NH2 0

N 0
H
HOLC™ Y N ©
NH, O

Prepared as m Example 1 from ethyl 4-amino-S-({1-(3-hydroxybenzoyhpiperidin-4-

6)

25 yhmethory)-2~-methylquinoline-3-carboxylate (Example 34a) as an orange powder (23%). 'H
NMR (400 MHz, DMSO-ds} ¢ 1.24 (ors, 2H), 1.79-1.88 {m, 2H), 2.29 (m, 1H), 2.77 (s, 3H),
3.07 (brs, 2H}, 3.65 (brs, 1H), 4.17 {(d, J = &0 Hz, 2H), 4.50 (brs, 1H), 6.74-6.83 (m, 3H)}, 7.07



Prepared as in Exanple 1 from et hyl

4- am no- 54( 1- (hydr oxynet hyl ) cycl ohexyl ) -

met hoxy) -WeorreteB&yai nol i ne- 3- car boxyl at e (Exanpl e 434) asTAs2@fifososhit e
solid (49% . 1-H NWVR (400 MHz, DVMSO46) 5 1.37-1.48 (in, 10-H), 2.75 (s,

3H), 3.50 (s, 211), 4.03 (5, 211), 5.08 (brs, 701H), 7.06 (d, J = 8.4 Hz,
1H, 7.25 (d, J = 8.8 Hz, 11-1), 7.66 (t, J = 8.4 Hz, 111), 9.39 (brs, 1H
12.17 (brs, 11-1). 12.74 (brs, 1171). M5 345 (MT). Exanpl e 43a:

ethyl g y=g0mnz 111, 723 (£ 7= 8.0 Hz, 1H), 7 29 (d, = 80 Hz. 1H), 7.69 (¢, 1 = 80 Hz, 1H)

4- am no-'54( 1- (hydr ckymet hyl ) eyel ohexy! )nefho xy) - 2- met’ hyl qui nol'i ne-'3- car boxy
| ate VAG420m1/123693RCTHUSZONDIVB0802.71 (brs, UﬂPﬁéEéﬁédﬂé%\ln Exanple 2a from

G ot PR AR N T S e S B e B Bt TRS R, e
of f - V\A‘li}ﬁcﬁn&@imgﬂmé@&(ﬁﬁoxyhﬁ 373 (MH).

SExanpl e44: 4- a. m no- 5- 5- dthydroxy enzam d opt) xy) - nmet h_ -
qui fol i ne- 3T ERAEEXYF| éﬂaEWPh« @fj from Efim*@béﬁéa@a}éydr%v ﬁﬁb@ﬁ%l@? "6

et hyl %?)@MH& @c,&z%nﬁg E(T%Ihﬁgrﬂﬁymﬁ&ﬁm Q) sttancate a»; a V@Ho‘w solid (49%). 'H
et hyl é | qui nol i ne-3-carboxyl a.te % 44a) as a white
solid %M&) Nﬂm >( ADO INKHZ ™, BMBO 46 t {5 494 (3§; EH) 1.89 (1528, 2.321) ,

é’: %' Ezbrszfﬁb’, §§23(~ j@‘(‘my%%) ‘093(9;%51%)2 et (erﬁzﬁ 19%%2?1104'5'1 ]?Lg)?g

(brs, EDANz BHAB4Y sors, 2&@} 6. WSéLBZGm( MIT' 93 (d, T = 3.0 Exaiipl & 19425 (e, ﬁyﬂ) 7.52

el T L S B L B SR P <24 11 om

4- am no- 5- ( ZxaNhR048- ﬂﬁhhﬁlﬂo{w@%y&m%bgmk@ Ahuiinol-inecBoeanhasytat e
(Exanpl e 24 5-di hydr oxybenzoic acid as a yel [ ow brawmn solid SlS@@
MS 454 (MH) Prepared &Ex’a‘rrpﬁ“ém@i'? 24a from 2-amino-O0-(piperidin-4-yimethoxybenzonitr

4-ar ai np;, ﬁnp[}g (;tbs%gf ORYLGALRATENT Y G KN Ge9BT Y hatknlohnen B;
20carb0xy i'c ac

DMSO-~ds) & 1.29 (m, 2H), 1.66-1.92 (m, 2H), 2.06 (m, 1H}, 2.80 (brs, 1H), 3.05 (brs, 1H), 3.62

£S5 (brs, 1H), 3.91 (4, I = 8.0 Hz, 21, 4.49 (brs, 1), 5.99 (5, 2H), 6.22 (d, J = &.0 Hz, 1), 6.34 (4,

J= 8.0 Hz, 1), 6.72-6.83 (m, 311), 7.15-7.24 (m, 211), 9.65 (s, 1H). MS 352 (Mi1").

Example 34c: 2-amino-6-(piperidin-4d-ylmethoxybenzonitrile
To a solntion of fere-butyl 4-((3-amino-2-cyanophenoxy ymethyDpiperidine~1 ~carboxylate
{Example 344, 1.33 g, 4.0 mmol) in EtQAc (20 mL) was added dropwise agueous HCI solution
20 (12 N, 6.6 mL} at 0 °C. The reaction nuxture was stirred at room temperature overnight. The
sofvent was removed under reduced pressure to give the title compound (1060%) as a brown solid,
which is pure enough and used directly in the next step without further purification. MS 232
(MH").
Example 34d: 2 rerf-butyl 4-((3-amino-2-cyanophenoxyymethyhpiperidine- L -carboxylate

25 Prepared as in Example 22b from N-Boc-4-piperidinemcthanol and 2-amino-6-fluoro-
benzonitrile as an off-white solid (37%). 'H NMR (400 MHz, DMSO-4,) 4 1.15-1.21 (m, 2H),
1.40 (5, 9H), 1.74 (m, 2H), 1.99 (brs, 1H}, 2.74 (brs, 2H), 3.87 (d, § = 4.0 Hz, 2H), 3.96 {m, 2H),
599 (s, ZH), 621 (4, J=80Hz, IH), 633, F=8.0Hz 1H),7.17 (1, I=80Hz, 1H). MS 232
(MH -Boc),

30



Prepared as in Exanple 1 from et hyl
4-am no-5- ((4-(isopropyl carbamayl ) cycl ahexyl) -
axy) - 2- rewbybnui2e@Bi ne- 3- car boxyl at e (Exanpl e 45a) as aPpamiuseoposater (71%) .
1ff NWR (400 MHz, -DMSO-d)) 5 1 0I(d 1= 6.4 Hz, 61-0, 1.59-1.68 (in, 61-1),
2.06-2.09 (in, 2-1-1), 2.2-2.22 (rn, WD 2011/123693PCT/ US2011/ 030802 1H)
2.76 (s, 3H, 3.77-3.83 (m 1H), 4.96 (s, 1H, 7.06 (d, J = 8.0 FE, 1H)
7.26 (d, J = 8.4 Hz, 1H), 7.58 (d, J 8.0 Hz, 1H), 7.65 (t, J = 8.4 Hz,
1H), 8y 1 . N . anple 45a:
ethyl 4- azrlha(p?é'o ?’? _4 kpmmilg é@f%lggﬁggé ngiHlim %i)g’égw(xw methylquinsline X
j)eycl@hﬁ%&k%@%@§ 2- nethyISqU|noI|ne 3-car boxyl ate Prepared as in
Exanpl e 2a from
4- ( 3- am no- 2- cyanophenoxy) - N—|s-ﬁr- cyclo exanecar boxam de ( Exanpl e 45b)
and et hyl 3-oxobutanoate as ,y€N - M5 414 (MH ). Exanple
45b: 4-(3-am no- 2- cyanophenoxy) hhmso r cyclohexanecarboxanlde Pr epar ed
as |n Exanpl e 22b from 4- hydr oxy- N—|sopropylcyclohexanecarboxanlde 10

Ie 45¢)epared 2s armni frongid | Uortbie rizonint15H b baynampot dis-vikil netisolyi-a-

( Ex

79 1.NVR,(4 1,01(d,. J 7 6.4, 57
411)@ P AT RGeS aofy s Bl i Y grod gy 6l
(m  IHGMEOS%) §bss.(, 5H) 2.031930(,s1.02He2 (8, 19), (1tho @, 218, 03dimm, 311}1)3,4462 28 (d,
4 =8.0H, 1H, 7.13 (1, J = 8.0 Hz, 1I—? 7.48 (kg, J =8.0 H, ,,111),,
302 (Mipy 3H s 3145 8:024 2Ry dt- By IRlis bbp gl 6 cAtDh &4 iEe AHboxEninae! ),
15Pr epargd ap-ist fxanpl g?%’a hﬁ?@é‘ﬂﬂ(BM,dEQMQYQ'(%?MDQ)@%Q% ylirergghgh and

propan-2- amne as a colorless Gil

ExaaneM%iM am no- 5- (34(3 nethoxyberrzyl)anlno) 2, 2-di net hyl - 3- oxopr opoxy) -
net hyl gui no 3. & R epared

R R b e s

dlnethythQQ&epropoxy) 2- nethquU|noI|ne 3- carboxylate (Exanple 46a) as a

whit e powder. (58% 172-174 ' C E

6H), 2.76 (grﬁpgqq)i a33m5gxa(n§>k i‘r%n 21‘0\/({ mgij?g)z maﬂ@?j‘» (}apug}g’n ﬁ%@t 9@@)

g gg (7%91110911 =3 %at@ox)aaié é%mﬂlél-ié b} a@d @gm(lb de;as AR 0\&61()1?@‘30@9 M&5ﬁ 4QM'EI¥ bR H)lll)
8.47 (t, 4= anmp}c 53b ethyi 4 ~Amino~2- nmfh‘vi ~5- (plp ridin-4- ‘vlmcihom)qumoim@ %—Lar )owlau

5 Prepared as in Example 2a from benzyl 4-((3-amino-2-cyanophenoxy ymethylpiperidine-
-carboxylate (Example 35¢) and ethyl 3-oxobutanoate as an orange solid (25%). 'F NMR (400
MHz, DMSO-dy) 5 1.29-1.37 (m, SH}, 1.77-1.80 {m, 2H), 2.07 {brs, 1H}, 2.53 (5, 3H), 2.55-2.65
(m, 3H), 3.06-3.09 (m, 2H), 4.06 (4, ] = 8.0 Hz, 2H), 432 {q, I = &0 Hz, 2H)}, 6.92 (d, J = 80
Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.51 (t, } = 8.0 Hz, 1H), 8.08 (s, 2H). MS 344 (MH").

26 Example 35¢; 4-({(3-amine-2-cyanophenoxy imethyhipiperidime--carboxvlate

Prepared as in Example 22b from 1-N-Cbz-4-(hydroxymethyl)piperidine and 2-amino-6-

fluoro-benzonitrile as a yellow ot (18%). TH NMR {400 MHz, DMSO-dg) 0 1.20-1.25 (m, 2H),
1.75-1.78 {m, 2H), 1.96 {(brs, 1H), 3.88 {(d, J = 8.0 Hz, 2H), 3.99-4.04 (m, 4H}, 5.07 (s, 2H), 5.99
(s, 2H), 6.21 {d, } =80 Hz, IH), 634 (d, J =8.0Hz, 1H), 7.17 (, ] = 8.0 Hz, 1H), 7.29-7.40 {m,

25 SH). MS 366 (MH

Example 36: 4-amine-5-(cyclohexyloxy-2-methylguinoline-3-carboxylic acid



5.6 Hz, 114), 8.77 (brs, 1H), 12.26 (brs. 111), 12.79 (brs, 1WNMs 438 (MO
Exanpl e46a: et hyl 4- am no- 5- ( 3- u3- net hoxybenzyeam no) - 2, 2- di net hy1- 3-

oxopr opoxwyP-28t1mesdygl qui nol i ne- 3- ear boxyl ate WO PCT/US2011/030802

2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 2a from

3- (3-am no- 2- cyanophenoxy) - N- ( 3- net hoxybenzyl) -2, 2- di net hyl pr opanam de
(Exanpl e 46b) and et hyl 3-oxobuta.noate as a yellow solid (42% . MS 466
(MH). Exanpl e 46b:

3- (3-am no- 2- cyanophenoxy) - N- ( 3- nei h
am de Prepared as in Exanple 2
3- hydroxy- N- ( 3-i net hoxybenzyl ) - 2pZd yl .- propanam de (Exanple 46c¢c) and
2-am no- 6-fl uorobenzonitrile as a whing golid (41%, MS 354 (MT). Exanple
46¢: 3-hydroxy- N (3- net hoxybenzyl) -2, 2-di yl propanam de 10Prepared as in
Exanmpl e 24a from 3- hydroxy- 2, 2-di net hyl propdnoic acid and (3-

met hoxyphenypngt banas ng agyamn. ﬁlﬁaﬂgﬁigﬂblbh&%@@y -2 MR1R3&ui kM nb)3-c X apke 47!
4-am no- 543- (cycl i al V\o<yl am ? di met hyl - 3- oxopr opoxy) - 2- net t yl qui nol i ne

- 3- car besapntie Jawild 01 O wﬁ/én@mcbt@ﬁ (450 myf é@érﬁéﬂw s solpti@x apketil (33-d et hyl
4-am n ( X3 aning) , , , o o

oxopr og’go%%;)é%}§ %XQ %le(u?{n%ﬂ)n{g &gzzi?%%%j{la ‘e mcml ml\j}}aj wis then il (e
sol 6d (EL3%ght, NBe M?léﬂ@iumm was cooled dots anplPe «4d a,iuﬁ,ﬂihyxktitra}]zad with 4N HCL

4-am no- 5- (3- (ey cl?hex yl am no) - 2, 2-di th 1 3 oxopr opoxy), - 20 nealy* inol
i ne-3 é%.PHOX)) p ggsgitant soiutipy @6&?%93§EEF “éC(bWa‘*SPFm remove most of the

3- ((4- amhnoTis Qa%h%%&%%@s&%ﬂé’%éd gy Hﬁ;alﬂ)qa qiﬁl:i'}@ldis@@ 9ad in EiOH {4 L) at 65 °C and
yl ) oxy) -2, 2-di met hyl propanoi e aci d Exa | e 47b) and cycl ohexana.mne as a

yel | ow.tilgmgd\m1§baqtﬁ'a‘s(gd61§a@r_ww55498m( V5) h. The charcoal was removed by filtration over

celite, and the filtrate was concentrated. The precipitate was collected by filtration, washed with

nzyl)-2,2-dinethvi -iropan- 5

0 cold water, and dried vnder vacuum at 60 °C overnight to give the title compound as a white
solid (100 g, 99%). M.p.: 220.0-221.5 °C. 'H NMR (400 MHz, DMSO-d:) § 1.28-1.72 (m, §H),
2.00-2.04 (m, 2H), 2.75 (s, 3H), 4.69-4.71 {m, 1H), 7.10-7.12 (4, F = &0 Hz, 1H), 7.24-7.26 (d,
= 8.0 Hz, 1H), 7.65 (1, J = 8.0 Hz, 1H), 12.80 (brs, 1H). MS 301 (MH"). Elemental Analysis
Calenlated (Found) for Ci7HaeNoGa: €, 67.98% (67.74%); H, 6.71% (7.01%); N, 9.33% (9.40%).

5 Example 36a; ethyl 4-amino-5-(cyclohexyloxy)-Z-methyiquinolineg-3-carboxylate

A solution of ethyl 3-oxobutancate (29.9 g, 0.230 mol) in anhydrous toluene (200 mL)
was added to a solution of 2-amino-6-{cyclohexyloxy)benzonitrile (Example 36b, 49.8 g, $.230
mol} in anhydrous toluene (1000 mL) under nitrogen in a 3 L round bottom flask sitting in an oil
bath at room temperature. SnCly (53.9 ml, 0.461 mol) was added slowly over & peried of

20 approximately 1 h. The oil bath temperature was then raised to 110 °C and the reaction mixture
was stirred at that temperature for 2.5 h. [t was then cooled down to 5 °C, still under nitrogen,
and the toluenc was decanted away from the tmmiscible viscous oil at the bottom of the flask,
The viscous o1l was further concentrated under vacuom at 60 °C, re-dissolved in boiling cthyl
acetate {1 L), and transforred to a 4 liter Erlenumeyer flask., The solution was diluted with more

EtOAc (1.5 L), cooled down to -15 °C, and neutralized with NaOH (3 N, 300 mL). The organic

bJ
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layer was separated, and the aqueous comulsion was extracted once more with cthyl acetate. The
msoluble tin salts were filtered out from the aqueons layer, then both the salts and agueons

filtrate were washed once more with ethyl acetate. The combined organic layers were dried over
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Exanpl e 47b:
3-((4-am no- 3- (et hoxycarbonyl) - 2- net hyl qui nol i n-5-yeoxy) - 2, 2- di met hyl 75pr op
anoi ¢ aciwo2011Pre@ared as in Exanple 2a from' benzyl PCT/US2011/030802
3- (3-am no- 2- cyanophenoxy) - 2, 2- di net hyl pr opan. oate (Exanple 47c) and et hyl
3- oxobut anoate as a brown solid (80%, M5 192 (MT), Exanple 47c:
3-(3-am no- 2- cyanophenoxy) - 2, 2- di net hyl pr opanoate WO
2011/ 123693PCT/ US2011/ 030802 To a solution of benz:,,,,|
3-(2- C&W‘ﬂm c@ﬁ&ﬁ@ﬁg@ nﬁﬁy)asézj?thﬂ)'ugﬁtamﬁl&r &@@xﬁf?%ﬁa@%%@%% é‘tﬁg} 28R T
0.56 moi) in AcCH (5 m)wasaﬁedlronpowder 158 , 2.82. mmol) at
room t émperat lheprofine waeaetifion blmrmwzéhmgn tilenEgtha toegd‘vathcgﬁk «@rfpopnd  h.
The reacti o o MRS, m er NV W th
AcOEt . “THe O&r“ergét%(fpl %E{@m‘é@fl I ter ggi 0@1“ \’?ﬁz I%\F?I%Sd’? I"t°r a]t %eerv}\lagﬁgu}c‘g%gsl vely
washed 3w>th2711N5h<ha1wﬁan1dﬂb; bR, Bhgn. fﬂn éduﬁvﬁﬁ Nao SO ezﬁlm)eaed (ardi},
evapor The_resi due V\B.% gtzr ified is)mato rap |I|c

& ?lﬁ o1

(el dent®: %A‘b% (gt 0AS- HemdXa Ty GG S d%ﬁ é{ ?éd%owgréssﬁs oi |
(187 ngy,, 189%6s (NS&%H@M‘#\) 8, iEﬁ%@’Pi?% A& adhenzy!

3- (2-cyano- 3- ni trophenox i met hyl pr opanoate To a solution of benzyl

3- hydr oxy- 2 Ezaplgetbyd- m@\paﬁn@aﬁehwanq}%mn@v cal. Am Chem 10 Soc. 2002,
124, 9966. 5l glryk ded NaH
(60% inom ngPal 09111 }1:%%%8%{0%90%9 (}nl O nT'?!ﬁ»i)( 29 %P}%r))uswﬁ%ﬂ g@ﬁ%ﬁ Qfs a%g £

ni t r ogem (rr(eg,r@azchnmﬂe@ VAN Y \mﬂ) ﬁ}tslrrmﬁ Qﬁh i&im@i(@ aund@ﬁ nmdsrwgm i@ hrs.
To th| s solution was added 2, 6-di nltrobenzonltrl | e mol ), and

t hé®r e AFF FBHCE B OPPIRTREETES for rdyamdt 2 eolprem %ﬂé}?ﬂwff %@@HCW@M §htY gThe
reactign w%&ﬁ% W el yenched 1@%@3\@&5&?@1@@%s@%ﬁttﬁ@&tt&gpé%ﬁjp‘ EROA. a%u&?’x)

The conbined 15 organic |ayers were washed with brine, dried over Na2Sai .
After evaporats betof totthBus otmlmztﬁ ththeosled iduwrwasiputirt ised nipgt of the THF

;P\r/gn?hgrg{va{?l 1¥1dgf TeD Bli:%i%)af wc lr gxa/%;]‘cps O(Og Gm‘{“ﬁﬁrdﬁ ag otvdgui%mA CR}I%C?%%%X% ang %

Exarrpl enid@ie fol lm’md by HiOAc (‘500 mk.). The organic layer was separated and successively \wsh; d
4-am no (3-(cycl ohepty ar ni_no di vact hyl - 3- oxopr o h qui no2
ol i'hc- yigawefxﬂ% %m&cfiau over Mggprébé‘rdeﬁ‘da%‘““P?Fdﬁfédi?ﬁfr “@“‘FF&% Sé‘ffhy?f

4- am NPtk Ir: &%ﬁki@@@@&yﬂoﬁfﬁ}d&%hg 0f %Qicg‘% héhj:m%(\h ith 25-30% EtOA¢ in hesanes to

OXopr opoxy) - 2- et h ui nol i né- 3-car boxyl at e anpl e 48a) as1 an off-white
sol i d E12% amniys- (ﬁ(j:&i p]m;q-yjoxﬂbenﬂmgj‘@m| (ehg}ga,m lethyd (17.9 g, 56%). 'H NMR (400

4-am n ( l,ohe I ) et op

MU AN Al Rl s EG S S BT u@ébr?%é& g2* (- 4,

Pr epar ddiak3d fm,BXBpl® 624dnf 28m?7. | %s(d 1—80 Hz, 1H). MS 329 (MH ).

3-44- am no- 34et hoxycar bony1) - 2- |noI|n 5-

ylé Xy) - 2, 2Iol A 'a?ri‘)‘B‘é‘ﬁ ‘é"%ﬁgﬁ %@gﬁﬁf"é“%}fb) and cycl ohept anani ne as a

brown sol i d 44308ve MA@ (NP, T@E&a@h@mfw of 2-{cyclohexyloxy)}-6-nitrobenzonitrile
4-am no-5- (3-(cycl ooet yl am no) - 2- di et hyl - 3- oxopr opoxy) - 2- net hyl qui no-
{Example 36¢, 50.0 g, 020 mol) in'T1 iF/ AcOH (1:1 by volume, SO0 mil} was added ron powder

(34.0 g, 0.61 mol} in one portion at room temperature under nitrogen. The reaction mixture was
refhixed for 40 min under nitrogen and cooled down to room temperature and EtOCAc (2 1) was
25 added. The precipitate that formed was filtered off and washed with EtOAc. The organic layer
was separated and washed successively with water (2 X 300 mL}, agueonus NaOH {(1.0N, 2 X
300 ml), saturated NaxCO; solution (300 mb), brine (300 mL), dried over Na,SQq filtered and
evaporated under reduced pressure, The residue was purified by chromatography on silica gel
cluting with 25% EtOAc in hexanes to give 2-amino-O-{cyclohexyloxyibenzonitrile as a pale

30 yeliow oil {(45.0 g, 945%), which solidified after storage overnight at room temperature.

81



| i ne- 3-earboxylic acid Prepared as in Exanple 1 from et hyl
4- am no- 543- (eyel ooct yl am no) - 2, 2-di net hy1l- 3-
oxopr opoxyP-28twmesdyg| qui nol i ne- 3- ear boxyl at e ( Exanpl e 49ayTas2@n/0adshz whit e

solid (1 1%9. M 10 428 (MH). Exanpl e 49a: et hyl
4- am no- 543- (cyel ooctyl am no) - 2, 2- di net hyl - 3- oxopr opoxy), -
met hyl qui nol i ne- 3- ear boxyl at e Prepared as in Exanple 24a from

34( 4- am no- 3( et hoxyear bony1l) - 2- met hyl qui nol i n- 5-
y1) oxy) - 2, 2-di. ARty L iprapaNg) C @Ci) 4 é%é&”%xﬁad@&?on@@ﬁsﬁ@%goﬁ%% anamingas a

brown sol i d™I5(469% N5 456 ( M+
4- ami n@l&é@ (i@/ hiHl obeyB-12.¢ P ik rfbﬂtrhyﬁxbﬂopﬁy lamrm)lr @iMdrmltW$l¥@Vm§/0@f opoxy

)et hy| 31“ L Xﬂ%ﬁé%@ %gﬁgﬁzgﬁéﬁﬁ‘zgk&mﬁet% fﬁgg@ O anhyggé)ugpneﬁlanoi G&m

am no) ﬁa,)Zzndi aeetihydid 3s0x e opm(ﬂ)m Zomtmy,l Diopeikhi Hem3t @ﬁ;ﬁmxg hateuiEsanpl e

50a) as an off- whit olid RN 00 O-d6) 0.71
61 1% froppnpyn Rg@a% 2 % g4 ?é mMob) 197111}@611 oug 111:.,(1}6111@ m%mggifr mir?(Ecj_)
? 57J( Briss (m]fil'aﬁro@mgijguifadm eve Eﬂg(ﬁhéd H%\zmnlr@f;l&xm {zmg)?t; @thén ‘811@ ﬁdf) %111% u{) Z 65

(brs, |r(1§(fn) leulirr@pre( Bres thﬁ2535g_ig|_c)a WARS 14‘@}4 (W)w a 1munum of 4 OC The mixture

2011/ 12369 3 5 . o ¢
- ani n(%V }%@?_ é‘kfggr oxg %@g%&mmm{%y [ or og%ég%i g%f " %}(‘éﬁ et ﬁ“himm of ga

3 OXOprOsmeWmBHm‘BgHﬁyla 0ok bthed- darthoxy bathe reaction often iabkmanedi)amnmab

Ex I 24afrom3 44- amno3 et hoxycarb 1)-2-neth i nol.i n-5-

yl ?ggy%,‘i‘zmz STt h"{,iT p?“aﬁgﬁ% 8 2 .Hm(n %ﬁﬁ)%é ﬁ?b"f)tuélﬁa Xasqilﬂm dd&ﬁfﬂi at a rate

EX am lnqmgal @i DRt QYAPHORAN vhcQbn a%nRr2BE QoS! i 409 6 VB A 3Rk ML) -
anpl e

4- am nEOBPES: Fehpstan gaiainsied for aiothst { hylnBeoldpr opxy rodedetiy qui nol
i ne- 3- (f@({’nl?(%ér}%éig‘m?ec' Grhe PA/C was filtered out using a Tetlon filter, and the solvent was
evaporated. Ice water (1 L) was added to the residue, then the water was decanted and discarded.
IS The residue was dissolved w dicthyl cther, washed with water, then saturated sodium
bicarbonate solution, then dried with magnesium sulfate and concentrated. The product was then
purified on silica gel using isocratic DCM to give the product as a yellow o1l (31.5 ¢, 83%).
Example 36¢; 2-{cyciochexvioxy}-6-nitrobenzonitrile
To a solution of cyclohexanol (46.8 grams, 0.467 mol} in anhydrous THF (1 L) was
20 added sodium hydride (20.3 grams, 0.508 mol) at -40 °C under nitrogen. The reaction mixture
was allowed to warm slowly to room temperature and stir for another 1 hour. It was then cooled
down to -55 °C and 2.6-dinitrobenzonitrile (78.4 g, $.406 mol} was added. The reaction was
stirred at room temperature overnight, then cooled down to -20 °C, and citric acid (23.4 grams,

0.122 mol} was added., The mixture was then poured into ice water (5 L) which contained citric

bJ
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acid (7.8 g, 0.041 mob), stirred for 15 minutes, and the precipitated product was collected by
filtration, The crude product was recrystallized from isopropanol (750 mL, hested to boiling,
then cooled down to 0 °C), filtered, washed with isopropanol (300 mL), then air dried to give
84.4 g vellow solid. The solid was dissolved i dichloromethane (169 mL) and filtered through a
plug of alumina to give the title compound as a pale yellow solid (83.2 g, §3.2%). 'H NMR (40

30 Milz, DMSO-dg) 6 1.4 (m, 41, 1.6 (m, 2H), 1.7 (m, 2H), 1.9 (m, 2H), 4.75 (m, 1H), 7.79 (dd, J
= 2.0, 8.0 He, [H), 7.84-7.91 (m, 2H).

&2



10Prepared as in Exanple | from et hyl

4- am no- 5- ( 3- (ehr oi nan- 4-ylarnino)- 2, 2-di net hyl -

oxopr opoxyP-28twmesdyg| qui nol i ne- 3- car boxyl at e ( Exanpl e 5layTas2a@n/osdshz whit e
solid (80%. 111 NWR (400 MHz, -DMsO46) 6 1.31 (d, J = 4.0 Hz, 6111),
1.80-2.00 (m 211), 2.76 (s, 3H), 4.05- 4.19 (m 211), 4.24 (s, 211), 5.10
(g, J= 6.8 Hz, 111), 6.51 (t, J =7.6 Hz, 1H), 6.89 (d, J= 8.4 Hz, 1H),
6.94 (d, J = 8.0 Hz, 111), 7.01 (dd, J = 15.0, 8.4 Hz, 2H), 7.30 (d,1 = 8.8
Hz, LH), 7.66 (t, 15= 8.4 Hz, 1H), 8.26 (d, J = 8.8 Hz, 11-1), 8.77 (brs,

1H), 12.31 (brs, 11-1), 12.86 (brs, 1H). M 450 Exanpl e 5l1a: et hyl
4- ami n@;xsﬂ(pge {6 Hroman-34cy(cariphopngcaz bel aneitihy 1-nB:toxdp proppxd yreghyl-

met hyI u1n e 3bca§box | at e Prepared as in Exanple 24a from
34(4 unw ﬁ'm?ms[dﬁ $X

darh nyl) - 2- met hyl qui nol i n- 5-

20yI )oxy) 2 2- di met hyl pr opand¥le_gbi anpl e 47b) and ehroman- 4-am ne
(Lit. Y. et al. PCT Int Appl. WD(2008043019) as a brown solid (37%.
M5 478 (MH+). Exanple 52  HOC” N N 0
4- am no- 5434( 5- met hoxy- 1, 2, 3, 4-t ejpaky drgnapht bal en- 1-y1) am na) - 2, 2-

di met hyl - 3- oxopr opoxy) - 2- met hyl qui nol i fe- Q}ca ylic acid. Me N HO2C
NH2 0 25 WD 2011/123693PCT/ US2011/ 030802 Prepared as in Exanple 1
from et hyl

4- afi no- 5- ( BIPrsdnat Hexyranple 31 45ipwt cHNY ot-8REnt-Hal EACESPISRHONYYY)-2: di met
hyl - 3- %%%%Rﬁ&@&&%?%zm%% Q%n@h’éc'l@ké@&ﬁatf;%%@ﬁ aff% e&@(@aﬁ% ?o@@@;)( @%:a’”%_h

off-white solid
6H), 1.M82RI4GTMEn DMHO-d2. 675%2231;4) 5HY 128 sl i)lefé 14629(51 SHOS. (4m. 1)), 6. 59

(&I 346 fdOB S DA A Lo iy Ul 2

(brs, IH),7 ”MZ(sZBiX M‘MQ{MM.E){) 12.80 (brs, 114). I\/B 478 (I\/L) Exarrpl e

52a; et hyl 4 arn |no 5-(34 5 rret hox_ rah en-

- ypAr ni no) E3ampigi mddhy oxo?ﬂ’”%}B )ﬂ‘éﬁ%ﬁ%fswgfcefﬁ} W" g ga%% % te
Pr epar egids, dnﬁbl@éakmlr@o@’fl@e from

3-44- am no- é et hoxycar bony1) - 2- net hyl qui nol i n-5-

10yi ) oxy) - zi’wmcmeabhw prepeisole fae dV-(IBdanpine-247pyordneoxy )-2-methylpropan-2-
5- et h%%ycjmig%\’?'n%m%gfsan%gy gh%@%@@%% and cthyl 3-oxobutanoate as a bright yellow solid
(55%). MS 428 (MH"),

15 Example  37b:  N-(1-(3-amino-2-cyanophenoxy -2-methylpropan-2-vheyclohexane-

carboxamide
Prepared as in Example 22b from N-(1-hydroxy-2-methylpropan-2-vhcyclohexane-
carboxamide (Example 37¢) and 2-amuno-6-fluorobenzonitrile as an off-white solid (29%). MS
316 (MH Y.
20 Example 37¢: N-(1-hydroxy-2-methylpropan-2-yljeyclohexanecarbogamide

Prepared as i Example 24a fHom cyclohexanecarboxylic acid and 2-amino-2-

methylpropan-{-of as a colorless oil (15%). MS 200 (MH').

Example 38: 4-aminoe-5-2-3-C-hydroxyethoxy)-S-methoxybenzamido)-2-methylpropoxy -

25 Z-methylguinoline-3-carboxylic acid

&3



| en-1-am ne as a brown solid (40%. Ms 506 (MIF). Exanple 53:
4- am no- 5- (2- (4- met t oxybenzam do) - 2- net hyl pr opoxy) - 2- met hyl qui nol i ne- 3-

car boxyl iwoaeiw2369% HO2C Ove Prepared as i n Exanmplce/ub26inm08086t hyl

4- am no- 5- ( 2- (4- met hoxybenzam do) - 2- met hy1lpr opoxy) - 2- et hyl qui nol i ne- 3-earb
oxylate (Exanple 53a) as a white solid. M5 424 (at). Exanpl e 53a:

et hyl

4- am no- 5- ( 2- (4- met hoxybenzam do) - 2- et hyl propoxy) - 2-i net hyl qui nol i ne- 3- ear

boxyl at e Prepared as iva_Exanpl e 24a from

4- am no- 5- (2- am no- 2- et hyl pr .@@ 2- i net hyl qui nol i ne- 3- ear boxyl at e

(Exanpl e 24b) and 4-met hox§®€nzpi ¢ aci dfas a brown solid. M5 452 (MO
e

Exanpl e 54: 4-am no-5- (2- ( 2- hydiexXybe
carboxylic acid 25 M HO2C = WO 2011/1
Prepared as in Exanple 1 from ethyl
4-am no- 5- (2- (2- hydr oxybenzam do) - 2- net h Ipro oxy) - 2- met hyl qui nol i nc-3-earb
oxyl ate (Exafyl Séh@@a)of SRR o L Inkd- f@n@év‘r@mhwg?imdtlmbmmmd%@awﬁlbé' 54a;
et hy| ; p p 3 237
4- i ndl B B ey Bansant doy - 15"?3.:;5‘“9‘3“‘E‘f?iopcffi‘y) 3! mithyl quiiol i nd 3- car
boxyl att¢OBPiepar(éd, a8 viln vissanpide! (24£df( r omt, 30 mg). The su%pm\]on was then stirred

QROX | i - te

(Exanpra % ofy AR R B R BRI TR S s PR G e

Exarrpl ehcShitrad- @M B@rcOni{a2ed)-TH: QediDeN Al ) 2 H@“Lhyu,nﬁ.ﬁpq 0= iZ}e)tzmtmy)H in
carbox¥llc acid 10

Me HO2C i ,
1,0) to give the title compound as an off-white solid (152 mg, 63%). H NMR (400 MHz,
DMSO-~dg) 0 1.49 (5, 6H), 2.75 (s, 3H), 3.68 (1, I = 5.2 He, 2H), 3.73 (s 3H), 399, 1=52 Hg,
TH), 4.47 (s, 2H}, 6.57 (5, 1H), 6.88 (s, 1H), 6.96 (s, 1H), 7.06 (d, ] Hz, TH), 7.28(d, I =

10 Hz, 1), 7.67 ¢4, J = 8 Hz, 1), .14 (s, 11T} MS 484 (MIT).

P~2>pet hyl pr opoxy) - 2-
3PCT/ US2011/ 030802

Example 38a: 4-amino-5-(2-(3-2-(benzyioxyjethoxy}-5-methoxyvbenzamido)-2-methyl-
propoxy }-2-methyiquinoline-3-carboxylic acid
Prepared as in Example 1 from ethyl 4-amino-5-(2-(3-(2-hydroxyethoxy -S-methoxy-
benzamido}-2~-methyipropoxy)-2-methylguinoline-3-carboxylate  (Example 38b) as a white
15 powder (85%). MS 5374 (M),

Example  38h:  cthyl  4-amino-5-(2-(3-(2-hydroxyethoxy)-S-methoxy-benzamido }-2-

methylpropoxy)-2-methyiquinoline-3-carboxylate

Prepared as in  Example 242 from 4-amino-S-(2-amino-2-methvipropoxy)-2-
methylquinoline-3-carboxylate {(Example 24b) and 3-(2-(benzyloxyjethoxy)-S-methoxybenzoic

20 acid (Fxample 39¢) as a pale-brown solid (90%). MS 602 (MH").

Example 38¢c: 3-(2-(benzyloxy)ethoxy}-S-methoxybenzoic

Prepared as in Example 1 from methyi 3-(2-(benzyloxy)ethoxy-5-methoxybenzoate
{(Example 38d) as a white solid (64%). 'H NMR (400 MHz, DMSO-ds) 8 3.83 (s, 3H), 3.84 (1, J
=48 Hz, 2H), 418, J =48 Hz, 2H), 4.65 (s, 2H), 6.74 (s, 1H), 7.25 - 737 (m, TH).

bJ
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Example 38d: methyl 3-(2-(henzyloxyjethoxy)-S-methoxybenzoate
To a solution of methyl 3-hydroxy-3-methoxybenzoate (Chakraporty, T. K. and Reddy,
G. V. J Org. Chem, 57,1992, 5462.) (3.3 g, 181 muwol) in dry DMF (30 mL) was added K,CO;

(6.3 g, 45.3 munol} at room temperature. The reaction was stirred at room ternperature for 10

84



Prepared as in Exanple 1 from et hyl
4- am no- 5- (2- ( 3- met hoxybenzar ndo) - 2- net hyl pr opoxy) - 2- net hyl qui nol i ne-3-carb
oxyl at e (\E®anple3®3a) as a white solid. M5 424 (MH). PCT/USz@pPB@ob5a:

et hyl
4- am no- 5- (2- ( 3- met hoxybenza. m do) - 2- net hyl pr opoxy) - 2- net hyl qui nol i ne- 3-car
boxyl at e Prepared as in Exanple 24a from

4- am no- 5- ( 2- am no- 2- net hyl propoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e

( Exa”plnﬁn%4pﬁlc@ﬂd @0@@@%’%@%\?@ kc%z@ﬁ'(@ 4881 2 OF QWL Rk Q’tdc%&é&% hithAd41) .
anpl e 56: 4-am no- 5-(2-benza’ m do- 2- net hyl propoxy) - 2- mer hy

qw nol |sn1@%x34tcia§ﬁb’éﬁ>d§bt 2éradhd N@@twn wivee dd@@bimm to wﬁmpmepaﬁt@cb ang! dijpteExanpl e 1

frome I zam do-.2;

et hyl t&ﬂi&r}‘()’l v»aslin &é\%r\fg%m At tmn&;&nd r% é ;3{ %6(%3% V\ﬁ”‘ti andg Eﬁ)izcanmwé’i %}9‘2{“( WO
Exanpl ehhbade }ﬁb(ﬁb}(:k (90%) which was used in the next step without further purification.

4- am no- 5- (2- benzam do- 2- et hyl propoxy) - 2- met hyl qui nol i ne- 3- carboxyl ate
WO 2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanpl e 24a from

4- am N@Qedpde 391 NOZ AR &z&m@%%mi&;@%ﬂy@ sh O} -bRendg&abkaxyahig(ixanpl e
24b) and benzoic acid as a brown solid 22°°(N1117). Exarrpl e 57:

4- am n@c®- ( 2- (4- hydr oxybenzam do) - 2 rret hyl prop -v)-2-m hyl quin ine-3-

carboxylic acid Me HO2C OH Pregpa s in Exanple 1 from et hyl

4- am no- 5- (2- (4- hydr oxybenzanmi do) yl pr op-

oxy) - 2-met hyl cm nol i ne- 3- carbom& t 57a) as an off-white solid.
M5 410 (Mr). NH, O

Prepared as in Example 1 from ethyl 4-amino-5-((2-isobutyramidocyclohexyljoxy}-2-
10 methylguinoline-3-carboxylate (Example 39a) as a white powder (90%). 'H NMR (400 Mllz
DMSO-dgy 6 0.83 (d, J = 6.4 Hz, 3H), 0.93 (d, J = 6.4 Hz, 3H), 1.42 (m, 3H), 1.65 (m, 4H), 1.96
(m, 1), 2.40 {m, 1H}, 2.76 (5, 3H), 4.13 (m, 1), 4.99 (m, 1H), 707 (d, ] = &4 Hz, 1H), 7.25
(d, T=84Hz, 1H), 7.63 (1, T= 8 hz, 1H), 7.93( d, I = 7.6 Hz, 1H). MS 386 (MH )
Example 3%a: cthyl 4-amino-5-((Z-isobutyramidocyclohexyljoxy)-2-methylguinoline-3-
I5  carboxylate
Prepared as in Example 2a from N-{2-(3-amino-Z-cyanophenoxyjeyclohexyliisobutyr-
amide {Example 39b) and ethyl 3-oxobutanocate as a vellow solid (63%). MS 414 (MH").
Example 39b: N-(2-(3-amino-2-cyanophenoxyjcycichexylisobutyramide
Prepared as in Example 22b from N-(2-hydroxycyelohexylhisobutyramide (Example 39¢)
20 and 2-amino-6-fluorobenzonitrile as a brown solid (70%). MS 302 (MH").
Example 39¢; N-(2-hydroxycyclohexyljisobutyramide
Prepared as in Example 24a from isobutyric acid and 2-aminocyclohexanol as a colorless

oil (53%). MS 186 (MH").

bJ
5

Example 40: 4-amino-5-((4-iscbutyramidecyclohexyloxy)-2-methylguinoline-3-carboxylic

acid



Exanpl e 57a: ethyl

4- am no- 5- (2- (4- hydr oxybenzam do) - 2- et hyl pr opoxy) - 2- met hyl g

nol i ne- 3-wanboxpebase Prepared as in Exanple 24a fPOmUS2011/030802

4- am no- 5- ( 2- am no- 2- net hyl propoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e
(Exanmpl e 24b) and 4- hydroxybenzoic acid as a brown solid. M5 438 (M1+).
Exanpl e 58: 4-a.m no-5- -(2-fluorobenzam do) - 2- net hyl pr opoxy) - 2-

et hyl qui nol i ne-3- carboxylic acid Prepared as in Exanple | from
et hyl 4-am no-5-(242- Me N

or obenzam do) - 2- net hyl propoxy) - 2 e qgui nol i ne- 3- car boxyl ate (Exanpl e
58a) as an off-white solid. MpcATRTWE Exanpl e 58a: et hyl

4- am no- 5- (2- (2-f 1uor obenzam do) - ZHpe3 N ropoxy) - 2- met hyl qui nol i ne- 3- car bo
xylat e Prepared as in Exanple meo
4- am no- 5- ( 2- am no- 2- net hyl propoxy) - 2- 110l i ne- 3- car boxyl ate

(Exanpl e 24) and 2 fI uorobenzoi c acid as a ro solid. M5 440 (MO

Exanpl e 59: 2 or.o m do et h

oscar boxy! | ERAETH v 567 3o l35Re CBau T3 5TEs TR AR b
Exanpl en@lthxﬁq@mle;%myd(lr&yxﬁmm@)ﬁﬂ@&- 4(Br fabs mou@mhemami d@ SR- TEE‘[KMMW(I@-I\JE Iz,

poxiiz%{}ﬁéf}aﬂ %ﬁlgﬁ%li Iénggg 112{6%3,?(?”’3 % ((m ?ﬂj 166“5192% (m, 2 ,,Easn i%fifl én% eﬂ %Ol Hd.

4- agi nQ-13:1 25 (:3: ;f lpuors @Q&%MH";“ 009 23Rty MOEF?QXX}M%”@HPW 5 @AY= .4 Hz,
nol i ne- 3- car boxyl at e ared as in Exarrpe 24a from
4- am ndiB- 12 @i né-12z Fréft)»hyﬁﬁpftﬂogo%w H2- 2Bt W ai(Wef d-ne- 3- ear boxyl at e

(Exanpl e 24[? %dl@&g K?Gaf laHQ { % SRS I:)e((@?so{;uiamngd&(, 8%@)&%%!)&‘% ~!¥§th€'ﬁ{%m(0%ﬁ\)4% 11).

Exanpl e 60:
m no- 5<¢BetBathydr oxy- 4- met hoxybenzam do) - 2- et hyl pr op- 2- net hyl -

Prepared as in Example 2a from N-{4-(3-amino-2-cyanophenoxyeyclohexylisobutyr-
10 amide (Example 40b) and cthy! 3-oxobutancate as a yellow solid (57%). MS 414 (MH").
Example 40b: N-(4-(3-amino-Z-cyvanophenoxyjcyelohexyl jisobutyramide
Prepared as in Example 22b from N-(4-hydroxycyclohexylisobutyramide (Example 40c)
and 2-amino-6-flucrobenzonitrile as an off-white solid (99%). MS 302 (MH ).
Example 40c; N-(4-hydroxycyclohexylisobutyramide
5 Prepared as in Example 24a from isobutyric acid and 4-aminocyclohexanol as a coloriess

oil (449%). MS 186 (MH".

Example 41: 4-amino-S-isohutoxy-2-methyiguinsline-3-carboxyiic acid
Me N
e

[ ]
HOLCT
N, 0

26 To a solution of cthyl 4-amino-5-isobutoxy-2-methylquinoline-3-carboxylate {(Example
41a, 18.0 g, 59.53 mmol) in EtOH (150 mb} was added aqueous NaOH selution (3 N, 50 mL)
and the reaction mixture was refluxed overnight. It was then cooled down to room temperature
and the solution was filtered to remove any possible solid residue. The filtrate was carefully

neutralized with 6N HCl to pH 7 at 0 °C. The resultant precipitate was collected by filiration,

[\
(v

washed with water, re-dissolved in EtOH (700 mL) and water (20 mL), and treated with



10qui nol i ne- 3-carboxylic acid Me HO2C Prepared as in Exanple 1
fromethyl 4-am no-542-(3-hydroxy-4-net hoxybenzam do) - 2-

met hyl pr opoxyit/23évt hyl qui nol i ne- 3- car boxyl at e ( Exanpl e PE0A)S2@13/0303802
off--white solid. M5 440 (M1). 15Exai nple 60a: ethyl

4- ai ni no-5-(2-(3-/--4-nmet hoxybenzam do) - 2-i net hyl propox -

2- et hyl qui nol i ne- 3- car boxyl at e Prepared as in Exanple 24a from

4- am no- 5- (2- am no- 2- net hy1pr opoxy) - 2- met hylqui nol i ne- 3- ear boxyl at e

E |\E/|X-|i)rrp ld%g%ééggﬁg{%gdig(ém Q{g%éf TR NPX Y benz a6 cack & ﬁﬁm@e(@ﬁ}gmra%gh,' i NS 468
4- am h@ﬂt&t( %% sarmamb&srﬁmdbe&nz@ﬁﬁi 4Y) ogermghhhpropoxg preimetechydsoelloadd bie3- ear

boxyl i n,l Wi gouhlea]%%g?ﬁép 4 %2 gir:al'( t?%gggign at %\{ch‘_‘co)%gmﬁggt\(lﬁgwe the title

Prepar

4- am n@aép&u%rd(?a &%Q@@&yc! p@ﬂszg,rm a2 ek hydpr apxs %@@n@ﬁa{m;n@%we 3-e
arboxyl ate (Exanple 6la) as an of f-- ite solid. M5 4
Exafpi é.061k82 @mr@ﬂ) 2.19-2.24 (m, 111}, 2.77 (s, 3H), 4.05 (4, T = 6.4 Tz, 211}, 7.08 {d, I = .0 [z

4 am gy 5 2s %@%@?&W@&%M%WW&%WWMMM“

rboxyla are
4- am naiH- &ﬁranﬁn0ﬂ2%nﬁmhympﬂ0@mﬂy¢ethemhﬁlQﬁmm@ﬂﬁneéﬁﬁ@a{h@&yﬁﬂym C,

OB amit S 6o 4 e oL 6 DL o5 N e el bl 11 o e (e
di oxi ne- 6- cakpaxani; QC&H}ZZ@%EMBQ:E(Q)DEOX}HA -methylgquinoline-3-carboxylate
10 To a solution of Z-amino-6-1sobutoxybenzonitrile (Example 41b, 164 g, 86.32 mmol)
and ethyl aceteacetate (16.9 ml, 86.32 mmol} in anhydrous toloene (200 ml} was added SnCly
{(19.9 mb, 172.63 mmol} over a period of 15 minutes at room temperature under nitrogen. The
stirred reaction mixture was then refluxed for 3.5 b under nitrogen. After it was cooled down to

room temperature, the reaction schution was concentrated to remove most of the solvent under

i
(¥

reduced pressure. The residuc was re-dissolved in EtOAc (3 L) and carefully neutralized to pH 8
with agucous NaOH solution (6.0 N, ~110 mbL) at § °C. The resultant mixtare was stirred at
room temperature overnight, The precipitate was filtered off, and the organic layer was scparated
and washed with brine (400 mL), dried over Na,8O, and concentrated under reduced pressure.
The residuc was purified by column chromatography on silica gel cluting with 50% EtOAc in
20 hexanes to give the title compound as a white solid (18.0 g, 69%). MS 303 (MH").
Example 41b: 2-amino-6-isobutoxybenzonitrile
To a solution of 2-isobutoxy-6-nitrobenzonitrile (Example 41c¢, 343 g, 0.156 mol} in
AcOH/THF (1:1 by volume, 250 wml) was added iron powder (17.36 g, 6.311 mol} in one
portion, The stitred suspension was heated to reflox for 30 minutes. After it was cooled down 1o
25 room temperature, the reaction solution was diluted with EtOAc (1 L), The sohd was removed
by filtration, and the filtrate was washed subsequently with water (300 mL X 2), 1N NaOH (300
ml), saturated Na;COs agueous sohution (300 mbL), brine (300 ml), and dried over NaxSQ,.
After evaporation of the solvent, the residue was purified by chromatography on silica gel
eluting with 20 % EtOAc in hexanes to give the title compound as a yellow oil {16.4 g, 83%). 'H
30 NMR (400 MHz, DMSO-dg} 6 0.96 {(d, J = 6.8 Iz, 611}, 1.96-2.02 (m, 1H}, 3.75(d, I = 6.4 Hz,

&7



poxy) - 2- met hyl qui nol i ne- 3-carboxylic acid M N HO2C Prepared as
in Exanple | fromethyl 4-am no-5-(2-(2, 3-di hydrobenzo[b: [1, 4idi oxi ne- 6-
car boxamwo)e/1edodyl pr opoxy) - 2- net hyl qui nol i ne- 3- car borgraiseoiims@npl e 62a)
as a pale- 15 yellow solid (18%. NWR (400 MHz, DVsO-d() (5 1.49 (s, 6H),
2.76 (s, 3H), 4.25 (in, 4H), 4.48 (s, 2H), 6.87 (d, | = 8.8 Hz, 1H), 7.06
(d, I =7.6 Hz, 1H), 7.39-7.26 (m 3H), 7.67 (t, J =7.2 Hz, 1H), 7.99 (s,
1H" 8.83 (brs 1H), 12.31 (brs, 1H), 12.71 (brs" 1H). M5 452 (Mt).

Exanpl %}122 )6 thﬂ 1 617(d, 1=284Fiz, 13D, 630 (d, ] = 8.4 Hz, [H), 7.15 (&, J = 8.8 Hz, 1H). MS

4- am no- 3~di hydr obenzo[ b][1, 4] d| oxi ne- 6- ear boxam do - 2-

met hyl pﬁbp‘dﬂy) 2 met hyI qU| nol i nc- 3- ear boxyl at e 20Prepar ed as in Exanple 24a
from 4-am ng-5-(,2-, )= 2 Wyl pr.op l € IlneSCarboxyIate
(Exanpl e 24 SIS “fl}ill)o"(zlc?g%%&r/?el Oélglr%oxyl ic acid as a

brown sol i dS()«ﬁiQ%hvdMEﬁcm Gk sion Mi1204.8/51 2389 3ROCTHAISREILEOBB8OR vdrous
Pre pared as in Exanple | from ethyl
ng}&gﬁ(}@ r@&h?‘l‘%t“é’ﬁ&ﬁ’pd@)j @ﬁﬁétiﬁyqn internal temperature of 40°C to 43°C. 2-

Pf ODOXBQ E%/él%%{ﬁ?}y CIP &04 ilnﬂeD %zs ?ggog%{t %‘3 F&d@&%@i" ¢ H3AR8wAR. afnk it
2 am n@x—aSh(&e(,( a-@f@ﬁ bﬁﬁ@afmmmmg siRanebly ks HE0xX ) mBoretiytbbenzonitrile (50.0
5qui nol i rbox I epared_as in. le 24a from

49am n@uge gmaﬁl 9 ?‘r@f“ﬁﬁ%‘f"&éé&éy%‘ *%dl{iﬁymmlwafr &Ré@dé%ér Bk A ed
( Exanplyg 18613&}1961 W} t%f,ﬁtahb“h@!é&@@ 0l @oasl fwas a@ichl AN iEA Ldlids MR rd EBe tN@)

[0 and the organic layer was separated. The aqueous laver was extracted once more with a mixture

of diethyl ether (250 mL) and hexanes (250 mL). The combined organic layer was washed
twice with a solution of citric acid {53 g} in water (500 mL)}, then washed with 80% brine (300
mkb}, then dried with magnesium sulfate, filtered and concentrated under reduced pressure. The

residuc was dissolved in methanol (500 mL), and the immiscible oil carried through from the

i
(¥

sodimim hydride suspension was separated oft in a separatory funnel. The solvent was evaporated
under vacuum, and the residue was washed with hexanes (250 mL)}, atter which the product 2-
amino-6-isobutoxybenzonitrite was obtained as a viscous oil (46 grams, yield: 66%). 'H NMR
{400 MHz, DMSO-dgy 6 7.16 (1, /= 8.0 Hz, 1H), 633 (d, /=80 Hz, 1H), 6.17 (d, J=8.0 Hz,
1H)}, 5.97 (s, 2H), 3.75 (d, I = 7.2 Hz, 2H), 2.00 (m, 1H), 0.97 (d, J = 6.8 Hz, 6H) ppm. MS 191
20 (MH).
Example 4 1¢; 2-isobutoxy-6-nitrobenzonitrile
To a solution of Z-methylpropan-1-ol (9.6 mL, 0.104 mol} in anhydrous THF (200 mL)
was added NaH (60% in nuveral oil, 4.565 g, 0.114 mwol) wm small portions at 0§ °C under Na.
After it was stirred at room temperature for 30 min, the reaction mixture was cooled down to -70
25 °C and 2,6-dimnitrobenzonitrile (20.0 g, 8,104 mol) was added portionwise. After the addition was
complete, the reaction mixture was stirred at -70 °C — RT overnight, then poured into ice water
{600 mL). The resultant precipitate was collected by filtration and rinsed with water, hexane, and
air dried to provide 2-isobutoxy-6-nitrobenzonitrile as a hight yellow solid (34.3g, EOO%},
NMR (400 MHz, DMSO-dy) 6 1.0 (d, J = 6.8 Hz, 6H), 2.04-2.11 (m, 1H), 4.02 (d, } = 6.8 Hz,
30 2H), 7.69-7.71 (m, 1H), 7.84-7.90 (m, 2H). MS 221 (MH").



Exanpl e 64:

4- am na- 5- (2- ( 3- met boxypr opanani do) - 2- met hyl pr opoxy) - 2- met hyl qui nol i ne103-c
ar boxyli cwadd11/123¢462C0 NH2 0 N ) OMe Prepared as in ExampCe/uszémosese? hyl

4- am no- 5- ( 2- ( 3- met hoxypr opanam do) - 2-i net hyl -

pr opoxy) - 2- met hyl qui nol i ne- 3- ear boxyl ate (Exanple 64a) as an off-white
solid. M5 376 (MElI). Exanple 64a: ethyl

4- am no- 5- ( 2- ( 3- met hoxypr opanani do) - 2- met hyl pr opoxy) - 2- et hyl - | 5qui nol
ne-3-e |

4- anln%JSQ%%éﬁiﬁﬁgnﬂm Hg%ﬁ%?%%g;ﬁﬁhgﬁuﬁéﬁgpéﬁﬁgﬁ ﬁ%gggﬁearboxylate
(Exanpl e 24b) and 3- et hoxypr opan¥f s a brown solid. M5 404 ).
20Exanpl e 65: |

4- am no- 5- ( 2- but yram do- 2- nethy%ﬁb@po ) -¢Z- net hyl qui nol i ne. - 3-car boxylic
acid WO 2011/123693PCT/ US2011/ 030802NH, O repared as in Exanple | from
et hyl 4-am no-5-(2-butyram do- 2-net hylpropgxy) - 2-

met hyl qui nol i ne- 3- car boxyl ate (Exanple 65a) as an off-white solid. M5 360

(v ) PE)paWpl @s Gﬁaﬁ‘(@mﬁyl i from ethyl 4-amino-5-isopropoxy-2-methylguinoline-3-
4-am ng- 5- 2- met.h x t I red as
in Exaf Can u%é%& L(I% am ig qgrhab i “Sh iBfa}%PﬂO/X @Rﬁﬁ?Xd(g\i%%y?qyd )% FE({?%a

li ne- Sﬁesalﬂhwml ave {f( BExampie4 240, ang but it | e sacid, 83), 4. J:ir(dvxln- S(ﬂ Hﬁl {HVB 388
(ML) 7.60 (t, J= 8.4 Hz, 1H). MS 261 (MH".

Example 42a; cthyl 4-amino-5-isopropoxy-2-methyvlguinoline-3-carboxylate

Prepared as in Example 2a from 2-amino-6-isopropoxybenzonitrile (Tachdjian, C. ot al.

PCT Int. Appl. 2008, WO 2008154221) and ethyl 3-oxobutanoate as an off-white solid (32%). 'H

10 WNMR (400 MHz, DMSO-dg) 0 1.32¢t, J = 7.6 Hz, 3H), 1.38(d, J = 6.0 Hz, 6H), 2.54 (5, 3H), 4.3

{q, =72 Hz, IH), 4.83-4.8% (m, 1H), 6.93 (d, J =80 Hz, 1H), 7.20(d, J=8.0 Hz, 1H), 7.50 (1,
J=8.4Hz, 11, .14 (s, 2H). MS 289 (MH".

Example 43: 4-amine-S-((I-(hydroxymethylicyclohexylimethoxy)-2-methylguinoline-3-
15  carbexylic acid

Me N

]

HOzC: \/\(\ ;
NH, O

OH
Prepared as in Hxample 1 from ethyl 4-amino-5-((1-(hydroxymethyljcyclohexyl)-
methoxy)-2-methylguinoline-3-carboxylate (Example 43a) as an off-white solid (49%). 'H NMR
(400 MHz, DMSO-d;) 5 1.37-1.48 {m, 10H)}, 2.75 (s, 3H), 3.50 (s, 2H), 4.03 (s, 2H), 5.08 (brs,
20 1H)L 7.06(d, J =84 Hz, 1H), 7.25(d, J =88 Hz, 1H), 7.66 (1, J = 8.4 Hz, TH), 9.39 {brs, 1H},
12.17 (brs, 1H}, 12.74 (brs, TH). MS 345 (MH ).

Example 43a: cthyl  4-amino-5-((1-(hydroxymethvljcyclohexylimethoxy)-2-methyl-

quinoline-3-carboxylate

89



Exanpl e 66: 4-am no-,.-netliyl-5-(,,- ethydrofuran-3-earboxa 'do)propoxy)-

qu 01li 114.-3-carboxylic acid 10 Me HO2C Prepared as in Exanple

from et hyWo 2011/123693 PCT/US2011/030802

4- am no- 2- net hy1l- 5- ( 2- net hyl - 2- (t et r ahydr of ur an3- car boxam do) pr opoxy) qui nol
i ne- 3-ear boxyl ate (Exanple 66a) as an off-white solid. M5 388 (M.

Exanpl e 66a: ethyl 4-am

no- 2- net hyl - 5- (2- et hyl - 2- (t et r ahydr of ur an- 3- car boxami do) -

propoxy) qui @9}'})&1‘3@ 2 %@rﬁ%ﬁﬁ ALE from (i- (I? g e:xﬁ)@ﬁaeﬁi (.%ob@cn@g@mjﬂﬁ i%éﬁoﬁcﬁ@m

4-am no- 5- (2-am no- 2- net hyl pr opoxy) - 2- hyl qui nol i nc- 3-'ear boxyl at e

( Exanpleti24 cetand! Tahdiahy dr. oft talai(3- b“arlﬁmx’y (@8, aBiCH 2882 i@ 4B owmds ghid 3-

416 (M-1 ];., Qi< 4 (hydr oxymet hypbenzam do) - 2- neth
R R o T kst S G r B R Ve P

Prepared as in Exanple I fron1ethy|

4-am nQ-5-(2-(4-(hydroxyneth benzam do) - 2-

met Ryl Bropexs ) - 23tet hyAi-#ias (“)%l“ﬁ %‘i%‘éﬁﬁbwwiéﬁ“émﬁ@amﬂﬂ@iﬁwxh&z"gwmﬁ"

of f - mhlhguﬁﬁgnqﬁry§“@ggcg5(NFl) WD 2011/ 123693PCT/ US2011/ 030802

Exanple 67a: ethyl

4-am no-5-(L-(4-(1,: droxynetH@ i do) - 2- met hyl propoxy)-2- me thylq u
inoli ne-3- carb o xy late Prepared as in Exanple 24a from

4- am no- 5- ( 2- ami no- 2- nethyl%%Bpo F t quU|noI|ne 3- car boxyl at e
(Exanpl e 24b) and 4- (hydroxynet h{% B “ds a brown solid. Ms 452. 5

(MN . Exanple 68: 4-am no-5-(2-(2- netho%?ae 1 do) - 2- net hyl propo - 2-net hy
carboxylic acid
OH
Prepared as i Example 1 from ecthyl 4-amino-5-(2-(3.5-dihydroxybenzanmido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylate (Example 44a) as a white solid (73%). 'H
10 NMR (400 MHz, DMSO-dy) 6 1.46 (5, 6H), 2.75 (s, 3H), 4.44 (5, 2H), 6.3-6.31 (m, 1H), 6.61 {5,
2H), 7.04(d, I=80Hz, 1H), 7.27(d, =84 Hz, 1H), 7.66 (1, I=8.0 Hz, 1H), 798 (s, I1H), 8.79
(brs, 1H), 9.48 (5, 2H). MS 426 (MH ).

Example  44a;  cthyl  4-ammo-5-(2-(3,5-dihydroxvbenzamido )-2-methylpropoxy}-2-

methylguinoline-3-carboxylate
15 Prepared as  in Example 24a  from  4-amuno-5-(Z-amuino-2-methylpropoxy)-2-
methylguinotine-3-carboxvlate (Example 24b) and 3,5-dihvdroxybenzoic acid as a yellow-brown

solid (15%). MS 454 (MI1)

Example 45: 4-aminoe-85-((4d-(isopropylcarbamoyheyelshexyDoxy)-2-methylguinoline-3-

28 carbexylic acid
Me N

’d

HOLC™ Y

NH, O
H
[ j\ ,NY
0]

Prepared as in Hxample 1 from cthyl 4-amino-5-{{4-(isopropylcarbamovijcyclohexyl)-
oxy)-2-methylquinoline-3-carboxylate (Example 45a) as a white powder (71%). 'H NMR (400
MHz, DMSO-ds) ¢ 1.01{d, J = 6.4 Hz, 6H), 1.59-1.68 {m, 6H), 2.06-2.09 (m, 2H), 2.2-2.22 {m
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Me HO2C O NOWe 10Prepared as in Exanple 1 from et hyl

4- am no-5- (2- (2- met hoxya. cet anti do) - 2- net hyl pr o-

poxy) - 2- e0lyiigeBesl i ne- 3- car boxyl at e (Exanpl e 68a) as a&anTafstemiosisez sol i d.
M5 362 (M1+). Exanple 68a: ethyl

4- am no- 5- (2-(2-i net hoxyacet ai ni do) - 2- met hyl pr opoxy) - 2- et hyl qui nol

ne- 3- car boxyl at e Prepared as in Exanple 24a from

4- am no- 5- ( 2- am no- 2- net hyl propoxy) - 2- met hyl qui no15l i ne- 3- car boxyl at e

( Exarrph?%%@f) (:28M), 21 ROXn Y ATLLING (BT, 8843 browa 1$0liHg. 7 MBI d M

5- (2 adémahﬁﬁck2:n&vh¥lpﬁbpdkymrh & Ho- ZhnBrRybgui ol Ehé{BscaitbokyPée acid
20Pr epz{;ﬁg as in :Exanple | from ethyl

542- acet ar rii do- 2- nethylpropoxy) 4-am no-2- ne tyl quinoline-3-carboxyl ate

( Exanpl e 69&Xatﬁ§ican@*ﬁf f el t @-a8hd-6-((MBoP3Dy(chibhid)cyclohexylxappleciba:

eth% 542- arnldo 2- nethylpropoxy) 4- am no- 2- et hyl qui nol i ne- 3-

car BoxyHat e ‘“rgx Pi€pared as in Exanpl e 24a from

4- am no- 5- ( ?’ra‘%%gﬂ%s 33 MREAY l,%qu)(b%;m@ hyaxQ}H{!ﬁﬂgladx@?*‘vas&ﬁf)ﬂ@%ﬂo@x@%me-
(Exanpl e 24b) and acetic acid as a brown sol

2011/ 123698PcTt (S20miy @@@g@?»t@éam‘u)@umgoaic as a VQHOV\I sohd Dé/o) MS 414 (MH,

4-am no- 5- (%xé&%}grﬁgf&w r&t?% gf(’a L}mm})}/ N 130}Erﬁ§))‘kwa ohgimmcmémami

di oxi ne-5-car pox ul no car oxyllc aci d
Me N Prepared as in meph 22h from  4-hydroxy-N-isopropyleyelohexanecarboxamide
10 (Exanple 45¢) and 2-amino-6-fluorobenzonitrile as an off-white solid (17%). 'H NMR (400

MHz, DMSO-ds) 0 1.01(d, J = 6.4 Hz, 6H), 1.47-1.57 (u, 4H), 1.67-1.77 {m, 2H), 1.89-1.93 {m,
2H}, 2.08-2.15 {m, 1H), 3.75-3.84 (m, 1H), 4.57 (brs, TH), 5.93 (5, 2H), 6.19 (d, I = &0 Hz, 1H),
6.28(d, F =80 Hz, 1), 713 (1, 1= 8.0 Hz, 1H), 748 (4, J = 8.0 Hz, 1H). MS 302 (MH").
Example 45¢; 4-hyvdroxy-N-isopropylevelohexanecarboxamide
5 Prepared as in Example 24a from 4-hydroxyeyclohexanccarboxvlic acid and propan-2-

amine as a colorless oif (68%). MS 186 (MH").

Example 46 4-aming-3-3-(G-methoxyvhenzyliamine}-2,2-dimethyk-3-oxopropoxy)-2-
methylquinsline-3-carboxylic acid

Me N

s
|

o ) H\Q\
NH, O N
2 \;y%r OMe

20 o]
Prepared as in Example | from cthyl 4-amino-5-(3-((3-methoxybenzyljamino}-2,2-

dimethyl-3-oxopropoxy -2-methylquinoline-3-carboxylate (Example 46a) as a white powder

(58%%). M.p.: 172~174 °C . '"H NMR (400 MHz, DMSO-ds) & 1.31 (s, 6H), 2.76 (s, 3H), 3.53 (s,

3H), 4.21 (5, 2H),4.27 (d, F = 5.6 Hz, 2H), 6.64 (dd, } = 8.0, 2.4 Hz, 1H}, 6.69 (m, 1H), 6.72(d, ]

25 =8.0Hz 1H) 6.9¢7.10 (m, 2H), 7.28(d, I = 8.0 Hz, 1H), 7.66 (1, = &0 Hz, I1H), 847 (¢, I =
5.6 Hz, 1H), 8.77 (brs, 1H}, 12.26 (brs, 1H}, 12.79 (brs, 1H). MS 438 (MH").

Example 46a: ethyl 4-amino-3-{3-{{3-methoxybenzylyamino }-2,2-dimethyl-3-

oxopropoxy -2-methylguinoline-3-carboxylate
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NH2 O Prepared as in Exanple 1 from et hyl
4-am no-5- (2- (23-di hydrobenzo[ b] [ 1, 41di oxi ne- 5-
5car boxamvaaptizra@Bhyl pr opoxy) - 2- met hyl qui nol i ne- 3- car bexylusbt@ 1/5sanpl e

70a) as an off- white solid. M5 452 (MN. Exanpl e 70a: et hyl

4- am no- 5- (2-(2, 3-di hydrobenzo[ b] [1, 4) 1di oxi ne-5- car boxam do) - 2-

nmet hyl propoxy) - 2- net hyl qui nol i ne- 3- car boxyl at e Prepared as in Exanple
24a from

4- am no- 5- ( 2+ W NQs % Eﬁ?}nﬂ%{& L 98&@%3‘ anfB Nl auiHEL I ne. %’1%@1@19}9%%11311?7 2-
(Exanpl e 24b) "and 2, 3-di hydrobenzo[ b] [ 1, 4] di oxi ne- § carboxylic acid as a

br own slohétbly ipmams@@d( HanpExdmp kel iyl Yowbrianesbay Ly Byssodid kéi*hbdhéizan d
- 2- neth #Pgopoxy) -ui no boxylic acid Me HO2C 150w Prepared as
in Exanple”l from et hyl

4-am no- 5- ( Zx§3pib- dibres -l xybenz ayndsendaey. Whﬁﬂﬁmm@&vlg 2 redibihgliraiahi ne- 3-
earboxyla e (Exanple 71a) as an off-white solid. M5 454 (ML4).
| &%Ffa: ethyl 4-anino- -(7 -(3,5 -d net hoxybe nz a m d o)-2-nethy

I‘Op OXY) - 2- pi@atRy Lo # 'EQ@{n'pk,“ 28- 1% rhh@dréy) habandRepanet Ag;hdnfxanpl e
24a from 4-am no-5-(2-am no- 2- nethyl r opoxy) - 2- met hyl qui no-

q
| i ne- 3@6@%@&% ab etk afpl ced 248 inarnd @ socaeret fo sy bedreiselib et !dcladt a3 bt own

solid. Qﬁ? Exanpl e 72:
4- aniné 2 (3 4- dlnethoxybenfanldo) 2- nethylpropoxy) 2 nethquU|n0251|ne-

1Q Prepared as o anmpk 24a from 3- h}, droxy-2,2- dmid‘hyipmp&nom acid and (3-

methoxyphenylmethanamine as an orange oil (41%). MS 238 (MH").

Example 47: 4-amine-5-3-(cyclohexylamine -2, 2-dimethy-3-oxopropoxy)-2~-methyl-
guingline-3-carboxyiic acid
Me N

|
'402C:I;7;]:;:] H
NHZO\;y%rN
n g
Prepared as in Example 1 from cthyl 4-amino-5-(3-(cyclohexylamino}-2,2-dimethyl-3-
oxopropoxy i-2-methylguinoline-3-carboxylate (Example 47a) as an off-white solid (13%). MS
400 (M)
Example 47a; cthyl 4-amino-5-(3-{cyclohexyvlamino)-2,2-dimethyl-3-oxopropoxy -2-
20 methylguinoline-3-carboxylate
Prepared as in Example 24a from 3-({4-anino-3-{cthoxycarbonyl}-2-methylquinolin-5-
vhoxy}-2,2-dimethylpropanocic acid (Example 47b) and cyclohexanamine as a vellow-brown
solid (46%). MS 428 (MH ).
Example 47b; 3-({4-amino-3-{cthoxycarbonyl)-2-methylguinolin-5-vhoxy)-2,2-dimethyl-

bJ
5

propanoic acid
Prepared as in Example 2a from benzyl 3-(3-amino-2-cvanophenoxy)-2,2-dimethyl-

propanoate {Example 47¢) and ethyl 3-oxobutanoate as a brown solid {R0%). M5 192 (MH"),
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NH2 0OVe Ove Prepared as in Exanple 1 from et hyl

4-am no-5- (2- (3, 4-di net hoxybenzam do) - 2- net hyl -

pr opoxy) -WormetimeBeyai noli ne- 3- car boxyl at e (Exanpl e 72a) asTAars2afifososhit e
solid. M5 454 (Mr). Exanple 72a: ethyl

4- am no- 5- (2- (3, 4-di net hoxybenzam do) - 2- et hyl pr opoxy) - 2-

5net hyl qui nol i ne- 3- car boxyl at e Prepared as in Exanple 24a from
4- am no- 5- ( 2- am no- 2- net nyl propoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e
(Exanpl e 24h), @Qﬁlit‘?’mflof“c%hq)@t&g&pﬁ Sitdp 1&10%? a2QﬁlﬁWﬂV§»§Hﬁ'agoaﬁN@ﬁ%§)k
10Exanpl e 73: 4-am na-5-(2 met hoxypheny %acetam
hyIproﬂ@%ﬁiﬁzngmﬁiﬁﬂnnOHmmﬁnﬁﬁheiﬁLh%mm®Mv1n@nzmwdhfiﬁSHQ,AS’InmPB@paK@d as
Imr; t Eg(/?g‘}r)%%é‘%(t%“ g{p‘ rt.taﬁ‘gqn nux%n’rv W a‘ﬁ% neglgl gg(zg l9§?’gﬁh§)§xa ellqgl ?i% 15e);[1 ?‘rﬁ]xtu? wgs
of f - whivtze cs@ld th.robb t%&iéﬁﬁﬁ Nheki iturddxaipheCZBahe @td@ﬁmtc was filtered off and the

4-am no-5-(2-(2-(4-met loxyp I)ace amdo) 2- et
met Ryl ¢ Uﬁﬁbr*ﬁhé“‘sﬁ“é‘ér‘éow}ié{] it DEREH @Wéiﬁ@fe@% “‘f OWEX)\IérZﬁSP@ﬁﬁ%dF%m

4- am NQy kA BMHAQz 4Bl Y LRIQRBOXY dirdm B LAYk A A RALL ner @1&%{ boxy ka8 in
(Exanmpl e 24b) and 2- (3 4-di net hox%/pheny acetic acid as a rovvn solid.
20 466 heMoas) iERaRpltele ﬁqmpound as a colorless 6il (187 myg, 100%). MS 325 (M),

oo R LS LA ENEATI0) o2 TEL AR SRORY) -2 oLy auino

To a solution of benzyl 3-hydroxy-2,2-dimethyipropancate {Yang, D. et al. J. 4m. Chem.

O Soc 2002, 124, 9966, 6.68 g, 32.1 mmol) in dry THF (200 mL) was carctully added NaH (60%

in mineral otl, 3.5 g, 87.5 mmol) in small portions at 0 °C under nitrogen. The reaction mixture
was stirred at § °C under nitrogen for 2 hrs. To this solution was added 2,6-dinitrobenzonitrile
{6.19 g, 32.1 mmol}, and the reaction solution was stirred at 0 °C - RT under nitrogen overnight.
The reaction mixture was guenched with brine, and extracted with EtOAe (3X). The combined
IS organic layers were washed with brine, dried over NaxSO,. After evaporation of the solvent, the
residue was purified by chromatography on silica gel ehuting (Elunet: 20% EtOAc in hexanes) to

give the title compound as a brown solid (10.0 g, 87%). MS 355 (Mi1").

Example 48: 4-amino-5-(3-{cycleheptylaming}-2,2-dimethyl-3-oxopropoxy)-2-methyiguine-

24 line-3-carboxylic acid

Me N
]

HOLC™ Y ’
NH, o\><mN

Prepared as in Example 1 from ethyl 4-amino-5-(3-(cvcloheptvlamine}-2,2-dimethyl-3-
oxopropoxy i-2-methylguinoline-3-carboxyiate (Example 48a) as an off-white solid (12%). MS

414 (MH",

bJ
5

Example 48a: cthyl 4-amino-5-(3-(cyeioheptvlamino)-2,2-dimethyl-3-oxopropoxy -2-

methylguinoline-3-carboxylate
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Prepared as in Exanple 1 from et hyl

4-a. m no-5-(2-(4-ftuoro-3-hydroxybenzam do) - 2- net hyl propoxy) - 2- net hyl g

i nol i ne- Awoanhoregdat e (Exanpl e 74a) as an of f-white sol PdT/USB1488080NF1) .
Exanpl e 74a: et hyl

4- am no- 5- (2- (4-fl uoro-3-hydroxybenzam do) - 2- met hyl pr opoxy), -

5net hyl qui nol i ne- 3- car boxyl at e Prepared as in Exanple 24a from

4- am no- 5- (2- am no- 2- net hyl propoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e

(Exanpl e 24@)0})@1“51 A-if LR 320y %Q}Xy (ﬁ@%&h& ?%{hg*(}ac%ll%n?ir V‘ﬁctﬁ‘@%bﬂoiuw 456
(Mr). 10Exanple 75: 4-am no-5-(2- dr ox I 1 oxybenzam

- met hy lyprapex3Aigstmdpieyenoiqad 1doﬂhxn@p®- é&} b@wytyuéoitamadammﬁ Qvea bI’OV'& m solid

Pr epar le 1 fromethy

4-aninggga§5h?%§¥ oxy 5- met hoxybenzar ni do) - 2-

met hyl propoxy) - 2- nethquU|noI|ne 3- carboxylate (Exanmpl e 75a) as an

of f-white SO|Id M5 440 e 75a: ethyl

4- afti n&28TPRE (43: h%‘iné‘%i?‘“s" ﬁ‘é@ﬁ’&&?%ﬁ‘?ﬁh@gmﬂ%ﬁﬁww%’ﬁé&&% -methylquine-

2- nethmnguuggb&g%&%cﬁarboxylate Prepared as in Exanple 24a from
4- am no- 5- (2- am'no- 2- nethylpréﬁox ) - 2- net hyl pi nol i ne- 3- car boxyl ate (Exanpl e
24b) and 3- hydroxy-5- nmet hoxyb id as a brown solid. M5 20 468 (MH).

Exanpl e 76:

4- am no-5-(2-(4-(2- hydroxyetH%%y) % t qiybenzanido)-Z-nethylpropoxv)-

2- met hylqui nol i ne- 3- car boxylic acl 693PCT/ US2011/ 030802
Prepared as in Exanple 1 from ethyl O

4- am no- 5- ( 2- (4- (2- hydr oxyet hoxy) - 3- met hoxybemZzam do) - 2- et hyl pr opoxy) - 2- e

t hylqui nol i Bﬁfpgh@a{sbiﬁxh’izﬁi‘;ﬁa ¢ Ebﬁ@{ﬂ‘p—iﬂ%/ﬂ’ﬁaﬁur@ - coftboottibinicsala- &in1€5§§1~484
(MO, |e 76a. eth "
4- am n@\@21f/pm(v2r2(ffchhx)awaszlgﬁéf%b%wﬂéﬁ?ré%w&wi%é%fz)aﬁ%n oy phieenyt (%) M5

- PrOPOXY3 r4ret hyl qui nol i ne- 3- car boxyl ate Prepared as in. Exanple 24a
from 4-am no (2-am no- 2-net hyl . propoxy) - 2- met hy IEU|n ol i ne- 3- carboxylate
( Exanpl e 241Emamnid 4962 -Hlydr éx%r@mh@x@)u:ﬁim\hwmb}an oliwcei-dogeropoxy)-2et al .

Bi oorg 009, 19, 4151.) as a brown solid. M5 512 10
Exanplnxggg$ﬂ&ﬁ§k %§¥0 o - (2- hydr oxydl i oxy) - 4- met hoxybenzam do) -

- met hyl pr op@nys)md&smﬁtmhqﬂu ped finer 3{@arboxyHictoadd iR O -methylquinolin-5-
vhoxy}-2,2-dimethylpropanocic acid (Example 47b) and cyclooctanamine as a brown solid

15 (46%). MS 436 (MH"),

Example 56: 4-amine-5-(3-((3-hydroxy-2,2-dimethyipropyliaming)-2,2-dimethyl-3-oxopreo-

poxy-2-methviguinoline-3-carbexylic acid

Me. N
L1

X

HO,C
NH, OQ%H\)QOH
20 Prepared as in Example 1 from ethyl 4~ammo-5-(3-((3-hydroxy-2,2-dimethylpropyl)-
amino)-2,2-dimethyl-3-oxopropoxy -2 -methylguinoline-3-carboxylate (Example 50a) as an off-
white solid (87%). 1T NMR (400 Mz, DMSO-ds) 8 0.71 (s, 611), 1.28 (s, 611), 2.74 (s, 3H),
297 (d, 1= 6.0 Hz, 2H}, 3.0 (s, 2H), 4.57 (brs, 1H), 6,99 (d, J = 84 Hz, 1H), 7.27 (4, I = 8.0 Hz,
THY, 7.65 (t, 3= 8.4 He, 11, 7.77 (1, ] = 6.4 He, 1H}, 878 (brs, 1H), 12.04 (brs, 1H), 12.82 {brs,
25 1H) MS 404 (M),
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(j OH Owe Prepared as in Exanple | _ from et hyl
4-am no-5- (2-(3-(2- hydroxyet hoxy) - 4- met hoxybenzam do) - 2- net hyl pr opoxy) - 2- ne
t hyl qui novonetizrs@sboxyl at e (Exanpl e 77a) as an of f - whi PeTAB@lioshsoVsS 484

(NItlt). Exanpl e 77a: et hyl
4- am no- 5- (2- (3-(2- hydr oxyet hoxy) - 4- met hoxybenzam do) - 2-
nmet hyl propoxy) - 2- net hyl qui nol i ne- 3- ear boxyl at e Prepared as in

Exanpl e 24a from _ _

4-am no- 5- ( 2= a0} N0m2- 5@#@5&5&@9&2@ A ORLDY! Aulnaliings 35.6arhoxylial &nyi-

(Exanpl e 24b) and 3-( 2-hydr oxyet hoXy) - 4- net hoxyberizoi ¢ acid ‘as a brown

20so0l | @:oWB o5y ¥ MbtthylguBchnpPeaib@xylate

4-am no- 5- (2- 0- 0--hydr oxypr opoxy).- 4- net,hoxybenzam do),- 2- met hyl pr opoxy).- 2- met

vt qui mol 1 nE 8 el Salyt TR RGP o g e ATy 2 LSRG

2011/ 123693PCIALSRAALPBRB0 2cid (ExamplPragpanatl 3 asnihdr 2 Exdmplhelplodananaietshy |

4-am nQ- 5- (2- ( 3- ( 3- hydr oxypr opoxy) - 4- met hoxybenzam do) - 2- met hyl pr opoxy) - 2- m

et hyl qg‘f“ﬁ’%ﬂ %%‘@-(éé'@hﬁ\%%ﬁﬁ(g\@é X Exanpl e 78a) as an off-white solid. M5 498

(MH). Exanplea: ethyl 4-a '11lin- 5-(2-(3 -(3 -hy dro xypropoxy)-4-met hoxyb

enza m do)-2- 5net hyl propoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e

Pr epar &tampld n 51 Exdrphigo24@-Ehoman-4-ylamino)-2,2-dimethyl-3-oxepropexy)-2-methyl-

4-am ng- 5- (.2- anj_no- 2-. yl . propoxy) - 2-i net hyl qui n. ol i ne- 3- car boxyl at e
PiahisBs PSR

( Examp an ydr oxypr opoxy) - 4- net hoxybenzoi ¢ acid as a brown
solid. M5 526 (ME1+). 10 Exames. 7Q:
4-am no-542-(4-(3-tiydroxypro t hoxybenzam do) - 2- net hyl pr o-

0
poxy)-2-rrettiyiquiff|o|inc-S'j(gzﬁrb xyli 6 /aai d N
NH,” O N
O O
16 Prepared as in Example 1 from ethyl 4-amino-5-(3~(chroman-4-vlamino}-2,2-dimethyl-3-

oxopropoxy}-2-methylquinoline-3-carboxvlate (Example 51a) as an off-white solid (80%). 'H
NMR (400 MHz, BMSOC-d;) 6 1.31 (d, J = 4.0 Hz, 6H), 1.80-2.00 (m, 2H), 2.76 {s, 3H), 4.05-
419 {m, 2H}, 4.24 (s, 2H), 5.10 (g, F = 6.8 Hz, 1H), 6.51 (1, J = 7.6 Hz, 1H), 6.89 (d, J = &4 Hz,
1H), 6.94 (d,§ = &0 Hz, 1H}, 7.01 (dd, J = 15.0, 8.4 Hz, 2H)}, 730 (d, I = 8.8 Hz, 1H}, 7.66 (. ]
5 =84 Hz 1H), 826 (d, J =88 Hz, 1H), 8.77 {brs, 1H), 12.31 (brs, 1H), 12.86 {bws, 1H). MS 450
(MH".
Example Sla: ethyl 4-amino-5-(3-{chroman-4-viamino}-2,2-dimethyl-3-oxopropoxy}-2-
methylguinoline-3-carboxylate
Prepared as in Example 24a from 3-({4-amino-3-{cthoxycarbonyl}-2-methylguinolin-5-
20 vyhoxyy-2,2-dimethylpropanoic acid (Example 47b) and chroman-4-amine (Lu, Y. ¢t al. PCT fnz,

Appl. 2008, WO 2008043019) as a brown solid (37%). MS 478 (MH".

Fxample 52 4-amino-S-3-((S-methoxy-1,2,3 4-tetrahydronaphthalen-1-yhamine)-2,2-

dimethyi-3-oxepropexy)-2-methylguinoline-3-carboxylic acid
Me N

‘e

|
HOLCT

H
NH N
2 O\>§( OMe

O

[\
(¥



HO2C NH2 0Owve OOH Prepared as in Exanple 1 from et hyl

4-am no-5- (2- (4-(3-hydroxypropoxy) - 3- met hoxybenzam do) - 2- net hyl pr opoxy) - 2-m
et hyl qui /ebi2na/23@ar boxyl ate (Exanpl e 79a) as an of f - whipCe/uk2sialodao2 M5 498
(MIt). Exanple 79a: ethyl

4-am no- 5- (2- (4-(3--Aypropoxy) - 3- nret hoxybenzam do) - 2-

nmet hy1pr opoxy) - 2- et hyl qui noli ne- 3- ear box. yl at e Prepared as in

Exanpl e 24a from

4-am no- 5- ( 2: AW N052 1B AYIRT APAXY) vy MBLhYhAklAgl 4. ARBx A DOXY Bk Siro-

(Exanmpl e 24b) and 4- ( 3- hydr oxypr opoxy) - 3- et hoxybenzm c acid (Baraidi, P.
G et azhphtﬁdi%&ﬂ)@h@m 2099 9etd P 3 -8B L)X yaS- ractb)f‘igumois@:l Marbh@iﬁe OEapdd - 1+) .

Exanpl e S m ¢
Al di oxi’ n“é) ‘I(n 3 3)%12(515893 g(gc)z’ox%f\]ﬂg T%§§ gjlg qui no? #2203 bdxy P adtt  wo
2011/ 123‘3@93?(2[{1 Us20116Q0308024.22 (S _'ZH) Prepanedmastii, . ﬁx(amﬂ:ev Atk I’IHT}I ¢By- et hyl

Gt Rol Pria - 2H Hokyad & (DAl e 304 oot o2 R 6 cor B KB435 ()

Exanpl eﬁpmh(ﬁl* etlyhes, i), 12.2 (brs ‘am 12,80 (brs, 111). MS 478 (MHs
4- am no- 5-( 2-(2 é di hydr obenzo[ ][ . 4] di oxi ne- 6-'car boxam

5pr opoxy) - ....mmylﬁm ﬁbﬂ'h%emswgabb@Wk&%) 1,2,3,4- tﬁi‘m}ié@@ﬁ@dﬂa@nrhﬂ&«%mp} e 24a
(Exansi e S b A R o TR . € car bosyl i 6 actd xs-
brown sol i dPrdycd 66 1(1%1&1){) 1QEanpB-€(4&knino-3-(ethoxycarbonyl)-2-methylquinotin-5-
(S) 4-a di hydrobenzolbll 1, 41di XJ ne rboxam do

QWG%H%mﬁ ﬁﬁ%ﬁ«(@@épfj{%rﬂv@ Sigote 476 G m»?hr@%-‘ega% R %@%Wm e 1

f r Om ( D= ELBVLe as a brown solid (40%). MS “0(} (MH,
4- ami no-5- (2- (2, 3-di hydrobenzo[ b] [ 1, 4j 1di oxi ne5- ear boxami do) propoxy) - 2- et h

yl qui nol i ne- 3- car boxyl at e (Exanpl e 81a) as an off-white solid. 15M5 438
(1111 )Exampie 53: 4-amino-5-(2-(4d-methoxybenzamido)-2-methylpropoxy)-2-methyiguincline-3-
carboxylic acid

Me N

’

HOLC™ Y

o
N
H
) OMe

Prepared as in Example 1 from ethyl 4-amino-5-(2-(4-methoxybenzamido}-2-methylpro-
poxy)-2-methylquinoline-3-carboxylate { Example 53a) as a white solid. MS 424 (MH").
Example 53a; cthyl 4-amino-3-(2-(4-methoxybenzamido}-2-methyipropoxy 3-2-methyl-
quinoline-3-carboxylate
26 Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy - 2-methyvlguino-

line-3-carboxylate (Fxample 24b) and 4-methoxybenzoic acid as a brown solid. MS 452 (MH").

Fxample 54: 4-amine-5-(2-(2-hyvdroxybenzamido}-2-methylpropoxy)-2-methyiguinoline-3-

carboxylic acid
Me N
’

HOLC™ Y

: \( ; O OH
NH, o\><N
H
25
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Exanpl e 8la: (5)-ethyl

4-am no-5-(2- (2, 3-di hydrobenzo: b] [ 1, 4] di oxi ne- 5- car boxam do) -

pr opoxy) -WeorretieBeyai nol i ne- 3- ear boxyl at e Pr epapet/us201i/03dRaNp| e
24a from (5)-et hyl

4- am no- 5- ( 2- am nopr opoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e (Exanpl e 26b)
and 2, 3-di hydrobenzo[ b] [ 1, 4] di oxi ne-5-carboxylic acid 20 as brown solid. M
466 (MT). Exanple 82:

(S)- 4 am nopbef2y(4 (Rryinoxy eihoxyl S IEHISORON,EARL AN REBRX R
nethquU|noI|ne 3-earboxylic acid 2011/ 123 93P US2011/ 030802

Pr epar etrasy FhnEdahplimlipe-BrormogkSptedEhyhple 54a) as an offnwhitc solid. MS 410 (MH".

4-a. m no-5-(2- (4- (2. hydraxyet hoxy) ) .

et hoxy ben SO Boo Y SRy G Rl D P ORI B2y as
an of f guhilig:-SehibdxyiMs 470 (Nﬂll) Exanple 82a: (S)-ethyl

4- am no- 5- (2 (4-(2-hydro y) - 3- nethqubenzqnldo)prOSpQ y-2-met hylqui no
i i né3car boxyl&pEd a8 “‘m"ﬁ% p‘g i 6U 4V RCER AT 02 4%6’“?%@ﬁ?‘(@?ée?‘h?wiqmm"

4- am NG, SQ%ﬂﬁﬂlﬂ&QfQﬁﬁ%Mﬁa?&ﬂﬁhhxdﬂHwﬂbeﬂQm3&%%399%%E&kﬁ\&ﬁ%ﬁﬂ@h¢32613)
and 4-(2-hydroxyet hoxy) - 3- met hoxybenzaic acid (Uto, Y. et al. B foorg. Med.
(7em Lett. 2009, 19, 4151.) as a brown solid. M5 498 (M)

roxyet nzanyi ; VE

Pr epar Ie%%)f%%ﬂe ﬁ%g&ﬁ e? %ﬁﬂﬁg‘g‘i‘&gg}@,%ggﬂ%}%e?? methﬁgg{%\@ypz %h‘%}l&%ﬁ%e

4- an1n®aﬁx¢§h¢8a@2 hydroxyethoxy) 4- met hoxybenzar ni do) pr opoxy) - 2- net

qui nol i ne- 3- ear boxyl ate ( nplﬁ 83a) as an off-white 15solid. M 470
(M1). Exanpl e 83a: “e 4- am no- 5- ( 2- (3 (2- iydroxy"' hox
i)-4- nethoxybenzarnldo)progox hquU|noI|ne - car boxyl ate

NHZO\;>< )k :: O
10

Prepared as in Example 1 from cthyl 4-amino-5-(2-(3-methoxybenzamido-2-methylpro-

af

poxy)-2-methylquinoline-3-carboxylate (Example $5a) as a white solid. MS 424 (MH"),
Example 53a; cthyl 4-amino-5-{2-(3-mcthoxybenzamido}-2-methylpropoxy)-2-methyl-
quinoline-3-carboxylate
15 Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-

line-3-carboxylate (Example 24h) and 3-methoxybenzoic acid as a brown solid. MS 452 (MH').

Example 56: 4-amine-5-(2-benzamide-Z-methyipropoxy)-2-methylguineline-3-carboxylic
acid

Me N

2

HO,C

: \/j/\ ; 0
NH, O\><N
H
20

Prepared as in Example | from ethyl 4-aming-5-(2-benzamido-Z-methyipropoxy)-2-
methylquinoline-3-carboxylate (Example 56a} as a white solid. MS 394 (MH ).
Example S56a; ethyl 4-amino-5-{2-benzamido-Z-methyipropoxy)-2-methylguinoline-3-

carboxylate
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Prepared as in Exanple 24a from (S)-ethyl

4- am no- 5- (2- am nopr opoxy) - 2- net hyl qui nol i ne- 3- car boxyl at e (Exanpl e 26b)
and 3- ( 2-Wodnoxsddoxy) - 4- met hoxybenzoi ¢ acid as a 70 browmussaliiosesods 498
(WO, Exanpl e 84:

(S)-4-am no-5-(2-43-43-hydr oxypr opoxy) - 4- met hoxybenzam do) pr opoxy) - 2-

nmet hyl qui m i ne-3-carboxylic acid Ov WD 2011/123693PCT/ US2011/ 030802
Prepared as in Exanple 1 from (S)-ethyl

4-am no- 5- ( %Ic(pg‘ﬂg%s WQ}EM@.{«EM&M)-ﬁzéﬁino-iT(Enaminonfznmethyl Topoxy -2-methylguing-
nethoxybenzanldo)propoxy)-z-nethylqU|nollne-3-earboxy*a{e 8E§anp?e 84a) as
an of f iwhidterwel it (ENBrAlg 44 MB benzoic acid as Hxanplseli@adas 415MBthy |

4- am no- 5- (2- (3- ( 3- hydr oxypr opoxy) - 4- net hoxybenzam do) pr o5poxy) 2- net hylqui n
oi i ne3car boxyl ate Prepared as in Exanple 24a from (S)-ethyl

4- am n@Eshnip2e 3M AQpPRI@PAXE) HdArvae bt ALinEab)-Dendh gardyexy)-adne: ik By aimplige-26Db)
and_3- ( 3- hydr oxypr opoxy) - 4- met hoxybenzoic acid as a brown solid. M5 512

( VE1+) rarispxhy i‘g 85:

(S)-4-am no-5-(2-(4-(3-hydroxypre - 3- 4. 4hoxybeni am do) pr opoxy) - 2-

me, , t hyl qui nol i ne- 3- car boxyl i e [aci| Me N HO2C NH2 O OOH Pr epar ed
as in Exanple 1 from (S)- ethypt” 2 -5-02- (4- (3- hydr oxypropoxy) - 3-

met hoxybenzar ni do) pr opoxy) - 2- met Ry qui A'

an off-white 15solid. M5 484 (MH). H B
4-am no- 5- (2- (4- (3- hydr oxypr opoxy) - 3- met hoxy¥enoa
ol i ne- 3- car hox

xylate. . . . .Prepared as in,. | e 24a from,(5)-ethyl
o o no- & (SRt RuS mbree b ARt RECE R e S R P B e Y 1.5)
ang 4d@\}ﬁyf@d’feﬁ%ﬂ(@ﬁxﬁﬂi@%—)})ca)ﬁ:rdxglﬁtd'((gxa’ibﬁlﬂéoffﬁasaﬁio&-@ﬁ(&%ﬁid{ r}zi? ,416’(@1@*?,& al, J.
Med. em 1999, 42,5131.) as.a brown solid, M5 512 (N , Exanpl e, 86:
(R) - 4- ami nokBagpicc i) Ghyl ;&“é?ﬁé%%?6%")‘("5‘?%%‘8}%&8%%@63%7:32%3’%?%%@1m%}é&-’is-
canhoxylineiRCh dalsl M4 7687595) Me Me O

Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-2-methylguino-

pl e 85a: (S)-ethyl

saﬁ-carboxylate (Exanpl e 85a) as
m do) pr opoxy) - 2- net hyl qui n

line-3-carboxylate (Example 24b) and 4-hydroxybenzoic acid as a brown solid. M8 438 (MH").

Example 358: d-amine-5-{2-(2-fluorchenzamido)-2-methyipropoxy)-2-methylguincline-3-
I5  carbexylic acid

Me N

-

:.;% :Ev>< o F
NH, O NJLT:EJ
H

Prepared as in Example 1 from ethyl 4-amino-5-(2-(2-fluorobenzamido)-2-methyl-

HO,C

propoxy }-2-methylquinoline-3-carboxylate { Example 58a) as an off-white solid. MS 412 (MH").

Example 58a: ecthyl 4-amino-5-(2-(2-fluorobenzamido)}-2-methylpropoxy)-2-methyl-

20 quinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-

line-3-carboxylate (Example 24b) and 2-fluorobenzoic acid as a brown solid. MS 440 (MH ).

Fxample 89: 4-amine-5-(2-(3-flusroebenzamidso}-2-methylpropexy)-2-methylquineline-3-

B
e

carboxylic acid
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NH2 OANJb WD 2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 1
from(R)-ethyl 4-am no-5-(2-(cycl ohexanecar boxam do) -

pr opoxy) -WormetimeBeyai nol i ne- 3- car boxyl at e (Exanpl e 86a) a&sTaSaiitsosspl i d
(43% . 1H NWVR (400 MHz, DVMsO-d6) 6 1.25-1.10 (m 5H), 1.34-1.31 (in, 2H),
1.69-1.62 (m 5H), 2.11-2.05 (m 1H), 2.69 (s, 3H), 3.93 (L1= 9.2 Hz, 1H"
4.13 (dd, =4, 9.6 Hz, 1H" 4.14-4.11 (m 1H), 6.86 (d,1 5= 8.0 Hz, 1H),
7.28 (d, 1 = 8,4 Hz, 111), 7, 49 (t, =80 Hz, 1H), 7.95 (d, J = 8.4 Hz,
1H). M5 386 (M1 +), pplne 86a: (R) - et hyl

4- am no- 5- (2- (cycl ohexanecar box i '@. opoxy) - 2- met hyl qui nol i ne- 3- car boxyl a
te Prepared as in By =2#a, fram (R)-ethyl

4-am no- 5- (2- am nopr opoxy) - 2- met W, Igunoli ne- 3rcar boxyl ate (Exanpl e 86b)
and cycl ohexanecarboxylic acid as brown ol i 31% . Ms 414 (ME), Exanple
861): R)-ethyl 4-am no-5-(2-aini nopropoxy-2-~get hyl qui nol i ne- 3-car boxyl ate
Prepared as; anpl_e, I¢ LR) RS PV N

(103 am nol BB EeRE Ry b onan S thing- 500 P EAHBIE BB Y et byl
3- OXOb@bﬁyﬂ%h&ﬂ@h;ubfoﬂﬂﬂ*&ﬁiﬂod& iaﬂv@hﬁﬁﬁpl( Mia) B i offbEX &Pl 86d12 (I‘R)i benzyl
(1-(3-amno-2-c anoheno y1) ai nat

Exanpl e 24c EERBRECRY2D gt ‘(n? e éé&”&%@?ﬁ%g‘&oﬁ}ﬁ ted nr%m? a@’ised)
as brogtalllggﬁd_d_igi%gyﬁiml HNIVR (400 MHz, DVMsO-d6) 6 1.12 (d, J = 6. 4 Hz, 314),
3.81 : ,H—l)395392(m|H),499(s,2|1)536(s 2H) ,
5. 96 (s 21 Proporcd ap@ eimpde it 4-a11imy-3-(@-a8un¢-&:methy Iprogosy)  metyiguipo- 7. 13
(t,1= 8. 4 d:

(R -2- gm Q%%bolz%i%%c é]b%%ﬁﬁoéé%%!%?n%%%? 12(f1e|}/§(1§%§a g%n sohg Eégfslé?l ﬁ&%ﬁ

24d from (R) - 2- am nopropan 1.-ol and 2-am no- 6- quorobenzonltrlle as brown

?g]l i g H%'ngp}fl&% &ndiﬁumm { g&;@%t%z EJXB tgg‘zveggﬂglwéﬁ) %ni%hgawi’fﬂ)g e:_ésim 3.08

6. Zu(d uiroli®e3-dd#boskhl): acif. 13 (t 1= 8.3 Hz, 1H). M5 192 (MO, 75 Exanpl e 87

(R -4 m no-5- (2- (i soni cot i n%m da) pr opoxy) 2- met hyl qui nol i ne- 3- car boxyl | e
acid WO 2011/123693PCT/ US20 Prepared as in Exanple t from
(R -ethyl 4-am no-5-(2-(isonic do)%gopoxy) 2-
met hyl qui nol i ne- 3- car boxyl at & ( ) as o@'n off-white solid (32%. 1H
NVR (400 MHz, DI\/SOdG)cSlBl(cf—GN 3H), 2.66 (s, 3H), 4.14 (t,
J= 9.2 Hz, 1H), 428(de—36 96HZl £0- 4.55 (in, tH), 6.92 (d,
J=8.0 Hz, 1H), 7.26 (d, J = 8 IH" 7.5 1(tJ—845|-|Z tI;id)775
(dd, J = 1. ﬁiepemé dHZ“ mlplt:g hﬁ;‘n 6:@@{ 4- 3&}1:1013@2 (%13@@@ 4miioxgbfggaf{l >3- = 8.0
Hz, | mwthylpmp@xy) -Z-methylquinoline-3-carboxylate (Example 60a) as an off-white solid. MS 440
(MH
15 Example 60a; ethyl 4-amino-5-(2-(3-hydroxy-4-methoxybenzamido -2-methylpropoxy)-
Z2-methylguinoline-3-carboxylate

Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-Z-methyiguino-
ling-3-carboxylate (Example 24b} and 3-hydroxy-4-methoxybenzoic acid as a brown solid. MS
468 (MH".
260
Fxample 61: 4-amine-5-(2-{3-carbameylbenzamide)-2-methyipropoxyi-2-methvlquinoline-

3-carboxylic acid
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M5 409 (NII1"). Exanple) (R)-ethyl

4-am no-5-(2- (i soni coti nam do) propoxy) - 2- net hyl qui nol i ne- 3- ear boxyl ate

Pr epar ed we 20n/B3@apl e 24a from (R)-et hyl PCT/US2011/030802

4- am no- 5- ( 2- ar ni nopr opoxy) - 2- net hyl 10qui nol i ne- 3- ear boxyl at e ( Exanpl e 86b)
and isonicotinic acid as brown solid (41%. M 409 (MT).

Exanpl e88: ( R) - 4- am no- 5- ( 2- ( 3- hydr oxybenzam do) pr opoxy) - 2- net hyl qui nol i ne- 3

- carboxylic acid H2CMe 0 NH 2 OCH 15 Prepared as in Exanple 1
from (R)-ethyl 4-am no-5-(Mde(3NQydgoxybenzam do) propoxy) -
2- et hyl qui nol i ne- 3- car boxyl dt’e | nple 88a) as a white solid (51%. 1171

NMR (400 Mz, DVBO-d6) (5iole A= 7.3 Hz, 311), 2.65 (s, 3H), 4.11 (t,

J= 8.8 Hz, 1H), 4.22 (dd, 3 = \%—12 111), cé Q5455(m 111), 6,88
(d, J= 8.0, 2H), 7.25-7,13 (m 41_18 ) i H), 208.49 (d,
J= 8,0, 1H), 9,93 (brs,111), M 396 (M*E ), Exanple 88a: (R -ethyl
4-am no- 5- (2- (3- hydr oxybenzam do) pr opoxy) - 2- net hyl qui nol i ne- 3- earboxylate
Pr epar ed as Prqgmi@daﬂph @ x2dhglef T b R}Hb‘éfhyimu S-(2-(3-carbamoy] banmrmdo} ~2~-methyl-

4-am nQ arn oxy) 2-ne Qﬂ@ car box a 86Db)
and 5. P Sy DO R K B T GO 3005 Rl 28 Che M Bkl o Bo:
(S) - 4- am noxh4haie (eqgcd:tﬂhecxaxhhﬁcsammmnpayxﬁgﬂict@nﬂda)— yaasetﬂpr@g@@z) 2=yl quin
ol i ne 3-carboxylie acid (SID 47939333) WO 2011/ 123693PCT/ US2011/ 030802
quincline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-Z-methyiguino-

ling-3-carboxylate (Example 24b) and 3-carbamoylbenzoic acid as a brown solid. MS 465

{(MH").
16 Example 62: 4-amine-5-(2-(2,3-dihydrobenzoibi{l,4]dioxine-§-carboxamido}-2-methyipro-

poxy)-i-methylquineline-3-carbexylic acid
Me N
‘e

L
Dby

Prepared as in Example 1 from cthyl 4-amimo-5-(2-(2,3-dihvdrobenzofbif 1,4 |dioxine-6-

HO,C

carboxamido)-2-methylpropoxy-2-methylguinoline-3-carboxylate  (Exampic 62a) as a pale-
15 vyellow solid (18%). "H NMR (400 MHz, DMSO-dy) & 1.49 (s, 6H), 2.76 (s, 3H), 4.25 (m, 4H),
448 (s, 2H), 6.87 (d, /=88 Hz, 1H), 7.06 (d, /= 7.6 Hz, 1H), 739726 (m, 3H), 767 (1, /=
7.2 Hz, 1H), 7.99 (s, 1H), 8.83 (brs, 1H), 12.31 (hrs, 1H), 12.71 (brs, 1H). MS 452 (MH').
Example 62a: ecthyl 4-amino-5-(2-(2.3-dihydrobenzofblii|.4]dioxine-6-carboxamido}-2-
methylpropoxy)-2-methylguinoline-3-carboxylate
20 Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-2~-methylguino-
fine-3-carboxylate (Example 24b) and 2,3-dihydrobenzofbli 1 4]dioxine-6-carboxylic acid as a

brown solid (60%). MS 480 (MH").

Example 63 4-amino-5-(2-(Z-cthylbutanamide)-2-methylpropoxy)-Z-methylguinoline-3-

25 carboxylic acid
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d-o Prepared as inlExanpl', 1 from(S)-ethyl

4-am no-5- ((1-(cycl ohexanecar bonyl .

pyrrol i diw@-2gityredohoxy) - 2- met hyl qui nol i ne- 3- car boxyl at e PCEAm2plA3@B92) as an
off-white solid (31%9. 11l NWR (400 MHz, DIMSO-d6) 1.34-1.11 (in, 511),
1.72-1.51 (m 511), 2.08-1.79 (m 51:1), 2.44- 5 2.35 (in 111), 2.52 (s,
3H), 3.55-3.45 (in, 2-11), 4.02 (dd, J = 6.8, 9.2 Hz, 114), 4.17 (dd, J:=
4.8, 10.0 Hz, 1H), 4.45-4.38 (in, 111), 6.75 ((J, J=7.2 Hz), 7.11 (d, J =
7.6 Hz, 111), 7.27 (t, J= 8.Qudiz, N1 M5 412 (MHL). Exanpl e 89a:
(S)-ethyl 4-anino-54(1-(cyc|ohe<énq ponyl ) pyrrolidin-2-y methoxy)-2-

met hyl qui nol i ne- 3- carboxylagg(g’ ed asqin Exanpl e 24a from (S)-ethyl

4- am no- 2- net hyl-5-(pyrroli ﬁ-2-,h y) [[- qui nol i ne- 3- ear boxyl at e
(Exanpl e 89b) and cycl ohexanecar box§/I| anNd>as brown solid (46% . MS 440
(VH ). Exanpl e 89b: (S)- ethyl H

4-am no- 2- met hy1-5- (pyrrolidin-2-yl net hoxy) qui nol i ne-3- car boxyl ate
Prepared as Ptﬁmm@ﬁaﬁqﬂie Pafpiom (B béh‘;ﬁy{ﬁr amino S-(2- (”’-a,thvimta.namido)-Z—a'nthyl-

2- ((3- h Ldi | XY , 89
ant(j( o %mpx)ﬁ OXB‘\éﬁ{}}?ﬁimoth ;rgef;[O\wa)ﬁQ}L 18pk ls ;Iaaggm m?] 1%3\?15 ;gg@@ﬁpke c)

oat € as  brown
(S)- benzyl Zxéﬂiﬁiﬁam RO- &‘ﬂﬁyam@a}ahﬂrtowg)zn;ﬂhﬂﬂydﬁ)ammﬁ@)LLdk ﬂ@%ﬂre@ﬁ@«‘b@%,{y{dﬁ@;&}e
Prepared. as | n‘ﬁle 24c from
(5)?2- éifﬁ“ﬁB“‘B ##di n- 2-yl met hoxy) benzonitrile (Exanple 89d) as brown
solid (79% Prﬁ’l}@ggégldmnﬁ le 2OBXQNBL L899 (2-amino-2-methylpropoxy )-2-methylquino-
(S)-2-am no-6-(pyrrolidin-2- yhnethox ) benzonitrile I-%reparedfas in
Exarrpl émgﬁdafb{oé aeSFxpyple gy dind 22t imgetpanolid anebrown solid. MS 416 (MH ).
2-am no- 6-ftuorobenzonitrile as brown solid (51% M 218 (M 11+).
Exanp N9 Pr.
 obutrinss P o TR ey prer o gy I ee e 2 pieneine:
V\DEQOlBLelaBB@SEE’@&‘;/dUSZOll/ 030802

Me N

’

aci d

|
] X
NH, O H)K/\OMe

Prepared as in Example 1 from ethyl 4-amino-5-2-3~-methoxypropanamido)-2-methyl-

HO,C

propoxy )-2-methylquinoline-3-carboxylate {Example 64a) as an off-white solid. MS 376 (MH ).
Example 64a: ethyl 4-amino-S-(2-3-methoxypropanamido}-2-methylpropoxy)-2-methyl-
IS quinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-
fine-3-carboxylate (Example 24b) and 3-methoxypropanoic acid as a brown solid. MS 404
(MHD

20 Example 65: 4-amino-5-(2-butyramido-Z-methyipropoxyi-2-methylguinsline-3-carbexylic

acid
Me N

’

|
T LS
NH, O HJ\/\

HO,C
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Prepared as in Exanple | from (S)-ethyl

4-am no-5-((21-isobutyryl pyrrolidin-2-yl)-

met hoxy) -WeorreteB&yai nol i ne- 3- car hoxyl at e (Exanpl e 90a) asTAas2@fifososhit e
solid (39%. Il NWR (400 Mz, DWsO-d6) (3 0.99 (dd, J= 2,0, 6.8 Hz, 611),
2.05-1L83 (m 4H), 2.65 (s, 3H), 3.53 (t, 5= 7.2 Hz, 211), 4.08 (dd, J =

6.8, 10.0 Hz, 111), 4,20 (dd, J = 6.0, 10.0 Hz, 111), 4,54 (m H), 6.99 (d,
J=8,0HZ,1H) 7.21 (d". T = 8,4 Hz, 1H), 7.50 (t, 1=8.0 Hz , Il1), M 344
(NH ) c%)éﬁgpls 11199%%111%19 f %Rhé/ lct}ﬂi Nl &d(vblut ranido-2- mf‘ﬂwipm soxv) -2

-i sobutyi yl pyrrol i di n-2-yl)-net hoxy) -2- et hyl qui noii i ne- 3- car box %

Pr epar @uﬂaéqumplﬁxasnm@@w& (ﬁ;p;@mp}(cvg))ﬁa‘azbhiga|offnwhltf‘ solid. MS 360 (MH").

4- 2. 5. i di n- 2z yhei et hoxy), 1€ ot
(Exanpl e sobr Aot BTES: bbb e B SR B NS ©

Exanpl e&bmﬁyﬂ;‘mS 4(1- acet yI pyrrolidin-2-yO net boxy) - -4-am no- 2- et hyl qui nol i

nc- 3- carboxylic acid 15Ac Prepared as in Exa from
(S) et hyl P%/(,pdl’ﬁd as lme&mp ;4 Tom 4-amino- “—km-a?n%mng methylpropoxy)- ~n1~;§%yiqumo—

5- ((1- agehyl.pys i@l @l inde A nBelibexyk wduadh @%M%Iaymwmqkﬂﬂ% 3- car boxyl ate
(Exanpl e 91a) as an off-white soli'd (23%9. NVR (400 Mz dé) (3 1.98

(s, 3H, 2.034.82 (m 4H), 2,71 (s, 311), 3.48 (t"l = 6.0 Hz, 211), 4.05
(dd, | E:mmpékz 6%0. %dmmefimmﬂd (2%ftﬁﬁlim};ﬂteﬁ*aﬁy@mfa@n@~l‘r&rbﬂiéim§d,ﬂ}p¢‘.0§dxzsi}46 (m
1171), ;9?@3 r@% i% I , 7.34 (d, =8.0 Hz, | H, 7.54 (t, J=
10. 0 HA® RTS8 E 16 14) | Exanpl e 91a: (S)-ethyl

5-((1-acetyl pyrrol i di n-2-yl) néde 4 am no- 2- met qui nol ine-3-carboxyl ate
Prepared as in Exanple 24a from|(5)| yl

4-am no- 2- met hy1-5- (pyrrol i giogc2-3 et ho yb qU| not i ne- 3- car boxyl at e
(Exanpl e 89b) and acetic anhydri dgnasbr d (31%. M5 372 25(Mr).

10
Prepared as in Example 1 from ethyl 4-amino-2-methyi-5-(2-methyi-2-(tctrahydrofuran-
3-carboxamidopropoxy jquinoline-3-carboxvlate (Example 662} as an off-white solid. MS 388
(MH").
Example 66a:; cthyl 4-amino-2-methyl-5-(2-methyl-2-(tetrahydrofuran-3-carboxamido)-
I5  propoxyjguinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-
fine-3-carboxylate (Example 24b) and tetrahydrofuran-3-carboxylic acid as a brown solid. MS

416 (MH").

20 Example 67 4-amine-5-2-(4-thyvdroxymethyibenzamide)-2-methylpropoxy)-2-methyi-
guinoline-3-carboxylic acid

Me N

’

NN | o
NH, o%ﬁ
OH
Prepared as in Example 1 from ecthyl 4-amino-5-(2-(4-(hydroxymethylibenzamido}-2-
methylpropoxy)-2-methyiquinoline-3-carboxylate (Example 67a) as an off-white solid. MS 424

(MH".

B
e
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WO 2011/ 123693PCT/ US2011/ 030802 Exanpl e 92:

(R)-4-am no-54(1- (eycl ohexanecar bonyl ) pyrroliditri- 1 ety)-2-nethyl-

qui noli newB-20mri26693l i ¢ aci d Prepared as in Exanpl e 1pCmrarseqiRp3wsohyl

4- am no- 54(1- (cycl ohexanecar bonyppyrroli di n

-yl ) met hoxy) - 2- et hyl qui nol i ne- 3- ear boxyl ate (Exanple 92a) as an off-white
solid (37%. 111 NW (400 MHz, DvsO46) 1.34-1.11 (m 511), 1.72-1.51 (in,
5H), 2.084.79 (m 5H), 2.44- 2.35 (m1H), 2.52 (s, 31-1), 3.55-3.45 (m
21-1), 4.02g( 6B &R, A I o WA s Ta RSN Hee o Ab- 4. 38
(m 1H. 6. yeitpiey S Zufo bbb dpaddad Py e $18
1H) . MBwdt2quiviiey-3-carboxyBkanpl e 92a: (R) - et hyl

4-am no- 5415 ( cycl.ohexanecarbonyepyrrolidin-2-yl - met hoxy)- . ., . . .
ot hyl qui nbl PR3 ELPRSHgT arpro -l S0 e R IR e g e om
(R) - et hiysk-34asypacd EARE Y D45y {pyd-(toticdiyMe@y)benzoic acid as a brown solid. MS 452

yl met hox %- qui nol i ne- 3-car boxyl ate (Exanpl e 92b) and cycl ohexanecar boxylic
acid aé™Btdbwn 15solid (39%. MS 440 (1\41n). Exanpl e 92b: (R)- et hyl

4- am no- 2- net hyl- 5- (pyrroli di n-2-y methoxy)q noline-3- carboxyl ate

Prepar gd., | RxExa 2 o omaf R) - henzaly 25 S1IAPE Q523 /x et hy
) pyrr of%%aii éé i%gi cgg%é@y%gztg %%}xgg%ﬁiﬁteé@%%%ﬂ arﬁ%&(tgéi%ﬁ &%’%ig%ﬁ?%ﬁg%{% gﬁgé br own
sol i d. ¢hBe380c 40y . 20Exanpl e 92c: (R)-benzyl

2- 43- am no- 2- cyanophenoxy) nme ol i di ne-1-carboxyl ate Prepared as
in Exanpl e 24c from (R)-2-am noy6- ol i di n-2-yl nmet hoxy) benzonitrile
(Exanpl e 92d) as brown soli 351 (IVH ). Exanple 92d:

(R)-2-am no-6-(pyrrolidi n-Zg% nz%nit ile Prepared as
in Exanple 24d from (R)-pyrrolidi nHanetV&nd

2- am no- 6- 1Thor o25benzorut Tiie as brown sblid (57%. M5 218 (MEl). Exanple

93;4(R) - 4- apira-41s IESORYLYY ¥hR gl izlidzirﬁ‘ﬁig-'ﬁy@@Iﬁﬂ&%&&y&:éﬂzﬁﬁilﬁ}!}-@%ﬁ%%M51 c

acid WD 2011/123693PCT/ US2011/ 03080
poxy¥-2~-methylquinoline~-3~carboxylate (Example 683} as an off-white solid, MS 362 (MH"),

quinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy - 2-methvlguine-

1S line-3-carboxylate (Example 24b) and 2-methoxyacetic acid as a brown solid. MS 390 (M.

Example 6% 5-(Z-acctamideo-2~-methyipropoxy)-4-amine-2-methylguineline-3-carboxylic
acid

Me N

e

|
Tt 5
NH, O ”JK

26 Prepared as in Example 1 from ethyl 5-(2-acetamido-2-methylpropoxyi-4-amino-2-

HO,C

methylquinoline-3-carboxylate (Example 69a) as an off-white solid. MS 332 (MH").

Example 6%a: ethyl 5-(2-acetamido-2-methylpropoxyi-d-amino-2-methylgquinoling-3-
carboxylate

Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy }-2-methviguino-

25  line-3-carboxylate {Example 24b) and acetic acid as a brown solid. MS 390 (MH").
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Prepared as in Exanple 1 from (R)-ethyl

4-am no-54(1-isobutyryl pyrrolidin-2-yl)-

met hoxy) -WeorreteBa&yai ri ol i ne- 3- ear boxyl at e ( Exanpl e 93a) pas/usnoiofodesehi t e
solid (44% . 1H NWVR (400 MHz, DVMsO-4) 5 0.99 (dd, = 2.0, 6.8 Hz, 614),
2.05-1.83 (m 411), 2.65 (s, 3H, 3.53 (t, 57.2 Hz, 2H), 4.08 (dd, 6.8, 10.0
ilz, 111), 4.20 (dd, J = 6.0, 10.0ilz, 1Il), 4.54 (m I11), 6.99 (d, 1=
8.0 Hz, 111), 7.21 (d, = 8.4 Hz, 1H), 7.50 (t, J= 8.0 Hz , 11li) MS 344
(MH.). Example %al{%‘nﬁng%a(z {é Rl{hﬁ%&%hﬁ@ﬁ“z@?iﬁﬁ f‘»@{d@(ﬁér}e 5 %%&X&Ydi)@&rﬁl@m%ﬁ— 2-
) - met hoxy) 2- met hyl qui nol 1 ne- 3- car box Prepar éd 'n Exanpl e
74a fr gax(R)-wethyjguinebmd-hosbopplidatd 5- (pyrrol i di n-2-

10yl met hoxy) qui nol i ne- 3- car bggyl at e ( Exanpl e 92b) and isobutyrie acid as
brown solid (39%. M5 400 (M). ’Ex| €94: (R)-54(1-acetyl pyrrolidin-2-y1)

et hoxy) - 4- am no- 2- et hyl qui pO|i ar boxyl j cid Me HO2C 15Ac
Prepared as in Exanple 1 frorﬁ ( RRiy etdg 5S4 1- acegyl pyrrolidin-2-

) me+4- ami no- 2-nethylivinoline-3-ca xyhlat g (B§Kanpl e 94a) as an off-white
solid (19%. H NNIR (400 MHz, DMSO-4) 5. (s, 3H) 2 03 1.82 (m 411),
2.71 (s, 3171) 3.48 (t, =60 Hz, ?2 0.0 Hz, 1H).
4.22 (dd, chgraé as 11 . aip@ 1|i’rp.§n athfyi 43?;4111&@ ((2#]2 31qia|§1ydr6b<gago (Odl 4jd1@‘{18a, 0 70Hz,
11-3), chbéxaxﬁigo)—?i]-mgﬂgﬁi&loffgx’; Y-g%@i:ﬁ}thumol?ig-ﬁcA‘gwxﬁzgfa, jt)axarmc?’%)( MH.2h- off-

white solid. MS 452 (MH").

O

Example 70a: cthyl 4-amino-5-(2-{2,3-dihydrobenzolbi{l,4]dioxine-5-carboxamido}-2-
methylpropoxy-2-methylguinoline-3-carboxylate

Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-2-methylguino-

10 linc-3-carboxylate (Example 24b) and 2,3-dihydrobenzo{bi{1,4]dioxine-5-carboxylic acid as a

brown solid, MS 480 (MH"),

Example 71: 4-amine-5-(2-(3,5-dimethoxybenzamido)-2-methylpropoxy)-Z-methyiguine-
line-3-carboxylic acid
Me N

NH, o)( )KQ

Prepared as in Example 1 from cthyl 4-amino-5-(2-(3,5-dimethoxybenzamido}-2-methyl-

HOZC

5

propoxy -2-methylguinoline-3-carboxylate (Example 71a) as an off-white solid. MS 434 (MH").

Example  7la:  ethyl  4-amino-5-(2-(3,5-dimethoxybenzamido)-2-methylpropoxy 3-2-

methylquinoline-3-carboxylate
20 Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-
fing-3-carboxylate (Example 24b) and 3,5-dimcthoxyvbenzoic acid as a brown solid. MS 482

(MH").

Example 72: 4-amine-5-(2-(34-dimethoxybenzamido)-2-methyipropoxy)-2-methylguine-

25 line~3-carboxylic acid
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Exanpl e 94a: (R)-ethyl

54(1-acetyl pyrrolidin-2-yl)nmethoxy)-4-am no- 2- net hyl qui nol i ne- 3- car boxyl at e
Prepar ed we 20n/B3@apl e 24a from (R)-ethyl 4- m no-2- et rgirAB2¢ipypsesoet i di n- 2-
yl met hoxy) qui nol i ne- 3- car boxyl ate (Exanple 92b) and acetic anhydri de as
brown solid (28%. 25 M5 372 (MH). WD 2011/ 123693PCT/ US2011/ 030802 Exanpl e
95: (S)-4-am no-5-(2-(2-hydroxyberi zam do) 3- net hyl but ox -) 2-

et hyl qui nol i ne3-carboxylic acid. NH2 5Prepared as in Exanpl el from
(S)-ethyl 4-amn.o-5-(2-(2-hydcguybgpzani do)-3-methyl.- b

) Xy) - 2- met hyl qui nol i ne- 3- carboxl (Exanple )5a) as a white solid (82%.
MS 424 (Mi). Exanple 95a.: HSET e} 0

4- am no-5-(2-(2- hydroxybenzam do)‘sto@én D ORYF - 2- met hyl .

qui nol i n. e- 3- car boxyl ate Pr epatied i n Exanpl e 24a from
(S)-ethyl. 4-ami nO-5-(2-am rio-3-netiyl butox. yVe2-

10net hyl qui pedpbRewd1CBLRONY h @t (dEXaNRhBi900) (angi n i ds ehRIBE Olter@l d as
brown solid (56%. M5 452 (M T'). Exainple 95

( t hyl
4- ani n@rw@larﬁa%’i@n%@%ﬂ%)mziaﬁae(ézﬁwaia7 ol %‘ﬁé-oég“@ér%? lsm’ﬂéﬁé*’% Brébar ed as
in Exanpl e m h I e _a_n-
2-yl ca?Eama%é 3 {% 9%%@/ ¥ Met 538; qocéglb%"? gﬁ%g?{e&ggl%%; s%ﬁ)(g (79% .
M5 332 n(er&hﬁl’iquinﬁmafﬁmaebceﬁtatc (S) benzyl

1-(3-am no he 0X t hy car bama te Prepare

Exampl o 240 TS ol DO e ey L Ho AR PO P B arre oy i

( Exanpli iﬂcgid}boaﬁiaﬁr gsmmgml 24b) (839 .4- M BO4 bV IC) acidxanphewdS@diid. MS 482
(S) - 2-anmi no- 6- (2- am no- 3- met hy1but oxy) benzonitrile Prepared as in
Exanpl &4D4d from (S)-2-anino-3- net hylbutan-1-ol and

2-am no-6-fluora' benzonitrile as brown solid (71%. M 220 (MH). Exanple
96: (S)-4-am no-5-12-13-hydro , benzam do) - 3- net hyl but o

) - 28 metthphgdd NH:i HeBricarbExAk onetbp ey phae 1261 i dG6DBRCTY I DSAOL L D3G8ED-

guinaline-3-carboxylic acid
Me

N
9
HOZC% w/OMe
NH, O \
H

Prepared as in Example 1 from ethyl 4~-amimo-5-(2-(2-(4-methoxyphenyacetanmido)-2-
methylpropoxy)-2-methylquinoline-3-carboxylate (Example 73a) as an off-white solid. MS 43R
15 (MH).
Example 73a; ethyl 4~-amino-5-(2-(2-(4-methoxyphenyiacetamido -2-methylpropoxy}-2-
methylguinoling-3-carboxvlate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-2Z-methylquino-
line-3-carboxylate (Example 24b) and 2-(3 4-dimethoxyphenyiacetic acid as a brown solid. MS

20 466 (MH).
Example 74: 4-amine-5-(2-(d-fluoro-3-hydroexybenzamido)-2-methyipropoxy)-2-methyl-

Me N
1)
HOLC” Y \X 0
NH, O N OH
H
F

1S

guingline-3-carboxylic acid



M H2C NH2 C) OH Prepared as in Exanple I from (S)-ethyl

4- am no-5- (2- (3- hydr oxybenzam do) - 3- net hyl -

but oxy) - 2woebhyi2gaeB nol i ne- 3- car boxyl ate (Exanpl e 96a) agca/uskotio3msot i d
(83%: Ms 424 (MT): Exanple 96a: (S)-ethyl

4- am no- 5- (2- ( 3- hydr oxybenzam do) - 3- net hyl but oxy) - 2- net hyl -

5qui nol i ne- 3- car boxyl at e Prepared as in Exanple 24a from (S)-ethyl

4- am no- 5- ( 2- am no- 3- net hyl but oxy) - 2- et hyl qui nol i ne- 3- car boxyl at e

(Exanpl e 95b)..and 3- 1Byﬁ{a‘ﬁﬁ@b?n§&hccﬂ?ﬁ' gaﬁﬁm@n@l\@ $Qkd.4. h(vgiﬁ)@ onn%nﬁi@j? 2(MT),
10Exanpl e97: (§ 4-am no- 5-(2- (2- hydroxyberi zam do) but oxy) - hyl qulnollne
- 3- camppdxybiopoadizdnctRylgpaciad-Gsarboxyina fptaenple M@mp(@@)of%whm sohd MS 428

4-am n 1%9 2- (2- hydr oxybenzam do) but oxy) - 2- net hyl qui nol i ne- 3- car boxyl at e

( Examplte a) as an off-white solid (78%. M5 410 (MT). Exanpl e 97a:
(S)-et hyI E:Kampic T4a; cthyl 4-amino-5-(2-(4-fluoro-3-hydroxybenzamido3-2-methylpropoxy}-2-

4- am no- é % hy droxybﬁl&zan‘i do) but oxy) - 2- net hyl qui nol i ne3- car boxyl at e

Pr eBar é‘&fﬂh PPB IR IRE from (S) - et hyl

4- am no- 5- ( 2: W00 U L1 2 Mk by Liakhipekim r@n&afrﬁ%‘%\%:@b&)éﬁxﬁgimﬁuﬂgb) and

2- hydr oxybenzoi c acid as brown solid (469 M5 438

(S) - et tigp- *4«131@&1#}@1»5? ¢ 7npiRiZAbbaddx fyaroSnistisHygenizan] b ﬁbﬁs&@a‘r‘v’b@&‘;? aed56
Preparﬁ1 in Exanple 2a from (S)-benzyl

1-(3-a ¢'2- cyanophenoxy) but an- 2- yl carbamate (Exanple 97c) and et hyl

3- oxobut anoate as brown solid (75°/c) IVB 318 (W) Exampl e 97c: (S)-benzyl
1- (Eg a%‘xamp e ¥ag0¢ﬁgﬁ%g%&)~8“ mxy 1 (?x% mmamzd@}w ~-methylpropoxy-2-methylk

guineline-3-carboxylic acid
Me N

’

NH, 0)4

HO,C

OMe
Prepared as in Example 1 from ethyl 4-amino-5-(2-(3-hydroxy-3-methoxybenzamido}-2-
methylpropoxy-2-methylquinoline-3-carboxyvlate (Example 75a) as an oft-white solid. MS 440
15 (MH").
Example 75a; cthyl 4-amino-5-2-(3-hydroxy-5-methoxybenzamido }-2-methyipropoxy -
2-methylquinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-
fing-3-carboxylate (Example 24b) and 3-hydroxy-5-methoxybenzoic acid as a brown solid. MS
20 468 (MH").

Example 76: 4-amine-5-{2-{4-(Z-hydroxyethoxy)-3-methoxybenzamido}-2-methyiprepexy)-
Z-methyviguinoline-3-carboxylic acid
Me N

Rt

HO,C
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Prepared as in Exanple 24c from (S)-2-am no-6-(2-am nobut oxy)benzonitrile
(Exanpl e 2597(1) as brown solid (87%9. Ms 340 (W. WO

2011/ 123698R0T/1282311/ 030802 Exanpl e 97d: PCT/US2011/030802

(5) - 2-am no- 6- ( 2- am nobut oxy) benzonitrile Prepared as in Exanple 24d
from (S)-2-am nobutan-|-ol and 2-am no-6-fl uorobenzonitrile as brown solid
(7399 . Ms 206 (MH). S5Exanpl €98: (S)-4-am no-5-(2-(4-(2-hydroxy

oxy) - 3- mei t hoxybenzam do) but oxy) - 2- net hyl qui nol i ne- 3-earboxylie acid Me N
H2C Pre and f r ﬁpf}{:(ﬁgpi@si h@m&‘tﬁ{ﬂpl@ %Iﬂmcf ﬁ?ﬁn(in@nl'l‘%ﬁ@[ylgthoxv} 3 methoxy-

4- am no- 5- (2- (4- (2- hydr oxyet hoxy) - 3- met hoxybert zam do) but oxy) - 2- et hyl qui no
| i ne- 3bemmeboso)’atethy Exepep) el-988ly @endne ofdarlwhpy et Sokingle( 88%ps at @vBhUug4

(Me) 98a: (5)-ethyl

4-am nooz‘lod %\55 %?@{ﬁydr oxyet boxy) - 3- met hoxybenzam do) -

but oxy) - 2- Wﬁkﬁmﬁg Uicaodthyler anmar%QxM l@tig droxyethoxy)-3Rhepatednasiii¢)- Exanpl e 24a
from (S)-et h){l gm no- 5 % ﬁbut oxy)-2 -Me thylquirioline-3-carboxylate
( Exanplr&OBPRY-24Re HArsaRRrdr 6%y ethdky) - 3- net hoxybenzoi ¢ acid (Uto, Y. et

é?gl ( NtB: O;)I‘ grEt)%m c,M?igm ﬂlﬂ%{ﬁic bel fom 2091%039@ AL 2 @8y IDLRVR SO EEVI38Y . MBS
e anpl e
(S)-4- éémﬁoﬂéxwh(ﬂz@sa@phy?d*ﬁbb@héw@i« froxadtioxidrectbovdeioxamid (Ubutoxy) - 2-

TE]E hg' Qt’g’& %”ﬁfﬁ ODPAY b6 381 A s ) Mol B Gotia ms 51 BGRAYed as in Exanple

4- am no- 5- ( 2- (2 3-di hydr obenzo[ b] [ 1, 4] d| oxi ne5- ear boxam do) but oxy) - 2- et hyI

(v RS B G- ¢ 5 B o atha @e%xz@“@%%%awﬁymméﬁ%s%
, 4] di om;ggm%ﬁm@m@n@ggk};;l@kgmp(y) - 2-i net hyhj ui nol i ne- 3- car boxyl at e

Me N

Bt

Prepared as in Example 1 from cthyl 4-amino-5-(2-(3-(2-hydroxyethoxy}-4-methoxy-

HO,C

benzamido }-Z-methyipropoxy )-2-methylguinoline-3-carboxylate (Example 772} as an off-white
15 solid. MS 484 (MH").

Example 77a:  cthyl  4-amino-5-(2-(3-(2-hydroxyethoxy)-4-methoxybenzamido )-2-

methylpropoxy)-2-methyiquinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy-2-methylguino-
fing-3-carboxylate {Example 24b) and 3-(2-hydroxycthoxy)-4-methoxybenzoic acid as a brown

20 solid. MS 512 (MH".

Example 78 4-amine-5-2-3-(3-hydroxypropoxy}-4-methoxyvhenzamido)-2-methylpro-

poxy-2-methyvlguineline-3-carboxylic acid
Me N
9@
HOLC™ Y 0
NH, o\><N O _~_-OH
H
OMe

7



WO 2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 24a from
(9-ethyl 4-am no-5-(2-am nobut oxy) - 2-net hyl qui nol i ne- 3- car boxyl ate (Exanpl e
97b) and wpedihrge@dsobenzo[ b] [ 1, 4] di oxi ne-5-car boxyl i ¢ aeca/ussoihosesn2 sol i d
(409% . Ms 480 (ML-1+). 5Exanple 100:

(S)-4-am no-5-(2-(4-(3-hydroxypropoxy) - 3-met hoxybenzam dolbut oxyl- 2-

met | iyl qui nol i ne-3-carboxylic acid M N HO2CO NH2 0Ove OOH

Prepared as in Exanple 1 from (9-ethyl

4- ar ni no- 5- ﬁji?c (ﬂ%d(ﬁ v, RYP! QMY‘%V?’Q ammo -5- éfZ {3~(3- hydroxvpropoxv} 4-methoxy-

r net hoxybenzam do) but oxy) - 2- net hyl qui nol i ne- 3- car boxyl ate '(Exanpl e 100a) as
an of f bmamiiﬁ@smtﬂhmip@m%)'7"M8t12}@8111(«ﬂ49}“ 3-carboxyleBxdipiogld ($p0as at 9fevhyd

4- am nQ- 51 g,? 5% (i\’ﬁi ydr oxypropoxy) - 3-i net boxyb ei |l Z ami do) -

but oxyy hZ ol i ne- 3-car boxyl ate Prepared as in Exanple 24a
from(S)-et Hxiaméiﬁammo bth{/2- amlﬁmbﬂi(bxyi’} BydBthydmui nohidtex3haanbokybat e
(Exanpl e 97b an T(ﬂ:;) hydroxygro OX{) - met hoxybenzoi ¢ acid (Baral di, 15P.
G ét atethyt F‘”‘R@d YI§9g9ling 84948y a5 brown solid (41%. M5 526 (I\/D
Exampl € 101prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy -2-methylgquino-
(9-4-am no- 5- 2-(3 5-di hydr oxybenzam do) I nat oxy) - 2- et hyl qui nol | ne- 3-

car box@llﬂi‘é -caiogylate (BRUTDIPHEp e -BshydioErappke -4- R ery S ete pdigas a brown

4-am nQ;, i hydroxybenzam do) but oxy)

- 2- t%}?& E‘VlgqngT;%l @eﬁ3 carboxyl ate (Exanple 10l1a) as an off-white solid
(69% . Ms 426 (IVE) Exarrpl e 101a: (S)-ethyl

4- %%ﬂ%@fﬁ% 3%3 %%8%‘_{?%@6383%"»2&"{&9 p‘ﬁ»%%’ )) 3- mnﬁmxy bc%%n?n%e) %»meih‘y prrgfj Xyl at

pgxy}mzmmathyiqumeime.%?swaarb@xym acid
Me N
‘e

HOLC™ Y

O
NH, O\><”J\©:OM9
O/\/\OH

Prepared as in Example 1 from ethyl 4-amine-5-(2-{4-(3-hydroxypropoxy}-3-methoxy-
benzamido}-2-methylpropoxy)-2-methylguinoline-3-carboxylate (Example 79a) as an off-white

solid. MS 498 (MH™).

i
(¥

~r

Example 79a: ecthyl 4-amino-5-{2-{4-(3-hydroxypropoxy}-3-methoxybenzanmido)}-2-

<

methylpropoxy-2-methylguinoline-3-carboxylate
Prepared as in Example 24a from 4-amino-5-(2-amino-2-methylpropoxy)-2-methylguino-
line-3-carboxylate (Example 24b} and 4-(3-hydroxypropoxy)-3-methoxybenzoic acid (Baraldi,

20 P.G.etal J Med Chem. 1999, 42, 5131.) as a brown solid. MS 526 (MH").

Example 80: (8)-4-amino-5-2-(2,3-dihydrobenzo{hlii.4|diexine-6-carboxamide}propoxy)-
2-methylguineline-3-carboxylic acid

Me N
’d

HOL,C™ Y

O, .
NH, o\j\NJ\@o
UL
o
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Prepared as in Exanple 24a from (S)-ethyl

4- am no- 5- ( 2- am nobut oxy) - 2- met hyl qui nol i ne- 3- ear boxyl ate (Exanple 97b) and
3, 5-di hydwoxyhenao®sc acid as brown solid (37%. M 454 eEFAS201883@0pl e 102:
(S)-4-am no-5-(2-(2, 3-di hydrobenzoi bl | 1A di oxi ne- 6- ear boxam do) but oxy) -

2- met hylqui nol i ne- 3- earboxylic acid M@ N HO2C O NH2N Pr epar ed
as in Exanple 1 from (5')-ethyl

4- am no- 5- (2- (23-di hydrobenzo[ b] [ 1, 4] di oxi ne6- ear boxam do) but oxy) - 2- met hy1q

ui nol i ne- 3- @%Q&&él ﬁ%ﬁuﬁ@& mlo% ds) 9%%)4 %&u&ﬂa 05 12 MRk 880 dofh 11001 6i6 .. M
452 (Mr), anpl e (S f

4- ami n®- @Ll(ozél@i@OZEKGINWmomh@@EElm}EEm ﬂ?dbwﬂﬁeémm%@m do)pff-white solid.

but oxy) 2 n{ IML)qw nol i ne- 3- car boxyl at e Prepared as in Exanple 24a
from ( ef S;\I am no- 5- ( 2- am nobut oxy) - 2- et hyl qui r 10- | i ne- 3- ear boxyl ate
(Exanpl e 97!5@@@;6 2a 3:Sekcty tr-abenz o bl 1, 1-dddydi dxnangs b drchoxyl-iebaciddas 15

brown solid (46 80 (MD).
Exanpl é"i‘ﬁ’gxf( “}ﬂ/??hé(ﬁﬁ‘%ﬁ@g'@zla(%?‘ﬁ?ﬁr oxybenzam do) but oxy) - 2- net hyl qui nol i ne-3

- Car boxyl i ¢: @Gl as iHERERNH24OPm (S)-cthyl 4-amino-5-(2-aminopropoxy }-2-ruethyl-
guinohine-3-carboxylate (Example 26b) and 2,3-dihydrobenzo{b][1,4]dioxine-6-~carboxylic acid

as brown solid, MS 466 (M.

¢ Example 81: (8r4-amine-5-2-(2,3-dihydrobenzolb}{l 4]dioxine-5-carboxamidojpropoxy)

2-methylguineline-3-carboxylic acid

Me N
L)

HOLC™ Me O O
R s

Prepared as in Example 1 from (S)-cthyl 4-amino-5-(2-(2,3-dihvdrobenzofbf 1,4 |dioxine-
S-carboxamidoe)propoxy -2-methylguinoline-3-carboxvlate {(Example Sia) as an off-white solid.
15 MS 438 (MHY).
Example 81a: {$)-cthyl 4-amino-5-(2-(2,3-dihydrobenzolbli | 4]dioxine-S-carboxamido)-
propoxy -2-methyiguinoline-3-carboxylate
Prepared as in Example 24a from (S)-cthyl 4-amino-5-(2-aminopropoxy)-2-methyl-
quinoline-3-carboxylate (Example 26b) and 2.3-dihydrobenzofb]{! 4]dioxine-5-carboxylic acid

20 as brown solid. MS 466 (MH").

Example 82: (&r-4-amino-5-(2-{4-{Z-hydroxyethexy)}-3-methoxybenzamidolpropoxy)-2-

methyiguineline-3-carboxyHe acid

Me N
@
HOLC” Y Me O
NH, O\/?\”)K@owb
o/\/OH
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20Prepared as in Exanple I from (S)-ethyl

4-am no- 5- (2- ( 3- hydr oxybenzam do) but oxy) - 2- net hyl qui nol i ne- 3- ear boxyl at e
(Exanpl e wO2aj1/2s369an of f-white solid (72% . M 410 ( MJ) pPCEAmaqha3@BOBa:
(S)-ethyl 4-am no-5-(2-(3-hydroxybenzam do) but oxy) - 2- net hyl qui nol

i ne- 3-earboxylate WO 2011/123693PCT/ US2011/ 030802 Prepared as in
Exanpl e 24a from (S)-ethyl

4- am no- 5- ( 2- am nobut oxy) - 2- net hyl qui nol i ne- 3- ear boxyl ate (Exanple 97b) and

3- hydroxybepzaiciagh dias Rrown sokbhd (9% MBd38 s(Mrd) ~h§g@é§v@i&£§y¥@~4 :

(5) - 4- am no- 5- ( 2- (4- ( 3- hydr oxypr opoxy) -'3- ne oxybenzam do) - 3-neth -

but oxy ysc:axgbhydguionobiaye-3-reakboxydline-JacircoxylatdEENTHOR GZNH2s OV DBk e
Prepared.as,in.Exanple 1 from (S)-ethyl

4- am nég%?%kf %@?Kgﬁydr OXYPpr opoxy) - 3-

met hoxybenz gride) - S2arahyhbutiaxythe-2-(08t iy-kgdiorpdhare’-3-sanbosy akeidjisanpl e
104a) as_ %22 10%L-V\hi.t 4exspl id (69%. M5 512 (MET). Exanpl e 104a:

(S) 2 et RPFY 2B eI ipo 3 eabe8Y R dr ) xypr opoxy) - 3- me oxybenzar ni do) - 3-

net hyl but oxy)epdrelBihW qUlappld N8s aTa%r(@gé%B/?-téieamino—Sn"2-mniﬁ‘§}f§9ﬁfx§§12@§etﬁﬁ-
Exanpl e 24a from (S)-ethyl 4-am no-5-(2-am no- 3- net hyl but oxy) - 2-
met hyl gaingbhd-Areadordrtbdikydrarie 20Ex arpt€2-08Gpseatiepry)-3-methoxybenzoie acid (Uto,

4- ( 3- hydr.oxypr po,,)(r - methoxyhenzoic. 15aci \%; ko B Lt al . 1.
2 R EBLIEE I RN TER e 1B, o Bl i iy
Exanpl e105: (5) - 4-am no-5-(2-(3,5-di | | ydroxybenzam do) - 3-net | i yi but oxy) - 2- ne
t hyl - i noline-3-c oxy)l i ci.d OH 20Prepared as.in le 1 om
(Sﬁb et S;mel_lgam - 5&%%;{ ?%:%aﬁ%ﬁg(}Fﬁ%’g(}ﬁ‘éﬁfg’rﬁ‘iﬁg‘?”ﬁﬁimQxyhmm%gﬁ pr{:pexygmlém
methylquineline-3-carboxylic acid
Me /N
|

HOLC™ Y Me O

NH, O\/=\ N)‘\©:O\/\OH
H
OMe

Prepared as i Example 1 from (S)-ethyl 4-amino-5-(2-(3-(2-hydroxyethoxy)-4-
methoxybenzamidojpropoxy)-2-methyiquinoline-3-carboxylate (Example 83a) as an off-white
15 solid. MS 470 (MH .
Example 83a: (S)-ethyl 4-amino-5-(2-(3-(2-hydroxyethoxy-4-methoxybenzamido}pro-
poxy-2-methvliquinoline-3-carboxylate
Prepared as in Example 24a from (8)-ethyl 4-amino-5-(Z-aminopropoxy)-2-methyi-
quinoline-3-carboxylate (Example 26b) and 3-(2-hydroxyethoxy}-4-methoxybenzoic acid as a

20 brown solid. MS 498 (MH").

Example 84: (S)r-4-amine-5-(2-(3-(3-hydroxypropexy)-4-methoxybenzamido)propoxy-2-
methylguineline-3-carboxylic acid

Me N

’

|
HOLC™

Me O
NH2 O\/\NJA\GEO\/\/OH
H
OMe

o



met hyl but oxy) - 2- met hyl qui nol i ne- 3-car boxyl ate (Exanple 105a) as a white
solid (724 M5 440 (Mf), WD 2011/123693PCT/ US2011/ 030802 Exanpl e
105a: (S)wet2hyl12869am no- 5- ( 2- ( 3, 5- di hydr oxybenzam do) - 3PaEttusgé1h08@mRY ) - 2-
met hyl qui nol i ne- 3-carboxyl ate Prepared as in Exanple 24a from (5)-ethyl

4- am no- 5- ( 2- am no- 3- net hyl but oxy) - 2- met hyl qui nol i ne- 3- car boxyl ate
(Exanpl e 95b) and 3, 5- dhydroxybenzoic acid as brown solid 5(29%. M 468
(MTIF), Exanpl el106: (S)-4-am no-5-(2-(2, 3-di hydrobenzoi bl

LI Al di oxi nepRoganboxapt doknge TEROM BYLOKY) «2nitRl Aybquinaldgerdacathoxylic
acid M N H2C NH2 C . 1 10Prepared as in Exanple I. fron1(§)-e hyl

4- ami neacBhob2aBikddimypirobénzaptffiteidiedi-oxberedate (Example 84a) as an off-white

5- ear boxam, do) - 3~ ngt.hyl but oxy) - 2- met hyl qui nol i ne- 3- car boxyl ate (Exanpl e
106a) é‘s’h‘gf‘%i)‘?g“‘g%)i d (81%. NS 466 (1\11le). Exanpl e 106a: (5)- et hyl
4- am no- 5- ( Zxfmdpi3-wihysdicalenzolibd-b L 2 43 di-axdmberbogar boxanha@benzamido)pro-
-3-nethy[g tox%%12vn?thxlq%%-qoline-3-earboxy|ate 15Prepared as in Exanple
24a5fr§H¥¥g§g@ ORI RE8X 9% ani no- 3- et hyl but oxy) - 2-

et hyl qui nobifesd- gaibaxylate 2645@m| €)-280) 4@Dfno-5-(2-aminopropoxy - 2-methyl-
2,3-d|hydrqbenzo%b][1,41d|OX|ne55- carboxylic acid as brown solid (3699. M
494 (\Wapinoline-3-carboxylate (Example 26b) and 3-(3-hydroxypropoxy}-4-methoxybenzowe acid as a
Exanpl 7 (D @b s (2- (2, 3-di tl ydrobenzol bi [ 1, 41di oxi ne- 6- car boxam do
) -3- 2§§§?h§ﬁgdﬁgggh?g?§%thylquinoIine-3-carboxy|ic aci d

10 Example 85 (8d-amino-5-(2-(4-G-hydroxypropoexy)-3~-methoxybenzamido)propoxyi-2-

methylquineline-3-carboxylic acid

Me N
g
HOLCT Y Me O
NHy O~ OM
g\/\N e

H
o "Non

Prepared as in Example 1| from (8)-cthyl 4-amino-5-(2-{4-(3-hydroxypropoxy}-3-
methoxybenzamido jpropoxy)-2-methylquinoline-3-carboxylate (Example §5a) as an off-white
15 solid. MS 484 (MH "),
Example 85a; (S)-ethyl 4-amino-5-(2-(4-(3-hydroxypropoxy }-3-methoxybenzamido jpro-
poxy-2-methylquinoline-3-carboxylate
Prepared as in Example 24a from (S)-cthyl 4-amino-5-(Z-aminopropoxy)-2-methyi-
guinoline-3-carboxylate (Example 26b) and 4-(3-hydroxypropoxy)-3-methoxybenzoie acid

20 (Baraldi, P. G. etal. J Med. Chem. 1999, 42, 5131.) as a brown solid. M3 512 (M)

Example 86: (B)-4-amine-5-(2-{cyclohexanecarboxamide)propoxy)-2-methylguinoline-3-

carboxylic acid (SID 47687595)

Me N
|
HOLCT Me O
NH
2 O N
H

i



Prepared as in Exanple 1 from (5)-ethyl

4-am no-5-(2-(2, 3-di hydr obenzo[ b] [ 1, 4] di oxi ne6- car boxai ni do) - 3- net hyl but oxy
) - 2- net hywoinoli2e@3 3- ear boxyl at e (Exanpl e 107a) as an ofrCTwis2daie/03asb2 d

(7699 . Ms 466 (MH ). WD 2011/123693PCT/ US2011/ 030802 Exanpl e 107a:
(5)-ethyl 4-am no-5-(2-(2,3-di hydrobenzo[b][1

- 3- met hylbut oxy) - 2- met hylqui nol i ne- 3- car boxylate Prepared as in Exanple 24a
from (5)-ethyl 4-am no-5-(2- ,4]dioxine-6-earboxam do)

am no- 3- et by, clpgiltlgo?fﬁy )m %:\am ic 1 @%ﬁth}éﬂHlﬂoL-aﬂﬁ11§5Q@r(p,%&li%n%wﬁ%ﬁ‘%@él@ 95b)
and 2, 3-di hydr obenzo[ b E di oxi ne- 5car boxyl i1 c acid brown solid

(299 . pt\@@&@)& (miyyiqmﬂrpﬁecamsv iamiammmc&amas(a wioitd sebtl (4 i Id NMR (40

o) cycl )25 hyJ r C P r
- ExarrpfQV ﬁig gﬁ?@?ﬁx ~’41 géren no- @ ?%ﬁg(l sonl c i %falrﬁ d%‘} Céigfgh}g%yﬁgmﬂﬂ},
met hoxy)693s,nEhhy) I%mﬁ a@:i g, meizsuearz bi@)@tﬁ ate4( Exam)ha‘; laoaaa} 1a$mam;;>%f8@vvaj b e

solid (43%. 111M

Ty 5 R, M AN 45 B B = X B 3 woé%ﬁ L
1-fz, J:g;a,\mnza(d J= 8.0 hz, 111), 7.66 (t, J = 8.4 7.71 (d, J=
6.0 Hz, 2171), 8.40 (d, J = 6.8 Hz, LH), 8.71 (d,</-= 6. o rz 211), 12.70
(brs, 111) E380NE. 485 (u% E{)hﬂ 4~ anuno~‘E§<-afmtieh@@sa:ar@r{wldomamxmbzswhw

4- (i sogd%gﬁﬁﬁnamﬁgkﬁgel ohexy1l1- net hoxy) - 2- net hyl qui nol i ne- 3- car boxylate

Pr epar e 2a from
N ( 443 Ami n@r@m@yamphé’immys)m‘é#hthc)(@Imﬂneky@l.ikninbgqma@:ﬁtubmagmdez(xﬁxmfpI e
108b) and th I obut anoat w sol 463

iﬁm UPopgh? “r’\‘;? %ﬁfﬁsé i %ﬁ@y ﬁ'ﬁ b&yﬂy%ﬁé"ewﬁjw&?ﬁdﬁzs ‘é?é?ﬁf?& }nam de

Pr epar egk as4 gmgilixarrpl e 22b from
N-(4-(Hydr O)}gxgﬁgt‘»lg le? (){3(}: lgi%gﬁ)i( Xrln)n,!aos‘? ?/.I grgltnloggg)gve) Z-methylguinoline-3-carboxylate
Prepared as in Example 2a from {(R)-benzyl (1-(3-amino-2-cyanophenoxyipropan-2-yvi)-
carbamate (Example 86¢) and ethyl 3-oxobutanoate as brown solid. MS 304 (MI1).
5 Example 86¢: (X)-benzyl {1-(3-amino-2-cyvanophenoxy jpropan-2-yljcarbamate
Prepared as in Example 24c¢ from (R)-2-aming-6-(2-aminopropoxy ybenzonitrile (Example
&6d) as brown solid (79%). "H NMR (400 MHz, DMSO-ds) 5 1.12(d, / = 6.4 Hz, 3H), 3.81 (d, J
= &4 Hz, 1H), 3.95-3.92 (m, 1H}, 4.99 (s, 2H), 5.36 (5, ZH}, 5.96 (s, 2H), 6.20 (d, J = 8.0 Hz,
1H), 6.31(d, /= 8.4 Hz, 1H), 7.13 (t, J = 8.4 Hz, 1H), 7.44-7.38 (m, SH). MS 326 (MH").
26 Example 86d: (R)-2-amino-6-(Z-aminopropoxy jbenzonitrile
Prepared as in Example 24d from {(R}-2-aminopropan-1-ol and 2-amino-6-fluoro-
benzonitrile as brown solid (81%). 'H NMR (400 MHz, DMSO-dy) 6 1.01 {d, J = 6.5 Hz, 3H),
3.08(m, 1H), 3.71 (d, /= 6.1 Hz, 2H), 5.95 (s, ZH), 6.15(d, /=83 Hz, 1H), 6.2 (d, /= 83 Hz,
1H), 7.13 (1, J= 83 Hz, 1H). MS 192 (MB").

bJ
5

Exampie 87: (R}-4-amino-5-(Z-(isonicotinamido)propoxy)-2-methylguineline-3-carboxylic

acid
Me N
]
HOLC™ Me O
N, o AL |
Ho N



(Exanpl e 108e) and 2-am no-6-fl uorobenzonitrile as a colorless oil (6% . M
351 (WH). Exanpl e 108e: AT-(4-(Hydroxynethyl)cycl oll exypi soni eoti nam de

Pr epar ed we 20n/B3@apl e 24a from (4- Am nocycl ohexyer net hacmalS2@nm30802

i sonicounic acid as a yellow oil (100%. Ms 235 (MT). Exanple 109:

4- am no-5-02-netl i oxycycl ohexyl pxy -2- ethyl quinoline-3-earboxylic acid WO
2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 1 from ethyl

4- am no- 5+2- met hoxycycl ohexyl ) oxy) - 2- et hyl qui nol i ne- 3- ear boxyl at e
(Exanpl e 10 , [ | 4 ) Lk o NEM.RA 400, !&ﬁﬁ% )5
1.20-1. 68 (%}%&%ﬁ,%ﬁ%&%ﬁ? 12%0?1172%%@(15&%MFMBBQ@%M%%% " R i§n,

1H), 4180n{eingGkPryarborylle Faample Fagatin offnthjte sTHRR2le="T8 NMRE£400Mf 1z, 7. 67

(t, J=,8,8-Hz, . 1L11),, 8,92, (brs,, A1,11),. ; 4. .(brs, Lls1),.,12, 86 (brs,
iff). &%@%‘f“{%&}l o 63%%%%%%’ G %@a‘%'%ﬁég‘h‘y’ YU %ﬂ? by g2 2815%
Oxyeye|EQF€M}',|4)"?}(%)S—SL(HHBH)¥$.QIJEd}(ﬂ:'t &ﬁﬁHz;aHb,dX%d; ed,lef: 8.4 Hz, 1H), 7.51P|(’zgparged as
in Exa e 2a from 2- Ami no- 6- (2- net hoxycyc exyl o enz nitrile
0( Exath 15006 anh-dehgd 54 GRBb0t AHUATS e 50 bt b Srra br -t ool e
359 (Mirg 4odxapl € 109b: 2- Ami no- 6- ( 2- net hoxyeyel ohexyl oxy) benzonitrite
Prepared as in Exanple 22b from 2-met hoxycycl ohexanol and o
2- am no- 6- f EsarpRehzonikteilve ‘aymgoyvellHowr opiivap8doipropne 24 e iviinolilscdnpl e
110: 4bgﬂhgﬁ&§-01-ydroxybenzoy pi peri di n- 3- yOret hoxy 2- net hyl qui nol i ne
- 3-carboxyli c acid 0

Prepared as in Example 24a from (R)-cthyl 4-amino-5-(Z-aminopropoxy)-2-methyi-

0 quinoline-3-carboxylate {(Example 86b) and isonicotinic acid as brown solid (41%). MS 409

(MH").

Example 88: {B)y-d-amino-5-3-3-hydroxybenzamidopropoxy)-2-methylguinoline-3-
carboxylic acid

Me N
z

HOLCT Y Me O
NH, O

\/LQ)KQ/OH
5
Prepared as in Example 1 from (R)-cthyl 4-amino-5-(2-(3-hydroxybenzamido jpropoxy -
2-methylguinoline-3-catboxylate (Example 88a) as a white solid (51%). 'H NMR (400 Mz,
DMSO-~ds) 0 1.28(d, /=72 Hz, 3H), 2.65 (s, 3H)L, 4.11 (t, /=88 Hz, 1H), 422 (dd, J=4.0, 10
Hz, 1H), 4.65-4.55 (m, 1H), 6.88 (d, J = 8.0, 2H), 7.25-7.13 (v, 4H), 748 (t, /=80 Hz, 1H),
20 8.49(d,J =280, 1I1), 9.93 (brs, 111}, MS 396 (MH").
hine-3-carboxylate
Prepared as in Example 24a from (R)-cthyl 4-amino-5-(Z-aminopropoxy)-2-methyi-
quinoline-3-carboxylate (Example 86b) and 3-hydroxybenzoie acid as brown solid (36%). MS

25 424 (M.

Example 8% (V-4-amino-S-((Q-{cyclohexanccarbonylpyrrolidin-2-yDmethoxy)-2-methyl-
guingline-3-carboxylic acid (81D 47839333)



Prepared as in Exanple | from et hyl
4-am no-5-41- (3- hydr oxybenzoyepi peri di n- 3-
ypret hoxywe2enet2besBqui nol i ne- 3. car boxyl ate (Exanpl e 11. @aXx/usg01a/09d302 e sol i d

(35% . Ms 436 7.0 (WO Exanpl e 110a: et hyl
4- am no- 5- ((1-(3-hydroxybenzoyl ) pi peridi n-3- ne oxy)-2-
met hyl qui nol i ne- 3- ear boxyl at e Prepared as in Exanple 24a from

et hyl 4-am no- 2-net hyl - 5- (pi peri di n-3-yl net hoxy) - qui nol i ne- 3- ear boxyl ate
(Exanpl e 110b) and 34hydrox. yberzghc acid as a white solid (34%. MS 25 464
(MH). WO 2011/ 123693PCT/ US2011/ l|> 4 Exanpl e110b: et hyl 4- am no- 2- net hy
-5- (pi peridi n-3-yl net hoxy) aol Hpwe* rbEXXI ate Prepared as in

Exanpl e 2a from benzyl NH, O

34( 3- am no- 2- cyanophenoxy) et hyppi peri din boxyl ate (Exanple 110c) and
et hyl 3-oxobutanoate as a yellow oil (21% 344 (H1). 5Exanple 110c:
benzyl 34(3-am no-2-c nophenoxye met hyppi peri di ne-1| - car boxyl ate

Prepared as Progpagd appl Brapge  fom (S)-ethyl d-ammo-5-((1-{cyclohexanecarbonylpyrrolidin-

2-am ng- i | & a,yel | ow
A e e AL S R LR S T FE
Pr epar éh‘viﬁs(él@(h\/ rﬁMéﬂzﬂﬂéﬂr%m B: pix ptéﬁl dll”lﬁein:eit han‘iiii) érﬁ}ﬁ 1.79 {m, 3H), 2.44-
2-amn nenz r,|I l]o |.,j 9 2.(MT).
Exaﬁ“pl 984 M ReRzan LSl £, 88, %bxgg% 48 ) owsglig, ﬁ%/‘lw?@d%?’ 4§/
ZOyI)pnp@rﬁﬂnmh24¥kﬁmeuhpxya -R798L, y! Bty 1. necBycay baxyliig ATi d, J = 8.0
15Prepar ed as le 1 from et hyl

4- ami nélB iy - \(ié 4Hyél?«% Yybenzoyl ) pi peri di n- 2-

y1) met hoxy) A ca ggggh —»whl te
solid (35% %‘1@ &Q{i @%ng’m Mgd(ﬁ%@anﬁd@? wjraﬁtﬁg al n?t’?h&%

311) @céliwillitnﬁﬁolﬁlmﬂigarbmﬂ@tfc (| n 11: 1), 4. 75 (in, 2H), 5 29 (| n, 11- 1) 6 64

,6.73 (m, = 7.2 Hr AH).. 718 (m . 211 8. 4
10878 (bt Bt 2l Bt Mot s B ol 2]~
111) 1@11&91an &Jb&liﬁi&:} (ExvBpkO39%3 bnd Mit)hexanccarbobX@npldaslkdan selidide).

4-amn (3- hydr oxybenzoyl ) pi peri di n-2- net hoxy)-2- net
iyl qui ﬁ‘éﬂ’ ii%éﬂ\é Hoar boxyl at e

Example 89b:  {S)-cthyl 4-amino-2-methyl-5-{pyrrolidin-2-yimethoxyguinoline-3-

carboxylate
15 Prepared as in Example 2a from (§)-benzyl 2-((3-amino-2-cyanophenoxy ymethylpyrro-
lidine-i-carboxylate (Exanple 89¢) and ethyl 3-oxobutanoate as brown solid. MS 330 (MH .
Example 8%¢; ($)-benzyl 2-((3-amino-2-cyanophenoxy ymethyljpyrrolidine-1 -carboxylate
Prepared as in Example 24¢ from (8)-Z-amino-6-(pyrrolidin-2-yimethoxybenzonitrile
{(Example 89d) as brown solid (79%). MS 351 (MH.

24 Example 83d; ()-2-amuno-6-{pyrrolidin-2-yimethoxy )benzounitrile

Prepared as i Example 24d from (S)-pyrrolidin-2-ylmethanol and 2-amino-6-fluoro-

benzonitrile as brown solid (51%). MS 218 (MH").

Example 96 (S)-4-amine-5-((I-isobutyrylpyrrolidin-2-vymethoexy)-2-methyiguinoline-3-

25  carbexylic acid

il4



Prepared as in Exanple 24a from ethyl 4-am no-2-nethyl-5-(piper

di n- 2- yhnet hoxy) - qui nol i ne- 3-car boxyl ate (Exanple 111b) and

3- hydr oxyWwenauiie3@si d as a white solid (28%. M 25 464p(CHspo11Dém@nt 1

| b: et hyl 4- am no- 7- met hy1- 5- (pi peri di n-2-y net hoxy) qui nol i ne-3- carboxyl ate
WO 2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 2a from
benzyl 243-am no-2-cyanophenoxy)rnet hyl) pi peri di nel-carboxyl ate (Exanpl e
111c) and ethyl 3-oxobutanoate as a colorless oil (13%. Ms 344 (MH).
Exanpl e 111c: benzyl 2-43-am nowe oya QPhenoxy

nmet hyppi peri di ne-1 - car boxyl ate 5Pr epd as in Exanple 24c from

2- am no- 6- (pi peri di n-2-yl met hexy)Hep t@e (Exanple 111d) as a yel |l ow

solid (100%. Ms 366 (M 11). Exanplmn,1d1,

2- Ami no- 6- (pi peridin-2-ylinethoxy) benzoni tr e Prepared as in

Exanpl e 24d from 2- pi peri di nenet hanol and - afm no- 6-fl uoro-benzonitrile as
a light yellow solid (64%. M 232 (MIV). 10 Prepared as in Exanple

| fromethy IPra@mam knGs SECygliopr dpyl-33-edyh »’y&:qﬁmi’ir{@l idohuterdmeadtdox3y bt e
(Exanpl e 112a white solid 850 d4),

(m 152¥{Yo0y éfjf“(ﬁww g %{;WE xﬂnp% Wﬁe&%ﬁf & wém s 3%\“%1

7.58 (m@mw, DZ@\Z?SJQ%@MB iJS@oZé}% 1AV )2, Gﬁ@ﬁ@lﬁﬂi}lﬂ%‘» (@hlﬂwsw {t,J

4- am no- i ZL&XA -met hyl qui nol i ne-3-carb | at e pared as in

ol e Ba ity 8 e b U By b O(rrm@,ﬁaw%u@m
PCT 0 1p4221 t buyt | [ 1
A g S AR et ol o Sy s el |21

cl ohexyl hy@ggg@_@_g_lf}_g@,e{&@m bdx(ylhmc—ﬁe((:i -oMORCIpyrrolidin-2 nvi} ma,ihom 3-2~-methyl-
guinoline-3-carboxylate

Prepared as in Example 24a from (Sy-cthyl 4-amino-2Z-methyl-S-(pyrrolidin-2-ylimethoxy)

1 -guinoline-3-carboxylate (Example 89b) and isobutyric acid as brown solid (46%). MS 400

(M.

Example 91 (§)-5-({ 1-acetylpyrrolidin-2-ymethoexy)-4-amino-2-methylguinsline-3-

carboxylic acid
Me N

]
HOLC™ D
NH, Oy
15 Ac

Prepared as in Example 1 from (§)-cthyl 3-((1-acetylpyrrohidin-2~-yUmethoxy)-4-anuno-
2-methylgninoline-3-carboxylate (Example 91a) as an off-white solid (23%). 'H NMR (400
MHz, DMSO-ds) 6 1.98 (s, 3H), 2.03-1.82 (m, 4H), 2.71 {5, 3H), 348 (1, J = 6.0 Hz, 2H), 4.05
(dd, J = 6.4, 10.0 He, 1H), 4.22 (dd, 7= 6.8, 10.0 Hz, 1H), 4.54-4.46 (m, 1H), 6.99(d, /=8.0

20 Hz, D, 7.34 (d, J= 8.0 Hz, 11D, 7.54 (1, /= 10.0 Hz, 1), MS 344 (M.

Example 9ia: (8)-ethyl S-{{I-acetylpyrrolidin-2-yDimethoxy}-4-ammo-2Z-methylquino-
line-3-carboxylate

Prepared as in Example 24a from (Sy-cthyl 4-amino-2Z-methyl-S-(pyrrolidin-2-ylimethoxy)
-quinoline-3-carboxyiate (Example 89b) and acetic anhydride as brown sohid (31%). M8 372

25 (M.

s



HO2C NH2 Prepared as in Exanple | from et hyl

4- am no- 5- (2- eyel ohexyl et hyl) - 2- ( 2- et hoxy- 2-

250x0et hywaoimabdone- 3- car boxyl ate (Exanpl e 113a) as anPOTAISg® 1964802l
(69% . NVR (400 MHz, DVMBO d6) 5 0.89-0.92 (mu, 211), 1.14-1.29 (in, 4H),
1.44-1.49 (in, 211) 1.56-1.66 (in, 411), WD 2011/123693PCT/ US2011/030802
L73-1.76 (m 1H), 3.15 (t, J =8.0 Hz, 2H), 3.70 (s, 2H), 7.09-7.11 (m
1H), 7.38-7.42 (m 1H), 7.46-7.51 (m 2H). M5 338 (MH+-H20). Exanple 113a:
et hyl 4-am no-5-(2-cycl ohexyl et hyl)-2-(2-ethoxy-2-oxoethyl )l oline-3-
carboxyl ate 5Prepared as in Exanple 2a from

2- ami nd=6 Rl ek oixdydineypiénachiteritea(iBrabplwolidinsbyhanthod) lel-mydthyl-

3- oxopent an%glsoatgﬂ as.. an orange solid (33%. 111 NWR (400 MHz, DVBO d6) 6
0. 87- 0 MBS WA 00 (m711), 1.27-1.32 (m 4H), 1.47-1.52 (m

211), 1.61-1.68 (m 411), 1.74Me, Z¥ 211) 3.21-3.25 (m 2H), 4.03 (s,

2H), 4.09 (g, J = 8.0 Hz, 2H), 4,127/ 8.0 Hz, 2H), 7.27 (t, J = 4.0

Hz, 111), 7.57 (d, J = 8.0 Hz"OLH) 63”? 2H). M5 413 (MH ), Exanple
ii 3b: 2-am no-6(2- cycl ohexyl et hyI ri le Prepared as in Exanple 21b
from 2-am no- 6- (eycl ohexyl et hynyl)benzonl (Exanpl e 113c) as an orange
solid (36%. 'El NWR (400 MHz, DIVBO 4) 600 .95 (rra 211) 1.16- 1 24 (m
4H), 1.41-1.46 (in 1) 1.60-1 (m 511), 58- (in, 211 90 (s,

2H) 5 6. 48 (gicpgrad ag imhwnpiqﬂbﬁo%{@lct%ﬂ 4~ gnm(}g& (@1 p@dopﬁc?ncc&ybﬁ_«pg )K):tllﬁ Him_ 4.0

Hz, | %1 mlyﬁogxz)g“ (L) uugtéigg@rg%!’&ﬂ {3 hxampie 92a) as an off-white solid (37%). 'H
2- am no- (cyclohexyl etchyny )benzonltrl Prepared as in Exarrpl e 21c

from etWﬁ ity blih éRdNe-dand 1 B4aini non6itby éﬁ@db%inz‘mmiﬁ ¥ 2108-1a® @n.bribwa.46i |

(1005 2 {43501, 00,14, S OOB0L08), By 7 6000 001y £ 7041 4314)
(t, J 208.10z Hx), zﬂ.ﬁrbmwsrnzza)(dvuﬂd J207.2 Hz), 7.11 RY, epar.ediasHi,w Exanpke.q from
SR BT R AR Lo R Ay G el Led par oy ate (Al e

> an’-of - Whi ol i anpl e a: ethy
4- am no- 5- ( 3xampioxyphenyl)r 2 aﬁﬁﬁehyjiﬁ%Q&bi&dﬂ@r&&aﬁs@ﬁ‘ﬂ%ﬂloﬁ&h% Prepahsdias in
Exanpl e 2a from 3-am no- 37- net hoxy41l bi pheny11-2-carbonitrile (ExXanple

114b) arigetbylayinoBucoketrbexfiat e as a pale yellow solid (55%. MS 337
(M1-1). Exampl&q158b5, SpaMA0- 3aa "RLACKYALmd - PR Iur Sanhonidifb! ©
yvimethoxy)-quinoline-3-carboxylate (Example 92b) and cyclohexanecarboxylic acid as brown
15 solid (39%). MS 440 (MH").

Example 92b:  (R)-cthyl 4-amino-2-methyl-5-(pyrrolidin-2-ylmethoxy)quinoline-3-

carboxylate
Prepared as n Exarople 2a from (R)-benzyl 2-((3-amino-2-cyanophenoxy ymethylpyrro-
lidine-1-carboxylate (Example 92¢) and ethyl 3-oxobutancate as brown solid. MS 330 (ME),
20 Example 92¢: (R)-benzyl 2-((3-amino-2-cyvanophenoxy ymethybpyrrolidine- | ~carboxylate
Prepared as in Example 24¢ from (R)-2-amino-6-(pyrrolidin-2-vimethoxybenzoniirile
{Example 92d) as brown solid {71%} MS 351 (MH").

Prepared as in Exampie 244 from (R}—pyrmhdm~2~yimethan01 and 2-anmino-6-fluoro-

25 benzonitrile as brown solid (57%). MS 218 (MH").

Example 93 (B)-4-amine-3-((I-isobutyrvipyrrolidin-2-yHmethoxy)-2-methylguinoline-3-

carboxylic acid

il6



WO 2011/ 123693PCT/ US2011/ 030802 To a stirred solution of

2- am no- 6- bronobenzonitrile (195 ng, 1.0 mml) and ( 3-

met hoxyphwoybiibasesi ¢ acid (300 nmg, 2 mml) in di oxane @E2Truskyiiwamoadded
aqueous potassium carbonate (2.0 mol, 0.7 nlL). The reaction solution was
degassed by bubbling N2, for 2 mnutes. Pall adi um

tetraki stri phenyl phosphi ne (5% nol) was added to the reaction m xture and
the 5 reaction vessel was placed in a m crowave reactor and irradi ated at
165 C for 20 minutes. The precipéta s renoved by filtration and the
filtrate concentrated, The residu ur| fied by HPLC
(acetonitrile/water; 10-90% gnadce utes) to give the title
conmpound as an of f-white solid (180nggo 0%¢. M5 225 (ME). 10Exanple 115:
4- am no- 5- (eyel ohexyl net hoxy) - 2- ntat yl qui no i ne- 3-earboxylie acid Me N NH2
0j o Prepared as in Exanple 1 from efhy
4- am no- 5- (cycl ohexyl nmet hoxy) - 2- net hyl qui nol i ne- 3- car boxyl at e (Exanpl e
115a) as a Whipeedsal ind 084%Ys 11 HooNI (X)-Rh{/4 G0arvgz,5- euvm}dﬁywmx@@dmxzzgn( m

g::i)l) : ;‘ zg%ioxa?»g%rmihxgg%mwu >1y_.é rr%x? ?’%{Fx&mp? 9(3@%&5 {gdﬁ Iyﬁj‘u:: s(g}ideié ]%JT%IE/

Hz, 1H)4G(i\lﬁ}i3;|.5‘\«(%q} 5@(%5&1 115}@5 ‘%GEJ’I\}SH} /. 0'< 1.83 (i, 41 1} 2 65 s >H) 3.53(t,J
4-am no- 5- écycl ohexyl met hox g ﬁ qui nol i ne- 3-earb
Pr epar &d’-ad!% At ‘?\%f‘%ﬂ 35 ¢ ohq % He(mi 06 %Vci’oﬁé&?yﬁ%ﬂﬁo@) b@?z‘@hﬂt Pile

( EX&?D'@‘%J(@JD) éﬁﬂ@'z QH‘?W ﬂi’( EO¥QM ﬁ@oiﬁib)e’i @@hta} Pal®r ﬁ’e!iliPWi‘?QM @i’“( 479 . 111

73-2.01
(m 511), 2__8&2@3,_34:1) <R>40t@:6 (%hmmo-ﬂ @ -Gobiry r:v’ga@mi;im %‘vi&tzm(ﬂqwxywmshﬁ Hz,
2H) 6. 96 111), 7.32 (d, S =8.0 Hz, 1H), 7,58 (t, J = 8.0

He, 114 1’&?53 ﬁ‘?“”@f\i‘ e Exanpl e 115b:
2 am no- 6 ( eyphebexy! ﬁret Bmﬁy;)lbemzmnﬁbmi l(&)-ethyl 4-Brepal-edidas-sipyiixaipbe 22b
exyl net hanoi and fl uorobenzonitrile as a colorless oil
8% gtg qz?m%o&@@ 3mg§bo %xagﬂapﬁy o 1an§91~5<(km:w§121()1d ay bygvy s {ﬁ"s‘, 11),
251 75+ s 98 vy, 611), 3.79 (d, .1= 6.4 Hz, 211), 4.37 (s, 2111), 6.20 (d,
58.4 Hz, 111), 6.28 (d, 8.4Hz, 1H), 7.19 (t, J 8.4 Hz, 1H). M5 231 (V).
Exanpl e 116: 4-am no-5-(c cl ohexyl met hoxv)-2- ethyl qui nol i nc-3-carboxylic
aci d %Qa%x%}el/ 1%§6 93%@é-yaggéeg}li}gﬁggg&n-zmwmle_%%*}méimaminamznme’thyiquin@iﬁne—3—
carboxylic acid
Me N
9
NH, o\/(N>
15 Ac
Prepared as in Example 1 from (R)-ethyl S-((1-acetylpyrrolidin-2-ylimethoxy)-4-amino-
2-methylguinoline-3-carboxylate (Example 94a) as an offiwhite solid (19%). 'H NMR (400
MHz, DMSO-dg) ¢ 1.98 (s, 3H), 2.03-1.82 (m, 4H), 2.71 {s, 3H), 3.48 {1, J = 6.0 Hz, 2H)}, 4.05
(dd, J = 6.4, 10.0 Hz, 1H), 4.22 (dd, 7 = 6.8, 10.0 Hz, 1H), 4.54-4.46 (m, 1H), 6.99(d, /= 8.0
20 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 7.54 {t, /= 10.0 Hz, 1H). MS 344 (MH ).
Example 94a: (R)-cthyt S5-({1-acetylpyrrolidin-Z-yhmethoxy}-4-ammo-2-methylquino-
ling-3-carboxylate
Prepared as in Example 24a from (&)-cthyl 4-amino-2-methyl-5-(pyrrolidin-2-
yvimethoxyquinoline-3-carboxylate (Example 92b} and acctic anhydride as brown solid (28%).

MS 372 (MH.

B
e



Prepared as in Exanple 1 from ethyl 4-am no-2-nethyl-5-phenoxyqui noline-3-
carboxyl ate (Exanple 116a) as an off-white solid (47%, |HNVR (400 MHz,
DVSO- d6) we 28117i23¢93, 3H), 6.60 (d, J = 4.0 Hz, 1171), 7p23/Usdo11/030808.0 Hz,
211), 7,30 (t, S =8.0 Hz, 111), 7,40 (dd, J = 58,0 Hz, 1111), 7,49 (t, J =
8.0 Hz, 2H), 7,60 (t, J = 8.0 Hz, 18.81 (brs, 1H), 12.20 (brs, 111), 12.81
(brs, 1H). Ms 295 (WWH ), Exanple 1l1l6a: ethyl

4- at ni no- 2- et hyl - 5- phenoxyqui nol i ne- 3- car boxyl at e Prepared as in
Exanpl e 2a from 2-am no- 6- phenoxybenzonitril e and ethyl 3- oxobutanoate as
a yellowoil (72%. 1H NWR (400 MHz, DMSO-d6) a 1.32 (t, J= 8.0 Hz, 311),
102. 59 EzgmpBHps: 45)3Bagipo-S-(=(Bholidxybarapidog-3onehdbutdgd ) G-methylindusiney . 16
(d, J ATl e Qykiz ﬁHi), 7.25 (t, .1=8.0 Hz, 1H), 7.39-7.52 (rn, 4H), 7.93
(brs, M RRIESIEY M T,

Exanpl e117: 4- am no-5-(3-(0-net | ¥ | ) am no) - 2, 2- di net hy1- 3- oxopr opoxy)
-2- metiviquinolinc-3-carboxylic N NH2 0 150 Prepared as
in Exanple 1 from ethyl 4-am f$2%- (13- ({( 4- net hoxybenzypar ni no) - 2, 2-
di net hyl - 3- oxopr opoxy) - 2- met hyl qui N6? °nc- > camboxyl at e (Exanpl e 117a) as an
off-white solid (38%. M5 438 (MO N Exanpl e 117a: et hyl
4-am no-5- (3 - ((4-nmethoxybenzyl)am no)l- 2H2-
i met hy1- 3- oxopr o70poxy) - 2- met hyl qui nol i ne- 3- ¢Car boxyl at e Prepared as
i n Exanpl e 2Agafet omiBiddngini nioen3{{edtihd Xyoanbon? X) -2t byl guidopB irmeihyl-
y1) oxy Zé’l I met hyl. propgnoi c aci d_( Exanpl.e ’4‘7,b% .and.. \ AAC A (AATTH
(4- met 3?8399 : —2-&&;%&%1“%&%%&%@% a @%WB@ Bl 1 (B9 (W0 abB G-
Example 95a; (5)-ethyl 4-amino-5-(2-(Z-hydroxyvbenzamido }-3-methyibutoxy -2 -methyl-
guinolive-3-carboxylate
Prepared as in Example 24a from (8)-ethyl 4-amino-3-(Z-amino-3-methylbutoxy)-2-
10 methylquinoline-3-carboxylate (Example 95b) and 2-hydroxybenzoic acid as brown solid (56%).

MS 452 (M.

Example  95b:  {(§)ethyl  4-amino-5-(2-amino-3-methylbutoxy)-2-methylguinoline-3-
carboxvlate
Prepared as in Example 2a from (S)-benzyl 1-(3-amino-2-cyanophenoxy)-3-methylbutan-

2-ylcarbamate (Example 85¢) and ethyl 3-oxobutanoate as brown solid (79%). MS 332 (MH").

i
(¥

Example 95¢c: (S)-benzyl 1-(3-amino-2-cvanophenoxy)-3-methylbutan-2-ylcarbamate
Prepared as in Example 24¢ from {§)-2-amine-6-(Z-amino-3-methylbutoxyjbenzonitrile
(Example 95d) as brown solid (82%). MS 354 (MH").
Example 95d: (8)-2-amino-6-(2-amino-3-methylbutoxy ybenzonitrile
20 Prepared as in Example 24d from {§)-2-amino-3-methylbutan-1 -0l and 2-amino-6-fluoro-

benzonitrile as brown solid (71%). MS 220 (MH",

Exampie 96: (§3-4-amine-5-(2-(3-hydroxyvbenzamido)-3-methyibutexy)-2-methyiguinoline-

3-carboxylic acid

i18



WO 2011/ 123693PCT/ US2011/ 030802 Exanpl e 118:
4-amrio-2-nethyl-5-((tetrahydro-21-1-pyran-4-yDoxy)qui noline-3-carboxylic
aci d MewbBiC2G/120892 Prepared as in Exanple | from et hyl PCT/US2011/030802

4- arni no- 2- et hyl - 5- ((tetrahydro-2H pyran-4- 5

yi ) oxy) qui nol i ne- 3- car boxyl ate (Exanple | 18a) as an off-white solid (80%,
11 NWMR (400 MHz, DMb046) 1.81 (m 211), 2,06 (in, 2H), 2.75 (s, 3H), 3.87
(m 21:1), 4,91 (m 1H, 7.15 (d, .1=8.0 Hz, IH), 7.26 (d, J = 8.0Hz,
1-11), 7.65 (t, J 8.0 Hz, | Wd 03 (MEI" ). Exanpl e 118a: et hyl
4-arn ino-2- rrethyl 5- ((tetrahydr -2 yran-4-y l)oxy )qui ol ine-3 carboxy
| ate 10Prepared as in Exanpl 8023

2- am no- 6- ((tetrahydro-2H pyran-4N§H Paxyhbenzonitril e (Exanpl e 118b) and

et hyl 3-oxobutanoate as a pale yellQqw)solid (539 . M5 331 (N 114'). Exanple
| 18b: 2-ami no- 6-qt et rahydro- 2H pyraf- 48yl oXy) benzoni tril e Pr epar ed
as in Exanple 22b fromtetrahydro-2H pyran-4-ol and

(Z:ngBno 6- fb&gﬁ@@%mz@m@m fﬁ?n@&%‘?ﬂu@?ﬂ—ﬁ&%o@—% {@%%Oxvgéﬂzﬂmmw/%%g%iw

4. 42 (§>u‘i‘02],4)~‘7-rmiigggt(np\ﬁlm pical)omgtt’z@ x(n(ijp e you} @ adidpmie sﬂ)m(ﬁg}}%” )6‘»’304?(4(1\?@ J8. 4
Hz, HI), 7.20 (1 osl= Hz, ) 1 Y ey

4- ani no- 5- ( 2 g lis 9@%‘ (YS?‘ @k‘,g%(a{fm% %b&@ 5}{&0 % £ 1%{) 1»%&%&%’)\8{)2 Hlﬁ)'ih\:

met Ayl qumnbiw TJc@r{anﬂaﬁboxyl ic acid Me HO2C 200 Prepared as in
Exanple 1 from eth 4- am np- 't hy: X0-3- ((pyridin-4- ,‘

yl met hyl ) ani %H@f%ﬁo%o%yf SR ?ﬁw %‘iﬁffh(Sn%}rfﬁ’éi%%'éa‘f‘i?oi‘ﬁ"ﬁ‘%’&g’(%‘ﬁﬁ‘é{i‘»‘é‘“ﬁ@a) as
an of f Qi8R - LA 1atMBx4RB1(IVb Tnd 3-hydroxybenzoic acid as brown solid (35%).

MS 452 (MIL).

16 Example 97 (§)-4-aming-3-2-C-hydroxybenzamido)butoxy)-2-methyiquinoline-3-

carboxylic acid

Me N
]

HOLCT < 0 OH
NH, o\/’\N

H

Prepared as in Example 1 from {8)-cthyl 4-amino-5-(2-(2-hydroxybenzamido}butoxy)-2-

methylguinoline-3-carboxylate (Example 97a) as an off-white solid (78%). MS 410 (MH").

15 Example 97a; (S¥-ethyl 4-amino-5-(2-(2-hydroxybenzamidobutoxy)-2-methylguinoline-
3-carboxylate
Prepared as in Example 24a from (S)-cthyl 4-amino-5-(2-ammobutoxy)-2-methylquino-
fine-3-carboxylate (Example 97b) and 2-hydroxybenzoic acid as brown solid (46%). M3 438
(MH".
20 Example 97b: (8)-cthyl 4-amino-5-(2-aminobutoxy }-2-methylquinoline-3-carboxylate

Prepared as in Example 2a from (S)-benzyl 1-(3-amino-2-cyanophenoxylbutan-2-
yicarbamate (Example 97¢) and ethyl 3-oxobutanoate as brown solid (75%). MS 318 (MH").

Example 97¢: (S)y-benzyl 1-(3-amino-2-cyanophenoxy jbutan-2-yicarbarate

Prepared as i Example 24¢ from (5)-2-amino-6-(Z-aminobutoxy yhenzoniirile (Example

25 97d) as brown solid (87%). MS 340 (MH").

il9



Exanpl e 119a: et hyl
4-am no-5- (2, 2-di net hyl- 3- oxo- 3- ((pyri di n-4-yl met hypam no) pro25poxy) - 2- net h
yl qui nol iwe-28ticasdyexyl ate WO 2011/ 123693PCT/ US2011/ 030802/US2011/0308P2 epar ed
as in Exanpl e 24a from 3-44-am no- 3- (et hoxycar bonyl) - 2- met hyl qui nol i n- 5-

yi ) oxy) -2, 2-di met hyl propanoi ¢ acid (Exanple 47b) and

pyridin-4-yl methanam ne as a brown solid (43%. MS 437 (MFl). S5Exanple 120:
4- am no- 5- ( 3- hydr oxy- 2, 2. di met k propoxy) - 2- net hyl qui nol i ne- 3- car boxyl i c
acid M HERC, N2, Q)S 5. amm@ ~Gnf 25 ﬁlﬁ%ﬁﬁglﬂ%snioﬂzt@éa”pl e 1 fromethyl

4- am no- 5- (B_W%W- di et hyI propoxy)-2- net hyl qui nol i ne- 3-car boxyl ate

( Exarrpl e 120apamd an iof ftnwmpke 24¢| frdm( 8394-amirdobupivR-q1 4601 NHznindeo-DMBO- d6)

(5 0. 1 5+, 2H), 3.97 (s, 2H), 5,12 (brs, 1H),
7.01 ( “gzj)h“%f%sﬂrz‘miﬁ‘%(7&93“ S0 hgﬁf‘.G Hz, 1H), 7.66 (t, J = 8.0 Hz,

1H), 9.27 (brs, 1H), 12.23 (brs, 111) 12.73 (brs, 1H). M5 305 (Mr).

Exanpl e 120a: et hyl

4- afi né2TPEE hy i oxy@? Aaminfer Gyt PR dpgxsye Bomet e G R418HE O bEHRBbRY | at e
Prepar ggh g qhfhoRXaIRLE A1 Esélﬁ‘ o

3- (3-am no- % cyanophenoxy) - 2, 2- di et hyl propyl acetate (Tachdjian, C et al.
PCT1ln, Appl. 2008, WO 2008_“L"8 4 E and et hyl 3-oxobutanoate as a pal e yell ow
solid (269%9. Ms 333 (WVH).
Exanpl e121: 4- ami no- 5- ( (| 4"51028“

yI pspeldl n-4-y |l mettioxy)-2-nettiyl quinol
i ne-3- 20carboxylic acid 0 HO p D Prepared as in Exanple 1
fromethyl 4-am no-5-((1-i sobutyryl pi perisifdsyd ) Ast hoxy) - 2-

met hyl qui nol i ne- 3- car boxyl ate (Exanple 121a) as a white solid (38%. 1H NWR
(400 MHz, DWB@ag6)x¢ in Fx@n99 ! (frpn GFLYhy] 4-abB8ak - 23(‘( {Rhy@ehyetbxy B3-1ucB@af i n

ZH) th:xiizi néagq_&um%2 mﬁt%é?(u(ngim H% mr%ﬁxﬁ {f_fgfé [ e 9% iar oé wﬂf;@%o Anli_gﬁ%” d, J -

12E0 Hz45 48 (MIAD07 (brs 1H), 7. 28 (d J = 8.0 Hz, 7 70 (brs, 1 ,
.7 hrs. 1 12.
8.76 (hrs ExH)aﬁm}e ‘)‘%ci (l?{}st:ih\} 4. ammo S~ (2(£ (§ hydm‘{z/ i’hilﬁ\g}»aggetgloxy:’;enzaimdo)—

butoxy -2~-methyiguinoline-3-carboxyiate
Prepared as in Example 24a from (S)-cthyl 4-amino-5-(Z-aminobutoxy)-2-methviguing-

fine-3-carboxylate (Example 97b} and 4-(2-hydroxvethoxy}-3-methoxybenzoic acid (Uto, Y. et

15 al. Bicorg. Med Chem. Lett. 2009, 19, 4151.) as brown solid (38%). MS 512 (MH").
Example 99: {(3)-4-amine-5-(2-(2,3-dibydrobenzeb}{1,4]disxine-5-carboxamide )butoxy)-2-
methyiquinsline-3-carbexylic acid
Hozcj/ﬁj;> -0 o/\
Ay
20 Prepared as in Example 1| from (8)-cthyl 4-anuno-5-(2-(2,3-dthydrobenzofb}f 1,4 ]dioxine-

S-carboxamidobutoxy)-2-methylguinoline-3-carboxylate (Example 99a) as an off-white solid
(78%). MS 452 (MH").

Example 9%a; (S)-cthyl 4-amino-5-(2-(2,3-dihydrobenzo[bli | 4]dioxine-5-carboxamido)-

butoxy »-2-methylgumoline-3-carboxylate

120



WO 2011/ 123693PCT/ US2011/ 030802 Exampl e 12 a: et hyl

4-am no-5-((I-isobutyryl pi peridi n-4-yl)nmet hoxy) - 2-net hyl qui nol i ne- 3- car boxy
| ate wOoRngpi2s@d as in Exanple 2a from PCT/US2011/030802

2- am no- 64( 1- (4- net hoxybenzyl ) pi peri di n-4- yl)net hoxy)benzonitrile (Exanple
121b) and et hyl 3-oxobutanoate as a yellow oil (36%. 114 5 NWR (400 MHz,
DMSO-d6) 6 0.97 (m 611), 1.32 (t, J =8.0 Hz, 3H), 1.79-1.88 (m 3H),
2.15- 2.18 (m 2H), 2.55 (s, 311), 2.86 (m I H, 3.04 (m 111), 4.00 (m
élé%_’ (3’ 0; ﬁ_J dfl d = as 4n %ﬁ(ﬁ%})i@ﬁvmﬂn 3@) \(tﬂvi @amm@ ‘}O(f%mng@i;f%xy‘)& Iﬂ@thﬁrﬂnnbl ! )

I | 1), gi,n@ni s.(amog\/idgl @xanm 4714 @m@)i Q Egbadquglzmm ]lele S- carboxyhc amd as
2-arni no- 64 4= pyl)plperldln4y1)nethoxy)benzontr| le 10

Pr epar gr "as” 11Q@<§?Rﬁ@§%ﬂgﬁiﬁ Jom 1- (4- (hydroxynet hyl ) pi peridin-1

-yl)-2-i net hyl pr opanl one (Exarrpl e 121c) and 2-am no-6-fl uor obenzoni tri |l e
as a pale yellow solid (21% JNMR (400 WHz, DVMBO-d6) 6 0.99 (in,

1. 13- 152400, 18 1y(SH4- oW 7 i@ 16 mmmni@i@@ﬁnmeﬁ% *‘femeeﬁ%wfﬁ%n? 2.84

(in, 1'?&@‘{%&%{;9:11@(1!}@8 &Ekﬁ@mﬁtgéd(m 211), 4.02 (in, 1H), 4.46 (in, 114), 5.99
(s, 214), , In), 6.34 (d, J =8.0 Hz, 111), 7.17 (t, J=
8.0 Hz, 114) I\/IS302(Mr Ie 121e:

1- (4- (hydroxynet hyl ) pi per| d@p ropan 1- one Prepared as in
Exanpl e 24a from i sobut yi%¢ afi dlan per| di n 4 yi rnet hanol as a col orl ess
oil (369%. MS 186 (MJ)

4amn05(((IR28 5R) 2|sopropyl g\ol/t\ | ) oxy)-2-netliyiqui no2
Ol i nc-3-carboxylic acid Prepare a®in le t from ethyl

4-am no- 5- ( PebBied SadRh- 2xiaPRr OPYInS(FREAYI ayEhiahex Xy adximb ginolin
e- 3-car boxyl a@t%e e(Efzam;I exfzga as rart \-I(\A‘llqi?t Eyjsol |cl1 64% ( -1r I\fl\f/gihﬁ(l‘ig VHz,

DIVBO d&yet @K@bq@af{lﬂitﬁbbjit( Vi 28ngRy qxgpﬁlm@@’% ggbfﬁviatg( xa;mgge Hi)(}&%ﬂ) an @Yw&lif{) (m
75 oy _ 0-1.82 (m 5H), 1.95-2.05 (m 1H), 205220(|n

H)? 2?%%’%, ;5&@%@%@33 ?‘t-d, J=10.4, 4.4 H, 1H), 7.13 (d, J = 8.0 Mz,

tH), 7.21 (@xadlpls &}Qé H&}-ethi) 4-Fnibd-SCE (493 5y 8iolyiHppoxyHB; m8h68 bftorsyddd111) ,

11.72 111 3 ( ). M5 357(ML1"). WO

2011/1’%%%%6?7%5% ‘%ﬁédeco‘;m?f%% Exanpl e 122a: et hyl

4-am no- 5- V\E’R‘pargdﬁg)m %Xhi&@ﬁrmﬂmﬁ'( EYP;KEHMM:—‘M@ n@hEQQy:ﬁ@%MBm«gxy) 2-methyiguino-

met hylqui nol i ne- 3- car box ared as in Exanple 2a from

2- anmi noRE(EHIRY S, @eﬁmz%. %%weﬁy@l Gshwawé‘ﬁomWﬁmeénfbﬁ. Baralds

(Qamwlé))eelé%g)ﬁfp@felg @;;J;aylw% 500Ut aneaLcA1d (PRL L e owisal id (43%. 5 MS
2-anti no’ 6- (41R, 2S, 5R) 2-1 sopropyl - 5- net hyl cycl ohexypoxy) benzo-

Example 101: (S)-4-amine-5-2-(3,5-dihvdroxybenzamideo)butoxy)-2Z-methyiguinoline-3-
carboxylic acid

Me N

’d

HO,C™ Y 7o

H

OH
20 Prepared as in Example 1 from (S)-ethyl 4-amino-5-(2-(3,5-dihydroxybenzamido}butoxy)
-2-methylguinoline-3-carboxylate (Example 101a) as an off-white solid (69%.). MS 426 (MH").

Example 10ta; {(8)-ethyl 4-amino-5-(2-(3,5-dihvdroxybenzamidojbutoxy)-2-methyl-

quinoline-3-carboxylate

i21



nitrile Prepared as in Exanple 22b from

(1R, 2S,5R) - 2-i sopropyl- 5-net hyl cycl ohexanol . and 2-

am no- 6- fwoanobes®eni trile as a white solid (51%, M 2P8T(Uskdii/03@02 Exanpl e
123: 4-am no-5-(2-(3-(2-hydroxycithoxy)-5-net hoxybenzam d -2-ne,,thyl pro-
poxy) - 2- met hyl qui nol i ne- 3-carboxylic acid hydrochl oride Me N HOQ2C Owve To
a stirred suspension of

4- am no- 5- (2- (3- (2- hydr oxyet hoxy) - 5- met hoxybenzam do) - 2- 15

et hyl pr Opoié%)pa%dn‘@tlgﬂxgﬂbﬁoi A2 ¥R WE{Q&QW%&&O%%M&%@%@ 231511%}1%1@1311159
0.544 nurtol) 'in EEOH (2 nt.) was added

equi v. ﬁnx3h@ﬂwwxhwﬁéxmmsk§Wb}m@w¥aﬂﬁwdwwﬂmgmweﬁaﬁuséuumtmﬂﬁﬁﬁTbﬁéﬁné&h

cl ear ? ﬁf—lon (0.5 h). The solution was concentrated under reduced
pressure 10 give the title conpound as a white solid, which was further
purifled by re-crystallization fromEtOl-14120 and drled under vacuum
overni ght (248 rag, 87%.. LI]| NNR (400, 20 NPE - DMSO- d) 1.51 g , 611),
2.80 (imglf 19 103 2 -fpatjne-Sg2S2 fplinyirapenzg bl 4] éimgifzﬁ"w@ﬁ@w’(d@ bujexyr 2 Hz,

III) 4&&&& @u?dri)ﬁeﬁfim'é%m{sﬁmkéd') 6.92 (s, 1H), 6.94 (s, 111), 7.27 (d, J
0 Fz, 7.5 Hz, 111), 7.86 (t, J = 8.4 Hz, 111), 8.03

(s 111) 9 40 (s, 111) 9 MB ). 484 (MEC- 25Exanple 124:
4- am no-5- (cycl opentyl met hox -R- yl qui nol i ne- 3-carboxylic acid
hydrochl ori de WD 2011/ 1238618 USPZ01%7 030802 Me HO2C
NH, O~ o)
H )

Prepared as in Example | from {§)-ethyl 4-amino-5-(2-(2,3-dihydrobenzofbif | .4 ]dioxine-
6-carboxamidoYbutoxy)-2-methylquinoline-3-carboxylate (Example 102a) as an off-white solid
10 (71%). MS 452 (MH'*),
bumxy}%-methquum@lme-3ncarbox,yiate
Prepared as in Example 24a from (S)-ethyl 4-amino-5-(Z-aminobutoxy)-2-methylquino-
fine-3-carboxylate (Example 97b) and 2,3-dihydrobenzofblil,4]dioxine-6-carboxylic acid as

15 brown solid (46%). MS 480 (MIT).

Example 163: {8)-4-amine-3-2-(3-hydroxybenzamido)butoxy)-2-methylguinoline-3-
carboxylic acid

Me N

’d

HO,C™ Y - 0

NHZO\J;\NJLT::]/OH
H

20 Prepared as in Example T from (S)-cthyl 4-amino-5-(2-(3-hydroxybenzamidojbutoxy}-2-
methylguinoline-3-carbox viate {Example 103a) as an off-white solid (72%). MS 410 (MH").

Example 103a: (S)-ethyl 4-amino-5-(2-(3-hydroxybenzamidoybutoxy)-2Z-methylquino-

line-3-carboxylate



Prepared as in Exanple 123 from

4- am no- 5- (eyel opent yl met hoxy) - 2- net hyl qui nol i ne-3- carboxylic acid

(Exanpl e wB2oms123699hi te solid (100%. H NVR (400 MHz, DeBODU$6)1103@9L37 (m
2H), 1.51-1.66 (m 4H), 1.82-1.90 (m 2H), 2.43-2.51 (m 1H), 2.81 (s, 3H),
4.18 (d, S=7.2 Hz, 2H), 7.24 (d, S =8.4 Hz, 1H), 7.60 (d, S = 8.4 Hz,
1H), 7.84 (t, S =8.4 Hz, 1H), 9.25 (brs, 1H, 9.86 (brs, 1H. M 301
(NM-HO . Exanple 125: 4-am no-5-((1-(4-ne oxybenr 'Opiperidin-4-yl)ne
oxy) - - - net hy} c%zka% iR %%a&@ﬂ%yédrﬁ ¢ ?)Cut ilfpam%n 2~ ammobutg){ﬁ@aiﬁ@ﬂ} i@;%mbn
Example 1 from ethyl 4-am no-54( 144~ et oxybenzypp peri di ni-4-

Onret hoxipy-3Zarhethiplogiiixpobion®3 oca byt abenpExang be bi@sayolais (@ whMe4sbl i d
(239 . % :}.NNVV(400 MHz, DMSO-d6) 1.67 (brs, 2H), 2.09 (m 21-1), 2.31
(brs, i% 2.92 (brs, 2H) 3.48 (brs 2171), 3.82 (s, 31i), 4.15 (brs,
21-1) 425(d5 80Hz,2H) 02(dJ 80Hz,2H) 714(d 1580
Hz, 730|\/é0 5 = 8. d, J =8.0 Hz, 2H), (t
3. 03 Xfpbpie 44365‘1 ﬁnqnjm@g@ﬁﬁﬁ% h}:ﬁggvpngﬁ %ﬁl’iﬁ%}%h%ﬂldﬂﬂd@) ~[e hyin
(4- et @%M%ﬂﬁéthpiqaﬁ{ehﬁk@nd?s%&f%&)l agid- et lylquinoline -carboxylate

Prepared as’ in Exanple 2a from 2- am no- 64( 1- ( 4- met hoxybenzyppi peri di n- 4-
70yl ) met hoxy) benzonitrile Q" &I 125b) and et hyl 3-oxobutanoate as an
off-white solid (30%. N 4 MHz, DMSO-d6) 6 1.29-1.33 (m 5H), 1.74
(m 2H), 1.92 (m 3H), 2."6% 3H), 2. 83 (m 2H), 3.38 (s, 21-1), 3.71 (s,
311), 4.04 (d, S = 8.0 Hz, 2H)""4931 (g, J = 8.0 Hz, 214), 6.86 (d, J = 8.0
Hz, 211), 6.90 (d, 8:80Hzl 79 (dove = 8.0 Hz, 2H), 7.23 (d, S =
8.0 Hz, 111), 7.50 (t, J = 8. 15.1) 04 (brs, 21:1), M5 464 (MT).

25Exarrp| e 125b: 0 ™>"oH
o oA B ST R e Do) OSAORL L1 01

(1-(4- nmi}hﬁx&&@mampspﬁmwdbm@}yzameﬂn& h@inadhe- GExmﬁmiett:l&&ebnp&ndOc&(n as an
2-am no-6-f erg)/zon;rllea an orange solid (19%. M 352 (MH).
Exahpl é?“l‘?%‘éﬂ “’0&‘3”{ iho&%ﬁ@ﬁ;yl ) pi perid in4-yl)methanol

Example 104a: (M-ethyl 4-amino-5-(2-(4-(3-hydroxypropoxy}-3-methoxybenzamido}-3-

methylbutoxy}-2-methyiguinoline-3-carboxylate
Prepared as in Example 248 from (S)-cthyl 4-amino-5-(Z-amino-3-methylbutoxy}-2-
methylguinoline-3-carboxylate (Example 95b) and 4-(3-hydroxypropoxy)-3-methoxybenzoic

15 acid (Baraldi, P. G. et al. /. Med Chem. 1999, 42, 5131.) as brown solid {29%). MS S40 (MH").

FExample 105 (&)-4-amine-5-2-(3,5-dihydroxybenzamido)-3-methylbutexy}-2-methyl-
guinaline-3-carboxylic acid

Me N

’

HOLCT

0 o

20 Prepared as i Example | from (S)-ethyl 4~amuno-5-(2-(3,5-dihydroxybenzamido)}-3-
methylbutoxy)-2-methylquinoline-3-carboxviate (Example 1035a) as a white solid {(72%). MS 440
(M),



To a solution of 4-piperidinernethanol (2.28 g, 1978. muol) and

4- met hoxybenzal dt.thyde 5 (2,30 alt, 19.77 mmol) in THE/DCE (1:1 by vol une,
100 I nt) weonddsssacetic acid (1 tng), foll owed by NaBPRCQWSp@1(03B0¥6 g,
79,08 mnol) in small portions. The reaction mxture was stirred at room
tenperature overni ght under N2, The reaction was diluted with DCM and
basified to pH = 10 with 2 N NaOH sol ution. The organic | ayer was
separated, dried over Na2SO4, filtered and evaporated under reduced
pressure, TRe,r6Si e Was..RYl i. fagggo%\zpl@ scmﬁﬁ%mgﬁﬁ;w@a@nné{ﬁyuﬁ@mg?b
(Fluent: 60% ETUAC TN hexanes) o give the title conpound as a pal & yel

oi | (an@néynm8@@~s¢¢b0MWWR (400 MHz, DMSO-d6) 1,04-113 (m 211), 1.28-1. 32

111), 1 75. 3 22
E {T] ] :) %Wamg 7 Ig]xaﬁnp% 4_,%\ ﬁoné {.}9) ﬁ%h}§§7 n-}(m %](%)1551110 r%gh}( ?ut&f}w 234) ot
111); @1&:&5 kﬁlﬂnolﬂm-ﬁ @ulﬁbxly%ﬁ @kl})}pk?ﬁﬂaﬁalﬁm 5-3hr8cBehdats ac2d &lhrowVBol2B6 ( VH

4'aﬁ1n§§%2? ?%é%ﬁﬂgﬁylearbarnoyl)cyclol|exyl)netkoxy) 2- met hyl qui nol i ne3-e
arboxyl i e add Prepared as in Exanple 1 from et hyl

4- am no- 5-44- (i sopropyl car banoyl ) c clohexyl)- 20
met hoxExampet hyBgui nébirhenaeirbdkjidalalroBarniiil B dd@alnedscabyrimigni-dol i d

(76% 4 (d, J= 6.8 Hz, 6H), 1,15 - 2,32
. 1@.%@%%%% 991&%%@&%%’*?@%%&%9%@ 111). 416 (d 3 = 6.8 b,
211) 7.07 (hr d, J = 7.2 Hz, Me 5(d, J =80 H, 1H), 7.49 (d, =
7.6 Hz, 111), 7.67 (br t 111) : 111) 12.23 (s, 111), 12.66 (s,
111). M 400 (MH). 25Exanp|éQ£ 63 hyl

4- am no- 54( 4- (|sopropylearbannyl)év exone@ y)-2- nealy | qu

nol i ne- 3- ear boxyl ate Prepare l e 2a from

44( 3- am no- 2- eyanophenoxy) net hyl ) - N-|soﬂroo .yelohexanecarboxanlde
(Exanpl e 126b) and et hyl 3-oxobutanoate as a oale yellow solid (379 . 11-1

méﬁf P oS S e R el R ey (T S

Zaiﬁrk(gﬁamﬁid) 3- 113@1&3%)‘615{}0;24};&}1?1@3ddZine»lld)ﬂ;beﬁyliﬁ {{Tamelc6] dhaHas a2¥hite 4. 31
( 2H).,, 6 fl\/éd J= 7.6 Hz, 14), 7.22 (d, J= 8,8 Hz, 1H), 7.50
(m 2»(‘11%(3@%3)(%? B Mg 408 (M—I+) Exanpl e 126b : 4-((3 -ani no- 2-cy
anophenoxy) ggih Ele)lT)s") (3) étﬁ\lqipirf?ﬂx |0V, 3. ANEXBARC BRI P Dktio An@ BB o xamido)
Prepared as in from
44(2- cyaﬁ@ﬁﬁﬂhFmeﬁheﬁb%y?metmw@}mhpﬂé@proplycyclohexanecarboxanlde

( Eg@gl € 6&;91”9{&%% % glgcilf()ﬁ] Ogj[-‘bd ﬁ(o%}l(i/%)’»% %%Q\?Té}% (zmmo Be?ingm ‘,ég
7.2 Hz mcﬂ“l’j)lqmﬁ}i&é ?(dmﬂ”lﬁ)‘w%]cl) {EfardBe (1956 = &d0 BA-dikddphenBoDF 1 (ddiodn850
H, car%mg qlc amd as b%w\,n Qohd (kg“’ Vo). MS 494 (MH).

I
|_|Z ’

Example 167: (8y-4-amine-5-2-(2,3-dihydrobenzoibi{i,4]dicxine-G-carboxamide}-3-

28 methylbutexy)-2-methylguinoline-3-carboxylic acid
Me /N

NHQ%*@EJ

Prepared as in Example | from (S)-ethyl 4-amino-5-(2-(2,3-dihydrobenzofbf | 4 ]dioxine-

HO,C

6-carboxamido}-3-methylbutoxy)-2-methyiquinoline-3-carboxylate (Example 1{7a) as an off-

white solid (76%). MS 466 (M)

i24



107.44 (s, 111), M5 316 (H '), Exanple 126c:

442- cyano- 3- ni t rophenoxy) net hyl - N-i sopr opyl cycl ohexancar boxam de To
a sol uti omoab1ur2gdygdr oxymet hyl ) - N-i sopropylcycl ohexaneeachmsanilasosfExanpl e
126d, 480 ng, 2.41 minol) in dry THE (10 ml1l,) was added Nall (60%in
mneral oil, 116 ny, 4.82 mol) in small portions at 0 C under N2. The
reaction mxture was stirred at 0 "C under 15 N for 2 h. To this solution
was added 2, 6-di nitrobenzonitrile (465 ng, 2.41 nmol), and the reaction

m xture was }1§£1hé1[ 9674 t{ﬁ)octgvl 4-Fhinbor (23(’2@t ﬁ!ﬂﬁ{ drévdhzo %'ﬂq 49&18‘{111% y@gvognﬁi\ﬁgf ni ght
under N2 and coole own to room t enperat ure. The feaction was quenched

Wi th bri-refhvindextrmacteduwpiite- iEt:f@b@s‘v(i%B?() The conbi ned or ganl c layers were
washed wi thgbrin dr i d over ra

Feduced" preLaaBl wnb! BB TR v By e ST BRESRO LS e 7o
gel (elwentguisOieBt @’A&)xlymtﬁhexaxm*&& t@ihgi vend he, % ﬁ}l}lf{&@@&@iﬁ@{@k{mﬂ @.Sxm(@bl ow

sol|d (5 710 F DVBO-d6) d 1.00 (d, J = 7.6 He,
%0‘25 pacdns ’“ st ‘dﬁg‘gﬁng\’ﬁgﬁw 29 (m 1H), 4.15 (d. = 7. 6 Hz, oH) ,

745(brs 1H), 7.78 (d, = 7.2 H, 7.88 (m 2H). M 346 (H1). Exanple
126( : 4-(hydroxynethyl)- N—|sopropylcyclohexanecarboxanlde 25Prepared as in
Exanpl é&xaawld r Yt 44 (amide Sxiphéistnipuyebtdex ooy bmeilioxg)-aepdhdaginoline-3-
propan 2: Q%ka a colorless oil (57%. 111 NNW (400 MHz, DMSO-d6) (3 1.00

ST 4170500 08 (m on) 212(m 111y, 3,28 (t"I = 7.6 Hz,
ZFD 3 79 (m1H), 4.34 (s, iflle III) M5 200 (ME),

30Exanpl e127: 41-am no-5-(cil | ex Qx - pet i nol i ne-3-carboxylicacid
hydrochl oride WO 2011/12369 / 82 80 Me HO2C To a
suspensi on of 4-aini no-5- (cyclohe y - |quumollne 3-carboxylic

acid (Exanmple 36, 1.0 g, 3.33 nnDI) |n etha |- (10 nil) was added 1.25 M
solution of HOin ethanol (2.93 m., 3.66 nlnol) The cl ear sol ution was
stilfred for PB0amwiinyt es wirés/aipdrﬂam e@ih\tioMrryimsﬁ(%@»ﬁ%mpwwnd@)wdohﬂ‘/i;»

?’ 1é1m2ngr,1c§iﬁ%g¥7§—n?%)§éﬁ ?&%e SO J;'/y liélq L{f%%kéi? qg%d} al QQ Ijvggnd(g sogd g)\(g‘/ 9C]h OI‘ I de

111) MN30- mmmumnmm)mm&al 721 (inn8HS DL, (2. 100 2.70%s.( m) ma)m 21 32 (s,

8 0 HZ471%|16} ?26%@5(15 fi)) ”;0%321 Lﬁ}l %11)@ §8§8d|(_% 8':)'11H; )nz %@e §$§3(

301 10y 'f”fuiT@ - .G 0EUIH0R 408d, /= 6.8 Hz, 1H), .71 (d, /= 6.0 Hz, 2H), 12. 70 b< m
4-am no- Cé ohexyloxy) 2- nethquU|noI|ne 3- carboxyllc aci d ( anp e 36,

1.05g, MS 4% in ethanol (20 nil) was added a sol ution of NaHCOB8 (294
ny, 15 3.50 [ ne. d up
to 60 *C unErrh f%gi%“%é B R DA B P SR

pr ovi deuswliaiBacdrbanyiso- 5- (cycl ohexyloxy)- 2- nethquU|noI|ne 3-car boxyl ate

R e R S S A Ty

S, 311%;1106@1&&1160 08xuic 10X)), arfd. 8ify163-8tuthnode af. Oydtlow bdild) 257207482 (d,

8.0 (‘viH 1y, 7.42 (t,

(
J
Example 108b:; N-(4-((3-Amino-2-cyanophenoxy imethyljcyclohexylisonicotinamide
Prepared as in Example 22b from N-{(4-(Hydroxymethyhcyclohexylhisonicotinamide
(Example 108¢) and 2-amino-6-fluorobenzonitrile as a colorless oil (6%}, MS 351 (MH").

Example § 08¢ N-(4-(Hydroxymethyljcyciohexyl)isonicotinamide

bJ
5

Prepared as in Example 24a from (4-Aminocyclohexyhmethanol and isonicotinic acid as

a yellow oil {100%). MS 235 (MH").

Example 109 4-amino-S-{{I-methoxyeyclohexyhoxyl-2-methylguinoline-3-carboxylic acid

125



20= 8.0 Hz, 11-1). MS 301 (MILE-H Na). Exanple 129:

(4-4-am no-5-42-(5- (i sopropyl ear banoyl) - 2- met koxyphenoxy) eyclol i cxyl) -

oxy) - 2- mrewbybnui2e®Bi ne. - 3- ear boxylie acid WD 2011/ 123698PTBL01$A8MBAZ 030802
Prepared as in Exanple 1 from()-ethyl

4- am no- 54(2- (5- (i sopropyl carbarnoyl) - 2-

nmet hoxyphenoxy) cycl ohexyl ) oxy) - 2-i net hyl qui nol i ne- 3- ear boxyl ate ( Exanpl e
129a) as a white solid (34%. IHNW (400 MHz, DMsO-d6) 6 1.15 (d, J = 8.0
Hz, 61-1), 1.35-1.51 (m 311), 1Mme .73 (m 31-1), 2.09 (d, = 12.0 Hz,
111), 2.24 (d, J = 12.0 Hz, 111), 2| 3H), 3.56 (s, 31:1), 3.99-4.07
(in, 1.11), 4.71-4.78 (m 2H), 0.8 ; 2.0 .Hz, 1H), 7.24 (d, J = 12.0
Hz, 2H), 7.42 (dd, = 8.0 Hz, 1H), 7.46, d, = 8.0 Hz, 111), 7.66 (t, J =
8.0 Hz, 111), 8.03 (d, J = 8.0 Hz, 1H), 8 (brs, 1H), 12.00 (brs, 1H),
12.61 (brs, 1H). M5 508 (M Ht). anple 129a: ()-ethyl

4- am no- 54( pr.0 b X A .

L exyl ) oxy) - e%gmg] guilﬁlng?é%% [asaﬂcrg%‘%% UP z%}{&he%”eg %eé?f_iézgg%%}gxy &mz
from methylguinoline- 3 carboxylate (Example 1()94) as a white soiid %). 'H NMR (400 M {f

SR R s A N L AL LFonped: b @%?ﬁﬁ’;%”éi? ’

(MOs m; 7.1 Exanpl @412;91@;;?]729 (d,.J = 8.4 Hz, 1H), 7.67 (t J= 8.8 Hz, 11D, 8.92 (brs, 1H),
()-34(2-(3-am no- 2 %%/anop enoxy) cycl ohexypoxy) N sopr opyI 4-

met honB Az d&. (b'fPriéBa?v %is”\iﬂﬁ ‘Exanpl e 21b from

()-34(2-(2 ro o] >k ohe i Lopy -4, yhenzarn
e ( Exanpl S0y BEh OB e 8 R SO TR BB B

1.13- ludigotsr‘hithll) 1. 42- 1 66 (m 611), 2.02-2. 07 (in, 2111), 3.74 (s, 3H)

g 88H§I nlllg’rmp%m 8%( d:rg laxain (faHgmm(ZIOnIAEDW ]{)7g Emm( %x'gcyg Ogc‘xé:}?:é}b(:f'gﬁmtr&f 17

(t ,}()S FESukbizoobl 349 ethyt. %&coﬂuﬁﬁoz(tﬁhs 283 yellbwO81 (1@%)3\1% BolGatry 111). MS 424
(M-"). Exanpl el29c; ()-3- 22 cyano-3-ni tro eno@% cycl

ohexypoxy) - REHERSASHE2-Aminonest drgse {Podvevaletere 1oxy) Senzim, €epared as in Exanple

126¢ from (ij}c)p%ﬁ%mgr%&d@'phemm XY ) en e SOREON I 4nd 2@%(%11%%%9&62%1 de

(Exanpl e 129d) and 2, 6-di nitrobenzonitrile as a brown solid
benzonitrile as a yellow oil (34%). MS 247 (MH").

15 Example 118 4-amine-S-{{1-(3-hydroxybenzoylipiperidin-3-yvimethoxy)-2-methylguinoline
~3-carboxylic acid
Me N

|
e ] \/G
NH, O N
OH

O

\

Prepared as m Example 1 from cthyl 4-amino-35-({1-(3-hydroxybenzoylipiperidin-3-
yhmethoxy-2-methylguinoline-3-carboxylate (Example 110a} as a white solid (35%). MS 436
20 (MHY).

Example 11€a: ethyl 4-amino-5-((1-(3-hydroxybenzoyipiperidin-3-yhmethoxy -2~

methylquinoline-3-carboxylate
Prepared as in Example 24a from cthyl 4-amino-Z-methyl-5-(piperidin-3-vimethoxy -
quinoline-3-carboxylate (Example 110b} and 3-hydroxybenzoic acid as a white solid (34%). MS

464 (MH",

B
e

i26



454 (MJ). Exanple | 29d: )-34(2-hy-

xycycl ohexypoxy) - N-i sopr opyl - 4- met hoxybenzam de WO

2011/ 1236906RaT/12%2611/ 030802 Prepared as in ExampCe/ud4@ 1/08asm
()-34(2-hydroxycycl ohexyl ) oxy) - 4- met hoxybenzoi e acid (Exanple 129e) and
propan-2-amne as a white solid (80%. 1H NWR (400 Mz, DVMSQd6) (5 1,14 (d,
S= 8.0 Hz, 6H), 1.25-1.30 (in, 4H), L61 (in, 2H), 1.85 (m 2H), 3.56 (in,
tH), 3.79 (s, 3H), 4.03-4.12 (in, 2H), 4.81 (d, S=4.0 Hz, 1H), 6.98 (d, S
= 8.0 Hz, “EQsamghA'S 11049 ([’@h‘ylzm 4- aﬁémpé n(cftizyi% (mp%n@mtﬁznvhﬂfjfﬁaxvM@m’é@& gMHL) .
Exanpl e | 29e:7 () 34(2-hydr oxycycl ohexyl ) oxy) - 4- ' net hoxybenzoi e aci d

Pr epar egrbasylim Exarrpl e | from( )et hyl

34( 2- hydr oxyc h 00X t hox zoat e 1 9f N

a2 L RN ) e O o SRS RE Bl

1. 88 (iirarkddyiated t@ﬁmﬁlﬁﬂi 14 aﬂ;ﬁ ;vth31 7. Bxgﬁkﬁlmlﬁﬂ) ,as 3y 9w b (2 11H) MY3TBMH,) ). J =
2

?dOS%OIjZ 4 (])']31) ig ¢ b%ﬁ%ﬂé :fl?l@f) 2- L(u)m(&hhwmv Hgl(,'ig!ﬂ)plp(;ﬂ(in;li (():aali_%mldtg 7.48
3-((2- hydr OPM%Xi%éOQ@XMpW)np& et h ey Qjé%tfg?ipﬁndm 33 n@bSQhsthl O

met hyl 3- hydr ox(%/ 4- met hoxybenzoate (210 ny, m nol ) and ¢yclo 'exam
oxi de (#eeuilel!! ﬁfiﬁcl)ﬁim%)@hﬁrﬁ"f’@cﬁhanol (11 nmi.) was added K2COB (637 ny,
4.61 nmol ) ure. e was then refluxed
over ni ght tﬁ%ﬁﬁiggg}i%%ﬁp%]%%ﬁ pé" r ]%%M&pgj%}r&tg%gnd evapot ret ed under
reduced pr e§wa&dumt il sz@fml’ﬁd a‘mmrﬁtpapéx uﬁmdmmiﬁﬂmr endiznedno-bhtiosebetzcon was
di | uted, Vl and el hed with IN HO and brine, dried over
Na2 304 ! ‘taér‘ ‘Bﬁék’év&%?%e i/f‘nﬂ%zr(%gduced pressure. The residue was
purified by chromatography on silica gel (Eluent: 0-20% Et OAc/ Hexanes) to
afford ()-ethyl 34(2- 20 hydroxycycl ohexyl)oxy)-4-nethoxy-benzoate as a

col or| &gl 1307 4myuing 3*13431NM?“B34‘600)@{21??%@“@%‘)“2’&@6&)1’“@M%‘ﬁﬁm‘ﬁﬁ)
1.61 (%eé““b‘k‘%ﬂ‘ 294 (in, 211), 3.55 (m 111) 3.83 (s, 3171), 4.03 (in,
11-1) .0 Hz, 211), 4 85 (d, 5 = 4.0 Hz, 1171), 7.05 (d,
112. 0 Hz, 111) 7.55-7. 58 (m'V' Exarrpl e 130 4- am no-

- (cycl ohexyl oxy) - 2- (hydroxyr{fbtg \i(ie 3-carboxylic acid 25
2
NH, O

avs

Prepared as in Example 1 from ethyl 4-amino-5-({(1-(3-hydroxybenzoylipiperidin-2-

i
(¥

vlimethoxy)-2-methylquinoline-3-carboxylate (Example 111a) as an off-white solid (35%). 'H

NMR (400 MHz, DMSO-d) 0 1.25-1.89 (m, 6H}, 2.74 (s, 3H), 3.44 (m, 2H), 4.27 {m, 1H)}, 4.75

{m, 2H), 5.29 (m, 1H}, 6.64 - 6.73 (m, 2H), 6.78 {d, /= 7.2 Hz, 1H)}, 7.18 (m, 2H), 7.26 {d, J =

8.4 Hz, 1H), 7.68 (m, 1H)}, 887 (brs, 1H), 9.73 {brs, 1H), 11.96 {(brs, 1H), 12.70 (brs, 1H). MS
20 436 (MH).

Example 1lla: ethyl 4-amino-3-((1-(3-hydroxybenzoylpiperidin-2-vhmethoxy -2~

methylquinoline-3-carboxylate
Prepared as in Example 24a from cthyl 4-amino-2Z-methyl-5-(piperidin-2-vimethoxy -
quinoline-3-carboxylate (Example 111b} and 3-hydroxvhenzoic acid as a white solid (28%). MS

464 (MH",

B
e

Example {1ib:  ethyl  4-amino-2-methyl-5-(piperidin-2-yimethoxyquinoline-3-

carboxylate



Prepared as in Exanple I from
9- am no- 8- (cycl ohexyl oxy) furo[ 3, 4- b] qui nol i n-1(3H) -one (Exanple 130a) as a
tan powdewo(2ddi/ie3698l1 1 M R (400 MHz, DVBO-d6) 6 1.27-1.4@Crius2012i6k9802 WO
2011/ 123693PCT/ US2011/ 030802 1.53-1.71 (m 6H), 2,00-2.04 (m 2H), 4.70
(in, 1H), 4,87 (s, 2H), 7.10 (d, J = 8,0 Hz, 1H), 7.58 (d, | = 8.0 Hz, 1H),
7.64 (t, J = 8,0 Hz, 1H), 8.74 (brs" 1H), 11.90 (brs, 1H). M 317 (1\n).
Exanpl e 130a: 9-ami no- 8- (eyclohexyl oxy)furo[ 3, 4-b] qui nol i n-1(3H)-one
Prepared as £ pom.2- @, Nor. -
(Exanpl e 36%&%%%5@ etg‘ﬁ@u (g:)%](“%lro 3- oxgﬁﬁlﬁ&gﬁogg 2%?9%2?{3?332&553% &(29%,
114 NI\/FR qEUe0y Wz {E-BVBO- cbIBE)wE Gnd . <B0d B-F2bapo8d by a oledesp odig(iChn, BE 3194 4. 70
(n, j(%l Z 26 (s, 21:1), 7.09 (d, J = 8.0 Hz, 114), 7.36 (d, .1= 8.0 Hz,
1114), H6 (m 21:1), 8,14 (brs, 1H). M5 299 (MT). Exanpl e 131:
1- ambno |3 rrﬁt@gggj;gdk:ﬁh)j& b8 91 19¢318anbaxahyshtobenzatty Opigeratidkl g-cQb404431C 2- 1
Ocar boxylic_aci . P epared as jin Exa .
1- arti no- 3- mEtHyTdeB’ 7/, Tag e (?%“hgk‘é{hyd?‘%‘@ring?ﬁf‘é 12&3*[“?%&@.‘“ RFTFTEYHE car bo
xyl ate éﬁﬁ%@;ﬁ@hﬂdﬁ&@)dﬁﬁa @ﬂdqiémwhtsezmg\m* 3(28% . 114 MR (400 Mz,
DVSO-d 1.35 1) (in, 414), 276(s 3H), 3.38 (m
1H), 5. 03 15gannle) L1d Azame@ -6- prmrshw-vhmmw)m gm(lda =8 Hz, 1H). M 299
fg/g'nd'al'z) 3Exmas‘ J)l;%;lcglﬁ I%BP%JQ%B 61(1 'i‘ﬁoergl( Y 1918»11( Iéf.rlll%% fﬁiéjo[\réd 5-amino-6-fluoro-benzo-
fi qui nektiives 2-lghr Pk satié (64% PhvEpZI?6diids. i n Exanple 2a from
22&1 no- 6- (cyclohex-2-en-1-yloxy) benzonitri le (Exanple 131b) and et hyl
3 obutanoa.te as a pale yellow solid (11%. M 32.7 (M1+). Exanple 131b:
2- am n%@ﬂ;ﬁ@/pﬂz@a%;&mnc letoy NiliddilR-3-carboxfic8RAr ed as in Exanple
22b from cycl ohex- 2-enaol ! %) %Mm ng@g jfI uor obenzonlﬂl |l e as a col orl ess
oil (78%. 1H - N1\4R(400 VHz, (in, 1H), 1.96 (n, 4H), 2.15
(m 1H), 4.39 (s, 2H), 4.82 (n, 1H, Qé , 1H), 5.98 (n, 1H), 6.30 (d,
2H), 7.20 (t, 1H). M5 215 (1\4H YO @5

NH,

Prepared as in Example | from cthyl 4-amino-5-cyclopropyl-2-methvlguinoline-3-
carboxylate (Example 112a) as a white solid (85%). "H NMR (400 MHz, MeOH-dy) 8 1.03 (m,
S 2HD, L31 (m, 2H), 2.53 (m, TH), 2.81 (s, 3H), 7.50 (m, TH), 7.58 (m, 1H}, 7.73 {m, 1H). MS 243
(MIT
Example 112a; ethyl 4-amuno-S-cyclopropyl-2-methylgunoline-3-carboxylate
Prepared as in Example 2a from 2-amino-6-cyclopropyibenzonitrile (Tachdjian, C. er ¢l.
PCT Int. Appl. 2008, WO 2008154221) and cthyl 3-oxobutanoate as a pale vellow solid (80%0).
20 MS 271 (MHD

Example 113: 4-amino-2-{carboexymethyl}-5-(2-cyclohexyiethyliquinoline-3-carboxylic acid

N

HOLC NP

HOLCT
NH,

Prepared as in Example 1 from ethyl d-amino-5-(2-cyclohexylethyl)-2-(2-ethoxy-2-
25 oxoethylquinoling-3-carboxvlate (Example 113a) as an orange solid (69%). 'H NMR (400
MHz, DMSO-ds) ¢ 0.89-0.92 {m, 2H), 1.14-1.29 (m, 4H}, 1.44-1.49 (m, 2H), 1.56-1.66 (m, 4H),

i28



Exanpl e 132: 4-am no- 3-car boxy-5- (cycl ohexyl oxy) - 2- net hyl qui nol i ne 1-oxi de
WO 2011/ 123693PCT/ US2011/ 030802 Prepared as in Exanple 1 from

4- (N- acetwbaotiti2sé960) - 5- (cycl ohexyl oxy: ) - 3- (et hoxycar borgTI)us201m®sdsy2 qui nol |
ne 1-oxide (Exanple 132a) as a white solid (38%. 111 NWR (400 MHz,
DMSO-d6) 5 1.31-1.68 (m 81:1), 1.98-2.04 (m 211:), 2.69 (s, 3H, 4.71 (m
1H, 7.20 (d, J 8.0 Hz, 1H), 7.67 (t, S=8.0 Hz, 1H" 7.87 (d, S = 8.0 Hz,

1H), 8.75 (brs, 2H). M5 317 (MH). Exanpl e 132a:
4- (N-agetsy] @&ﬁﬁa&@} d%'@ (438/6'}&“%)/'30@% ﬁaﬁtMY?@ﬁbﬁw 3;)“3}{@11@3/1'}9
nol i ne 1-oxid To a so ution of

4- ( N- adeldyl. éb@m@ﬁi\dbi)&ﬁ*g((h*%l-iéﬁ@xw oxy) - 2 rret hyl qui nol i ne- 3- earboxyl ate
(Exarrpl e 13 4 ) L) my, 10
0. 75 el ) SRt P gy bR PR R b P
under Ih&boﬁ?)ha&sol vent was renoved under reduce pressure, and the resi due

was purlfled by chromatogr nS|I|cag thO 0%
Et O° Ac/ HexahB&f i Bnt 4y Sgl“{iefo TR S PP &%L&uﬁ&‘ it ék?fr“é%fﬁ (%Hmr%ioo

g, 979 35)MRd 429 MdddeniFxamics 85 Bithge solid (33%). 'H NMR (400 MHz, DMSO- Jés
4- (N-acet I acet am do) - (cycl ohexyl oxy) - 2-met 15car boxyl ate To a
sol ut i orf-of-086 K. 2H), , 22 (m, THY, 1.27-1.32 (m, 4H), 1.47-1.52 (m, 2H), 1.61-1.68 (m,

4-anti 5, XMW )+ 1y 1 ohj. baxyl atyer ( e 36a,
o oy (el e R 4 P A
added atepyh, 7cHl (om:dea {145611} als; (6. 1398 oMb, RHat?. @ (w 2ENAAS hes fECE T on

ure was _stiryr rni_ght reaction was diluted with
DC;\E/band was Féi ‘%}éﬁ%sszl Py 6\/\9‘“ g’ﬁ%—rb%} Gty én‘ﬁé‘F?Hﬁ 20 saturated : Nafl COB,

1470, and bpiReseddkii®Exavel Na7/eM . 2-Libihber@d amdw@maomaﬁtne@wndewxmﬁtuced
pressure. The residue was purified by chromatograp f/ on silica gel eluting

wi t h 0-l49ErpAEPE: RS 6gfﬁ adl EMR i‘@ﬂa\fi? 61 %W"’ﬁ)e“ |<3t( - 8frpBudid). ds 68l Yel | ow
| 1 2
oi I (100 E? C{?ﬁb g@ A3 M5 9@%@%%@&% 613(%: 20 90624 S 08

4-amna-5 ‘okéxyl)ox 2 nethy quinol I ne- c ac
2011/ 12&698}3(6'5’%8201&#)03{)832 TA8(, F=40 iDr éﬁal’f\é‘éi”’&é (NMIH' Exarrpl e 1 from
34(4-am no- 3-(et.h carbanyl) - 2- net hyi. qui.n n-5-

pgxy) cycl oFSSER J ¥ aﬁiwlgéi(é%‘é(tqg‘txé%k‘%ﬁg In‘é‘mité}épa) as a white solid (74%.
IT1T NVR (400dvhizd a%@x:ﬂ{}}pk 1242 +bu D@l iic3idhexshe 68d 2-afnd-B¥nr@dddenzéhidde 2, 15

(in, 111), 2.74 H% 3. 71- ‘ o -
as 4 brown oil mbﬂ o). T NMR (400 Milz, DMSO-dg) 5 1.24-1.77 (m, 10D, 2.70 (m, 1H), 6.13

(s, 2FD), 6.64 (d, J = 8.0 Hz, 1), 6.74 (d, I = 8.0 Tz, TFD, 7.22 (. J = 8.0 Tz, 111). MS 225
(M.

26

Fxample 114: 4-amino-53-G-methoxyphenyl)-2-methyiguinoline-3-carboxylic acid
N
I
c AN
H>N O
OMe

Prepared as in Example | from ethyl 4-amino-3-(3-methoxyphenyl)-2-methylguinoline-

3-carboxylate (Example 114a) as an off-white solid (38%). MS 309 (MH".

bJ
5

Example 1 14a: ethyl 4-amino-5-(3-methoxyphenyl)-2-methylguinoline-3-carboxylate
Prepared as m Example 2a from 3-amino-3'-methoxy-[1,1-biphenyl]-2-carbonitrile

(Example 114h) and ethyl 3-oxobutanoate as a pale yellow solid (55%). MS 337 (MH").

i29



53,73 (in, 111), 3.90 (5, 111), 4.60-4.62 (m 111). 4.71 (brs, H, 5.18
(brs, 1H, 7,06 (d, J = 8 Hz, 111), 7,24 (d, J = 8 Hz, 111), 7.60 (t, J =
8,4 Hz, IWwp.20NMA2333 (IVHL) . Exanpl e 133a: PCT/US2011/030802

34( 4- am no- 3- (et hoxycar bonyl) - 2- net hyl qui noli n-5-yl ) oxy) cvel ohexanel, 2-di yi
di acetate Prepared as in Exanple 2a from 3-(3-am no-2-cyanonoxy) eyc

) hexane- 1, 2-di yl di acetate (Exanple 133b) and et hyl 3-oxobutanoate as a
pal e yellow solid (32%. MS 445 (Mr). Exanple | 33b:

- (3-ami no- 21gy§nggb@ NEXY:LE Y QQ%QQ@%QW%%dﬁ%%itgka i@tﬁa{n@ 1.0 mmoif)raﬁ@q&ed as
in Exanple 21b from 3-(2-cyano-3-nitrophenoxy) ohexane- 1., 2-

di acet atathoxErizmpllecr¢@8eyiddsttonmpuhi mlaébhld@bx(as&zl% mLNBﬁS@Eﬁ@ OIS aisEssampl e
]F-’?ggar e%\%glla(%l %%}ﬁ%}(} J%@}; OXQ&}%B beoih{e SANEs coa&b Xyl bl%b%%gt?%tfgrz minutes.
2((2, S{ﬁllmmﬁqumﬁﬂ@ﬁayyhc)«@xm (6%1 intd o bemnz afdc( Bxamplreactidd dhixand aad ehy|
chioride as a white Ild 19% . MS 363 n. Exanple 133d. =~

24( 2, 3TUCRYHYORY CYEPS é§< ”S/‘E)W)’“ 6“rf|@ﬁ‘r”%’é1§a B"ﬂ‘i“t“fs‘gr‘rg é%o é?"écgpﬁ’t“?‘dﬁ’ﬁ“‘ of be

2- (cyc&)ghgm% S l@mkawa) hﬁrﬁbﬁ LAPANZOBLLr dohSent B L l338 wad %ﬁka b>20
21.7 mol ) in THE/ H20 (11 by vol ume, 110 nl) was added 0s04 (110 ,

0. 434 MBIO (@fi@ﬁwm‘»\td@ﬁpé@ G6%r @adiagit &F niputago st ver e dite svgou mumesﬂ‘—
NaClOS hﬁ. Zgi“g <86, Oggmi)g %zhﬁ?ﬁjed in small portions over a period of 1

h, and 't he “Téac t|o m Xt'ur e ‘Wa ffed at roomtenperature for 48 h. The
reaction was carefully quenched wi th aqueous sodium bisulfite solution, and

br o, FRMEE DG Ngae- o 1pbie BRCRang R P e N B e RS e has pur .h fied

by chronmat ogr aphy on silica gel ve i th 80-100% Et OAc i n hexanes to
give the tide conpound as a brown §c 3.88 g, 64% . M5 279 (M),
Exanpl e 13, le:, cycl ohex- 2- en- Ly ypFoXy nikfep zonitri le WO

2011/ 123693PCT/ US2011/ 030802 : ,ﬂ g in Exanpl e 126¢ from

cycl ohex-2-enol and 2, 6-di nltrobenzonltrl e ds a brown solid (90%. M 245
(M1). Biol agigald Test SxnEXRERMENTyILi-xSRoELN D8k E0nSHERt-ERDANGENHS-

ni | R2/R3-11EK293 Gal 5 cells were seeded in 0383 wel | -cl ear bottom pl at es

( Fi shefpe-dtcagpoyikii thrawgpic. Babena sdif st ($4%ah H@W(W&iﬁfﬁgﬁé\’ig%f Jtthe day
of the gxpes h - 2 WOE € | 4
i ndi cat g)?z 'P:léu{g%@m( E%@nvﬁfﬁoﬁ(@gﬁsb 3@%6\@%¥ D- PB%Q%ZIC%wt r%@gen
CariﬁsbaxﬂjJﬂkgﬁﬂ;{si}ﬁgm%wﬁjlﬁlr&p,H@emééﬁwéFéfiﬁz,lﬁbé}tMﬁOr(Mthour at room

tenperature_and excess | g PBS, Us] cell
heober (ot e RS R e AR e R A P S B e AT DR E bt 25
m/well. Sweeheners narfdmiu@&t zpﬁmoymﬁsxowe(@g @h@@aﬁﬁdoﬁﬁbﬁfh}(@ﬁatrﬂﬁk?xamp
concentration and m xe ateégbrln

sweet edéry féﬁd@ésﬂw@éﬁ%&;ﬁﬁéq EE(?ﬁEeﬁrﬁ? r>atﬁ0&iﬁ§4%[’dwf%\%<< WOz, Mo Om %
112137 (my, 6H), 142 (, T =4.0 Hz, 3H), 1.73-2.01 (m, SH), 2.68 (s, 3H), 4.06 (4, I = 4.0 Hz,

20 2, 4.42(g, T = 8.0 Hz, 2H), 6.96 (d, T = 8.0 Hz, 1H), 7.32 (d, F = 8.0 Hz, 1FD), 7.58 (£, I = 8.0
Hz, 1H). MS 343 (MH").

Example 115b; 2-anuno-6-(cyelohexylmethoxy benzonitrile

Prepared as in Example 22b from cyclohexylmethanol and 2-amino-6-flnorebenzonitrile
as a colorless oil {(50%). 'H NMR (400 MHz, CDCL) § 1.07-1.09 (m, 2H), 1.28-1.32(m, 311,
25 1.75-1.90 (m, 6H}, 3.79 (d, J= 6.4 Hz, 2H), 4.37 ¢s, 2H), 6.20 (d, J = &4 Hz, 1H), 628 {(d, I =
R.4Hz, 1), 7.19 (t, J = 8.4 Hz, 1H). MS 231 (M.

Example 116: 4-amino-S-{cyclohexyimethoxy)-2-methylguineline-3-carboxylic acid

130



15concentration). After 30 mnutes of rest tinme at room tenperature,

Fl uo3AM | oaded cell plates, and the sweetener/conpound plate m xture were
| oaded i rwo 2a11A286@B0net ri ¢ | magi ng Pl ate Reader (FUPR) @kbbluseuliasosievi ces,
Sunnyval e, CA). Inmaging was perforned using a 480 UM excitation and a 535
em ssion and was initiated with the acquisition of the baseline
fluorescence for a period of 7 seconds. Then, the cells were stinulated on
line with addition of 25 m 20stinuli/well. Subsequent inmages were acquired
every other second for a period pe_2N1 putes. Raw fl uorescence counts were
then normalized in each well (using /cu made data inport software) by
calculating delta R f val ues | pYTR Hegfescent count obtained after
stinulati ninimal fluorescent codnt qptalned before stimulation/mninal

fluorescent count obtained before stiWal &ty . EC50s were determ ned using
a non-linear regression algorithm (G aphPa | SM San Di ego, CA), where
the H Il slope, bottomasynptotes and top asynptotes were allow to vary.

Enhancenent Ppipepdr ki e ofxapedt  €ofrpoundsy i wdreugedantéthilddpibpodatechining t he
magni tude of, the |eftward shift. in the sweetenens yal ues. (or -LE£C50
oo o) LBaSyk MG 1RGSRl Ul B PAPEn T SR R NI, HERG Ry

di vi deds, Bynthes walivet.ofi hie), EQ5QueRs gried-.i M0t Neo pr eseneHof 1} heoenhancer ) .

The _present compounds have been tested and sh syweet tast Oenhanci ng
2ct Py Siicer 3P 2ddbae B0 ot 140 vabrenk 4 T SYE R d 8 BTl .

Speci fijgal s, tipe ¥pE305 patitp of the test conpounds for sucrose enhancenent
are all greater than about 2 at about WD 2011/ 123693PCT/ US2011/ 030802 50
AM The conpagsings fxseay! fariabl-ecfyi-TateoBundie-betgoxdre Exanpl es

descri bed ag LAFQL ex k‘ Como dg daple A s Exanple 7. Table B.
VO 2011/ 123 8&%}%‘6{{ J %%2811% g)éQO 720 r%ﬁgv\% n{g&a\;{ ?sgcn%xﬁ)énﬁmgéﬁv grﬁi @ih},-[ 3
oxobutanoate as a vellow oil (72%). 'H NMR (400 Mz, DMSO-ds) 6 1.32 (1, I = 8.0 Hz, 31,
HY 259 (s, 3H), 4.33 (g, F = 8.0 Hz, 2H), 6.61 (dd, I = 8.0 Hz, 1H), 7.16 (d, I = 4.0 Hz, 2H), 7.25 (4,
J= 8.0 Hz, 1H), 7.39-7.52 (m, 4H), 7.93 (brs, 2H). MS 323 (MH").

Example 117 4-amine-5-(3-({4-methexybenzyDamine)-2,2-dimethyl-3-oxopropoxy}-2-
methylguineline-3-carboxylic acid
Me N

9
oM
HOLC™ Y ’ ©
NH, O\><H/N
i3 0]

Prepared as in Example 1 from cthyl 4-amino-5-3-({(4-methoxybenzylamino}-2,2-
dimethyl-3-oxopropoxy -2-methylguinoline-3-carboxylate (Example 117a) as an off-white solid
(38%). MS 438 (MH"),

Example 117a; ethyl 4-amino-5-(3-({4-methoxybenzyhamine)-2,2-dimethyl-3-oxopro-

20 poxy)-Z-methyiguinoline-3-carboxylate
Prepared as in Example 24a from 3-((4-amino-3-{ethoxycarbonyl}-2-methylguinolin-5-
yhoxy}-2,2-dimethylpropancic acid (Example 47b) and (4-methoxyphenyDmethanamine as a

yellow solid (100%). M3 466 (M),



ConpoundER "Ho B 317.1 V1 21.6 K3 29.8 11 4.7 C4 14.6 11 13.7 Rl 55.8
32
WO 2011/123693 PCT/US2011/030802

Exampie 118: 4-amino-Z-methyl-5-((tetrahydre-2H-pyran-4-yijoxyiguinoline-3-carboxylic
acid
Me N

2

AN

NH, O
1@

Prepared as in Example | fom ethyl 4-ammo-2-methyl-3-({tetrahydro-2H-pyran-4-

HO,C

S vhoxyiuinoline-3-carboxylate (Example 118a) as an off-white solid {80%). "H NMR (400
MHz, DMSO-dg) ¢ 1.8 (m, 2H}, 2.06 (m, 2H), 2.75 (5, 3H), 3.87 (m, 2H), 4.91 {(m, 1H), 715 {d,

§=8.0Hz, 11, 7.26 (d, F= 8.0Hz, 111, 7.65 (¢, § = 8.0 Hz, 1), MS 303 (M),

Example 118a; ethyl 4-amino-2-methyl-3-{{tctrahvdro-2H-pyran-d-yDoxyquinoline-3-

carboxylate
16 Prepared as in Example 2a from 2-amino-6-({tetrahydro-2H-pyran-4-yDoxy dbenzonitrile
{Example 118b) and ethy] 3-oxobutanoate as a pale yellow solid (51%). M8 331 (MH").
Example 118b: 2-amino-6-((tetrabydro-2H-pyran-4-ylJoxybenzonitrile
Prepared as in Example 22b from tetrahydro-2H-pyran-4-ol and 2-amino-6-tluorobenzo-
nitrile as a colorless oil (48%). 'H NMR (400 Mz, CDCL) 6 1.87 (m, 2H), 2.00(m, 211), 3.63
IS5 {m, 2H}, 4.00 (m, 2H), 442 (s, ZH), 4.58 (m, 1H), 6.23 (d, ] = 8.4Hz, 1H), 6.30 (d, I=8.4 Hz,
1H), 7.20 41, J = 8.4 Hz, 1H). MS 219 (MH").

Example 11%: 4-amino-5-(2,2-dimethyl-3-ox0-3-((pyridin-4-vimethyljamino}propoxy)-2-

methyiquinsline-3-carbexylic acid

Me N
|
HOLCT L PN
NH, O%(N G
20 o

Prepared as m Example | from cthyl 4-amino-5-(2,2-dimethyl-3-oxo0-3-{({(pynidin-4-
yimethyhaminolpropoxy)-2-methylquinoline-3-carboxylate  (Example 119a) as an off-white
solid (44%). MS 409 (MH".

Example 119a; ethyl 4-amino-5-(2,2-dimethyl-3-ox0-3-({pyridin-4-ylmethyDaminoypro-

25 poxy)-Z-methylquinoline-3-carboxylate



7.7 04 23,5 P2 24.7 QL 45,2 (C317.6 X 32.5 F4 23.7 O 48.4 03 173.0

WO 2011/123693 PCT/US2011/030802

Prepared as in Example 24a from 3-({(4-amino-3-(cthoxycarbonyl)-2-methylguinolin-5-
vhoxy)-2,2-dimethvipropanocic acid (Example 47b) and pyridin-4-vimethanamine as a brown
- B o - " B o o

solid (43%). MS 437 (MH").

5  Example 128: 4-amine-5-(3-hydrexy-1,2-dimethyipropoxy)-Z-methylguinoline-3-carbexylic
acid
Me N
9
HOL,C™ Y

NH, O\></OH

Prepared as in Example 1 from ethyl 4-amuno-5-(3-hydroxy-2,2-dimethylpropoxy}-2-
methylguinoline-3-carboxylate (Example 120a) as an off-white solid (33%). 'H NMR (400 MHz,
10 DMSO-dg) 0 0.98 (s, 6H), 2.75 (s, 3H), 3.37 (s, 2H), 3.97 (5, 2H), 5.12 ¢brs, 1H), 7.01 {d, J =84
Hz, IH), 7.25¢d, I=7.6 Hz, 1H), 7.66 (t, J = 8.0 Hz, 1H), 9.27 {brs, 1H), 12.23 (brs, 1H}, 12.73

(brs, 1H). MS 305 (MH").

Example 120a; cthyl 4-amino-3-(3-hydroxy-2,2-dimethyipropoxy)-2-methylguinoline-3-

carboxylate
15 Prepared as in Example 2a from 3-(3-amino-2-cyanophenoxy)-2,2-dimethylpropyl
acetate (Tachdjian, C. et al, PCT fnr. Appl. 2688, WO 2008154221 ) and ethyl 3-oxobutanocate as

a pale vellow solid (26%). MS 333 (MH").

Example  121: 4-amine-5~((1-isebutyryipiperidin-d-yhmethoxy)-2-methylguinoline-3-
20 carboxylic acid

Me /Nl o

HOC™N N)k(
NH, O

Prepared as in Example | from ethyl 4-amino-5-({(1-isobutyrylpiperidin-4-ylimethoxy)-2-
methylguinoline-3-carboxylate (Example 121a) as a white solid (38%). 'H NMR (400 Miiz,
DMSO-ds) 6 0.99 (m, 6H), 1.13-1.23 (m, ZH), 1.78-1.89 (m, ZH), 2.26 (brs, 1H), 2.51 (m, 1H},
2.78 (brs, 3H), 2.88 (m, 1H}, 3.06 (t, 1 =120 Hz, 1H), 4.02 (d. 1= 12.0 Hz, 1H), 441 (m, 2H),
4.44 (d, J=12.0 Hz, 1H), 7.07 (brs, 1H), 7.28 (d, I = 8.0 Hz, 1H), 7.70 (brs, 1H), 8.76 (brs, 1H},
12.37 (brs, 1H), 12,67 (brs, 1H), MS 386 (MH).

B
e



E4 176,7 64 49.2 R3 16.7 M3 13.1 J3 28.6 V2 20.4 03 40,8 V3 51.0
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20
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5

WO 2011/123693 PCT/US2011/030802

Example 121a:; ethyl 4-amino-5-({1-isobutyrylpiperidin-4-ylUmethoxy}-2-methylguino-

line-3-carboxylate

Prepared as in Example 2a from 2-amino-6-({I-(4-methoxybenzylpiperidin-4-
yhmethoxybenzonitrile (Example 121b) and ethyl 3-oxobutanoate as a yellow oil (36%). 'H
NMR (400 MHz, DMSO-~dg) 6 0.97 (m, 6H), 1.32 (t, J = §.0 Hz, 3H), 1.79-1.88 (m, 3H), 2.15-
248 (m, 2H), 2.55 (5, 3H), 2.86 (m, 1H), 3.04 (m, 1H), 4.00 (m, 2H), 4.07 (d, J = 4.0 He, 2H),
432{q, F=280Hz, 2H), 446 (m, 1H), 691 (d, I =80 He, 1H), 7.24 (d, F=8.0 Hz, 1H), 7.51 (¢,
J=8.0Hz, 11, 8.07 (brs, 2H). MS 414 (MH"),

Prepared as in Example 22b from -(4-(ChydroxymethyDpipenidin- [-yh-2-methylpropan-
1-one (Example 121¢) and Z-amino-6-fluorobenzonitrile as a pale yellow solid (21%). 'H NMR
(400 MHz, DMSO-dg) 6 0.99 (m, 6H), 1.13-1.24 (m, 2H), 1.74-1.81 (m, 2H), 1.99 (m, 1H), 2.55
(m, 1H}, 2.84 (m, 1H), 3.01 (m, 1H), 3.88 {m, 2H)}, 4.02 (m, 1H), 4.46 (m, 1H), 5.99 (s, 2,
622 (d, J= 8.0 Hz, 1H), 634 (4, I = 8.0 Hz, 1D, 7.17 (¢, § = 8.0 Hz, 1H). MS 302 (MH ).

Example 121¢: I-(d-ChydroxymethyDipipendin- 1 -yl -2-methylpropan- 1 -one

Prepared as in Example 24a from isobutyric acid and piperidin-d-yimethanol as a

colorless oil {36%). MS 186 (MH").

Example 122: 4-amine-3-(((1R,28,5R)-2-isopropy-S-methyleyclohexylioxy)-2-methyiguine-
line-3-carbexylic acid
Me N

g

HOLC™ Y
NH2 O/,,h '\\\\

Prepared as in Example 1 from cthyl 4-amino-3-(((1R25.5R}-2-1sopropyl-5-methyl-
cyclohexyloxy)-2-methylquinoline-3-carboxylate (Example 122a) as a white solid (64%). 'H
NMR (400 MHz, DMSQO-d4) 0 .70 (d, J = 6.8 Hz, 3H), 0.89 (1, } = 7.6 Hz, 6H), 0.9-1.0 (m, 2H),
104 (m, 2H), 1.50-1.82 (m, 5H), 1.95-2.05 (m, 1H), 2.05-2.20 (m, 1H), 2.72 (s, 3H), 4.52 (1-d, J
=104, 44 Hz, 1H), 7.13 (. I =80 Hz, 1H), 721 (4, F =80 Hz, 1H), 761 {t, ] =8.0Hz, iH),
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Example 122a: cthyl 4-amino-5-({({(1R,2S5,5R}-2-1sopropyl-S-methyleyelohexyloxyy-2-

methylquinoline-3-carboxylate

Prepared as in Example Za from Z-amino-6-({((1R.28,5R}-2-isopropyl-S-methyleyclo-
hexyhoxybenzonitrile (Example 122b) and ethyl 3-oxobutanoate as a pale yellow solid (43%).
MS 385 (ML)

Example  122b;  2~ammo-6-({{1R,2S,5R)-2-1sopropyi-S-methyleyclohexyljoxyibenzo-

nitrile
Prepared as in Example 22b from (1R,28,5R}-2-1sopropyl-3-methyleyclohexanol and 2-

amino-6-flnorobenzonitrile as a white solid (51%). MS 273 (MH").

Example 123 4d-amine-8-2-3-Z-hydroxyethexy)-S-methexybenzamido-2-methylpro-

poxy-2~-methyiguineline-3-carboxylic acid hydrochioride
Me N
L)
HOLCT Y \)( o
NHp O N SN
HO H

OMe

To a stured suspension of 4-amino-3-(2-(3-(2-hydroxyecthoxy}-3-methoxybenzamido)-2-
methylpropoxy)-2~-methylquinoline~-3~carbosylic acid (Example 38, 263 mg, 0.544 mmol} n
EtOH (2 wl) was added HCUin FiOH (1.25 N, 479 ul, 1.1 equiv.). The mixture was stivred at
room temperature until it became a clear solution (0.5 h). The solution was concentrated under
reduced pressure to give the title compound as a white solid, which was further purified by re-
erystallization from EtOH/LO and dried under vacunm overnight (248 mg, 87%). 'H NMR (400
MHz, DMSO-d5) 8 1.51 (s, 6H), 2.80 {s, 31, 3.68 (, J = 5.2 Hz, 2H}, 3.74 (s, 3H), 3.97 (1, | =
5.2 Hz, TH), 4.53 (s, 2H), 6.59 (s, 1H), 6.92 (5, 1H), 6.94 (5, 1H), 7.27 (d, J = 8.0 Hz, 1H), 7.57
(d, J =84 Hz, 1H), 7.86 (t, J = 8.4 Hz, 1H), 8.03 (s, 1H), 9.40 (s, 1H), 9.98 (s, 1H). 484 (MH -
HCH.

Example 124:  4-amine-S-{cyclopentylmethoxy)-2-methylguinoline-3-carboxylic  acid

hydrochloride
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Me N
L)
HOLC™
NH, O
HCl

Prepared as in Example 123 from 4-amino-5-(cyclopentylmethoxy)-2-methylguinoline-3-
carboxylic acid (Example 18) as a white solid (100%). 'H NMR (400 Mz, DMSO-dy) 6 1.29-
1.37 (m, 2H), 1.51-1.66 (m, 4H), 1.82-1.90 (m, 2H), 2.43-2.51 {(m, 1H), 2.81 (s, 3H), 4.18 (d, J =
72 Hz,ZH), 7.24(d, 1=84 Hz, 1H), 7.60(d, J =84 Hz, 1H), 7.84 (t, I =8.4 Hz, 1H}, 9.25 (brs,
1H), 9.86 (brs, 1H). MS 301 (MH-HC1).

Example 125; 4-amino-S-((1-{4d-methoxybenzypiperidin-4-yiimethoxy)-2-methylguinoline-
3-carboxylic acid

Me N

&

~ e
NH, O
2 OMe

Prepared as in Example 1 from cthyl 4-amino-5-({1-{4-methoxybenzyhpiperidin-4-
yvhimethoxy)-2-methylquinoline-3-carboxylate (Example 1252) as a white solid {23%). 'H NMR
(400 MHz, DMSG-d;) 6 1.67 (brs, 2H), 2.09 (m, 2H), 2.31 (brs, 1H}, 2.92 (brs, 2H), 3.48 (brs,
2H), 3.82 (s, 3H), 4.15 {(brs, 2H), 4.25(d, J = 8.0 Hz, 2H}, 7.02 (d, = 8.0 Hz, 2H), 7.14 {d, | =
8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.42 (4, J = 8.0 Hz, 2H}, 7.76 (¢, } = 8.0 Hz, 1H). M8 436
(MH").

Example  125%a;  ethyl  4-amino-5-((1-(4-methoxybenzylpiperidin-4-vhmethoxy -2~

methylquinoline-3-carboxylate

Prepared as in Example 2a from 2-amino-6-({I-(4-methoxybenzylpiperidin-4-
yviimethoxybenzonitrile (Example 125b) and ethyl 3-oxobutancate as an off-white solid (3{}%’)‘
"H NMR (400 MHz, DMSO-ds) § 1.29-1.33 (m, SH), 1.74 {m, 2H), 1.92 (m, 3H), 2.54 (s, 3H),
2.83 (m, 2H), 3.38 (s, 2H), 3.71 {s, 3H), 4.04 (d, I = 8.0 Hz, 2H), 4.31 (g, = §.0 Hz, 2H), 6.86
(d, J=R0Hz 2H), 6.90 (d, I =8.0 He, 1H), 7.19(d, J = 8.0 Hz, 2H), 7.23 (4, F = 8.0 Hz, 1H),
750 (t, J=8.0Hz, Hti}, R.04 (brs, 2H). MIS 464 {MHW
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Prepared as in Example 22b from (1-(4-methoxybenzyhpiperidin-4-yhmethanol
{(Example 125¢) and 2-amino-6-fluorobenzonitrile as an orange solid (19%). MS 352 (MH ).

Example 125¢; (I-(d-methoxyhenzyhpiperidin-4-ylhimethanol

To a solution of 4-piperidinemethanol (2.28 g, 19.78 mmol) and 4-mcthoxybenzaldehyde
(2.30 mL, 19.77 wamol) in THF/DCE (I:1 by volume, 100 ml} was added acetic acid (I mL),
followed by NaBH{OAc) (16.76 g, 79.08 mol} in small portions. The reaction muxture was
stirred at room temperature overmight under Nz The reaction was diluted with DCM and
basified to pH = 10 with 2 N NaOH solotion. The organic layer was separated, dried over
NazSOy, filtered and evaporated under reduced pressure.  The residue was purified by
chromatography on silica gel (Eluent; 60% EtOAc in hexanes) to give the title cormpound as a
pale yellow oil (2.13 g, 46%). "H NMR (400 MHz, DMSO-ds) § 1.04-1.13 (m, 2H), 1.28-1.32
(m, 1H}, 1.58-1.61 (m, 2H), 1.79-1.86 (m, 2H), 2.75-2.77 (m, 2H), 3.22 (1, } = 8.0 Hz, 2H), 3.34
{s, 2H), 3.72 (5, 3H), 438 (t, I = 4.0 Hz, 1H), 6.85(d, I = &0 Hz, 2H), 7.16 (d, I = 8.0 Hz, 2H).
MS 236 (MH )

Example 126: 4-amino-S-({(4-{isopropylcarbameoyljcyciohexylimethoxy)-2-methyvlquineline-

Prepared as in Example | fom ethyl 4-amino-5-((4-Gsopropylcarbamoyieyclohexyl)-

3-carboxylic acid

methoxy }-2-methylquinoline-3-carboxylate (Exaruple 126a) as a vellow solid (76%). 'H NMR
(400 MHz, DMSO-dg) 0 1.00 (d, J= 6.8 Hz, 6H), 1.15 — 2.32 (m, 10H), 2.75 (3, 3H), 3.82 (0, J
=76 Hz 1H), 416 {d, /=68 Hz, 2H), 7.07 (br d, J = 7.2 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H),
7.49 {d, J = 7.6 Hz, 1H), 7.67 (br t, 1H), 8.77 (s, TH), 12.23 {5, 1H), 12.66 {s, 1H). MS 400
(MEH

Example  126a:  cothyl  4-amino-5-{(4-(isopropylcarbamoyljcycichexylmethoxy}-2-

methylguinoling-3-carboxvlate
Prepared as in Example 2a from 4-{{(3-amino-2-cyanophenoxy ymethyl-N-isopropyi-
cyelohexanecarboxamide (Example 126b) and cthyl 3-oxobutancate as a pale vellow solid

(37%). 'H NMR (400 MHz, DMSO-dy) § 1.01 (d, J = 6.4 Hz, 61), 1.32 (t, J = 7.2 Hz, 3iD),

[
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1.38-1.81 (m, ’H), 1.88 (m, 1H}, 2.25 (m, 1H), 2.55 (s, 3H), 3.82 (bro, J = 7.6 Hz, 1H}, 4.10 (d,
J=64Hz 2H), 431 (g, /= 7.6 Hz, 2H), 6.93(d, J=7.6 Hz, 11}, 7.22 (d, /= 8.8 Hz, 1H), 7.50
{m, 2H), 8.09 (s, 2H). MS 428 (MH").

Example  126b:  4-((3-anino-2-cyanophenoxyymethyi}-N-isopropylcyclohexanccarbox-
armide

Prepared as m Example 21b from 4-((2-cyano-3-nitrophenoxy ymethy-N-1soproplyeyelo-
hexanecarboxamide (Exarople 126¢) as a yellow solid {81%). 'H NMR (400 Mz, DMSO-d;)
0.99 (d, J = 5.6 He, 6H), 1.22 — 199 (m, 9H), 2.17 {m, 1H), 3.80 (m, 1H}, 3.88 (d, /=72 He,
2H), 594 (brs, 2H), 6,18 (t, J=8.0 Hz, 1H), 623 (d, /=80 Hz, IH), 631 (d, /=8.8 Hz, 1H)},
7.44 (3, 1H). MS 316 (H").

Exanple 126¢; 4-((2-cyano-3-nitrophenoxy ymethyl-N-isopropyleyclohexancarboxamide

To a solution of 4-(hydroxymethyl}-N-isopropyleyclohexanccarboxamide (Example
126d, 480 mg, 2.41 mmol) in dry THF (10 mL) was added NaH {(60% in mineral oil, 116 mg,
4.82 mmol} in small portions at § °C under Ns. The reaction mixture was stured at 0 °C under
Ny for 2 h, To this solution was added 2,6-dnitrobenzonitrile (465 mg, 2.41 mmol), and the
reaction nuxtore was stirred at § °C — RT for another 2 b, and then at 60 °C overnight under N
and cooled down to room temperature. The reaction was guenched with brine, and extracted with
EtQAc (3X). The combined organic layers were washed with brine, dried over NaySO,, filtered,
and evaporated under reduced pressure. The residue was purified by chromatography on silica
gel (eluent: 50% EtOAc in hexanes) to give the title compound as yellow solid (594 mg, 71%:).
"H NMR (400 MHz, DMSO-ds) § 1.00 (d, J = 7.6 Hz, 6H), 1.22-2.08 (m, 9H), 2.19 (m, 1H),
3.79 (m, 1H), 4.15 (d, J = 7.6 Hz, 2H), 745 (brs, 1H), 7.78 {d, /= 7.2 Hz, 1H), 7.88 (m, 2H).
MS 346 (H ).

Example 126d; 4-(hydroxymethyh-N-isopropyleyclohexanecarboxamide

Prepared as i Example 24a from 4-(hvdroxymethybeyclohexanecarboxylic acid and
propau-2-amine as a colorless oil (37%). 'H NMR (400 Mz, DMSO-dy) 6 1.00 (d, J = 7.6 Tz,
6H), 1.22-2.08 {m, 9H), 212 (m, 1H}, 3.28 (¢, J=7.6 Hz, 2H), 3.79 (m,1H), 4.34 (s, 1H), 7.43 (s,
1. MS 200 (MH.

Example 127: 4-amino-S-(cyclohexyioxy-2-methylquineline-3-carboxylic acid

hydrochloride
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Me N

‘e

|

NH, O
HCl \O

To a suspension of 4-amino-3-{cyclohexyioxy)-2Z-methylguinoline-3-carboxylic acid

HO,C

{Example 36, 1.0 g, 3.33 mmol) in ethano! (10 mbL) was added 1.25 M solution of HCL in ethanol
{2.93 mL, 3.66 mmol}. The clear sohition was stirred for 30 munutes and evaporated to dryness to
provide 4~amino-S-(cyelohexyloxy)-2-methylquinoline-3~-carboxylic acid hydrochloride (1.12 g,
100%) as a white solid. "H NMR (400 MHz, DMSO-ds) 6 1.30 (m, TH), 1.39-1.47 {m, 2H), 1.53-
1.72 (m, SH), 2.01-2.05 (m, 2H), 2.82 (s, 3H}, 4.78-4.82 (m, 1H), 7.29-7.31 (d, I = 8.0 He, 1H),
7.61-7.63 (4, J = 8.0 Hz, 1H}, 7.82 (t, J = 84 Hz, 1H), 9.30 (bs, 1H), 9.93 {bs, 1H}. MS 301
(MH-HC1).

Example 128: sodium 4-amino-5-(cyclohexyloxy)-2-methylguineline-3-carboxylate
Me._ N
e

Y

NaOzC
NH, O. :

To a solution of 4-amino-S-(cyclohexyloxy)-2-methyiquinoline-3-carboxyhe  acid
(Example 36, 1.0 g, 3.33 mmol} m ethanol (20 1l) was added a solution of NaHCO; (294 mg,
3.50 mmol) in water (15 mL). The mixture was stirred and warmed up to 60 °C until the
solution become clear then evaporated to dryness to provide sodinm 4-amino-3-{cvclohexyloxy)-
2-methylquinoline-3-carboxviate (1.07 g, 100%) as a white solid. 'H NMR (400 MHz,
DMSO-dg) & 1.25-1.45 (m, 3H), 1.50-1.70 (m, SH), 1.53-1.72 {(m, 5H), 1.98-2.00 (m, 2H)}, 2.64
(s, 31}, 4.59-4.63 (m, 1H)}, 6.87-6.89 (d, ] = 7.6 He, 1H)}, 7.20-722 (d, I = &0 Hz, 1H}, 742 (1, ]
= 8.0 Hz, 1H). MS 301 (MH +H-Na).

oxy -2-methylguinoline-3-carboxylic acid
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Me.__N._~MeO
g

HO,C™ Y :©\H/
NH, OU 0

Prepared as in Example 1 from (Epcthyl 4-amino-5-{((2-(5-(isopropylcarbamoyl}-2-

@]
ZT

T

methoxyphenoxyjeyclohexyhoxy -2-methylgquinoline-3-carboxylate (Example 129a) as a white
solid (34%). "H NMR (400 MHz, DMSO-d,) § 1.15 (d, J = 8.0 Hz, 6H), 1.35-1.51 (m, 3H), 1.63-
1.73 (m, 3H), 2.09 (d, J = 12.0 Hz, 1H), 2.24 (d, J = 12.0 Hz, 1H), 2.72 (s, 3H), 3.56 (s, 3H},
3.99-4.07 {m, 1H), 4.71-4.78 (m, 2H), 6.85 (d, § = &0 Hz, 1H), 7.24 (4, § = 12.0 Hz, 2H}, 742
(dd, J = 8.0 Hz, iH}, 746 (d, J = 8.0 Hz, 1H}, 7.66 {t, } = 8.0 Hz, 1H), 8.03 (d, J = &0 Hz, 1H),
8.64 (brs, 1H), 12.00 (brs, 1H), 12.61 (brs, 1H). MS 508 (MH").

Example 129a; {(#}-cthyl 4-amino-5-({2-(5-(isopropylcarbamovi)-Z-methoxyphenoxy -

cyclohexyhoxy-2-methylquinoline-3-carboxylate

Prepared as in Example 2a from (&)-3-((2-(3-amino-2-cyanophenoxy)jeyclohexyhoxy)-N-
isopropyl-4-methoxybenzamide (Example 129b) and ethyl 3-oxobutanoate as a yellow solid
(78%%). MS 536 (MH").

Example 1290 (&33-({2-(3-amino-2-cyanophenoxy jeyelohexyljoxy j-N-isopropyl-4-

methoxybenzamide

Prepared as in Example 21b from {&)-3-((2-(2-cvano-3-nitrophenoxyjeyclohexyloxy-N-
isopropyl-4-methoxybenzamide (Example 129¢) as a brown oil {29%). 'H NMR (400 MHz,
DMSO-ds) ¢ 1.13-1.19 (m, 6H), 1.42-1.66 (m, 6H), 2.02-2.07 (m, 2H), 3.74 (s, 3H), 4.08 (m,
{H), 4.47 Gu, 1H), 4.57 (m, TH), 593 (brs, 2H), 6.32 (d, I = 8.0 Hz, 1H), 6.38 (d, ] = 8.0 Hz,
1H}, 700 (4, T =80 He, IH), 717 (1, J = 8.0 Hz, 1H), 748-7.50 (m, ZH}, 7.98 (d, ] = §.0 Hze,
1H). MS 424 (MH).

Example  129¢c:  (&-3-((2-(2-cyano-3-nutrophenoxy jeyelohexyljoxy -N-isopropyl-4-
methoxybenzamide

Prepared as in Example 126¢ from (#3-3-((2-hvdroxyevelobexylioxy)-N-isopropyl-4-
methoxybenzamide (Example 129d) and 2,6-dinttrobenzontirile as a brown solid {100%). MS
454 (MH").

Example 129d; (#)-3-((2-hyvdroxycyelohexyloxy)-N-isopropyi-4-methoxybenzamide
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Prepared as in Example 24a from (&£3-3-((2-hydroxveyclohexyhoxy)-4-methoxybenzoic
acid (Example 129¢) and propan-2-amine as a white solid (80%). 'H NMR (400 MHz, DMSO-
dsy o 1.14 (d, 1= 8.0 Hz, 6H), 1.25-1.30 (m, 4H), 1.61 (m, 2H), 1.85 {m, 2H), 3.56 (m, 1H)}, 3.79
(s, 3H), 4.03-4.12 (m, 2H), 481 {(d, } = 4.0 Hz, I1H), 6.98(d, ] = 8.0 Hz, 1H), 7.45-7.49 (;m, 2H),
5 &01(d,J=8.0Hz ). MS 308 (MH").

Example 129¢; (£3-3-((2-hydroxyeyclohexyhoxy ;-4-methoxybenzoie acid

Prepared as i Example 1 from (Ep-cthyl 3-((2-hydroxyeyclohesyhoxy)-4-maethoxy-
benzoate {Exarople 1296) as a white solid {100%). 'TT NMR. (400 MHz, DMSO-ds) 6 1.23-1.25
(m, 4H), 1.59 ¢brs, 2H), 1.88 ¢m, 2H), 3.53 (m, 1H), 3.72 (5, 3H), 3.92 (m, 1H}, 473 {d, ] =40
0 Hz, 1H), 6.82(d, J=8.0He, iH), 739 (dd, J=4.0 Hz, 1H), 748 (d, ] =4.0 He, 1H).

Exanple 1291 (&)-ethyl 3-((2-hydroxyeyelobexyloxy)-4-methoxy-benzoate

To a solution of methyl 3-hyvdroxy-4-methoxybenzoate (210 mg, 1.15 mmol) and

cyclohexane oxide (466 ul, 4.61 mmol) in ethanol (11 mbL) was added KoCOs (637 myg, 4.61

mmol) at room temperature, The reaction mixture was then refluxed overnight then cooled down

IS to room temperature, and evapotreted under reduced pressure until a small amount of ethanol

remained. The sohution was diluted with DCM and successively washed with IN HCH and brine,

dried over Na;SO;4 filtered and evaporated under reduced pressure. The residue was purified by

chromatography on stlica gel (Eluent: 0-20% EtOAc/Hexanes) to afford {#)-ethyl 3-((2-

hydroxyeyelohexylyoxy)-4-methoxy-benzoate as a colorless oil (307 mg, 91%). 'H NMR (400

24 MHz, DMSO-ds) 6 1.16-1.34 {(m, 7H), 1.61 (m, 2H), 1.84-1.94 {(m, 2H), 3.55 (m, 1H), 3.83 (5,

3H), 4.03 {m, 1H), 4.28 (g, I = 8.0 Hz, 2H), 485 (d, I = 4.0 Hz, 1H}, 7.05(d, J = 12.0 Hz, i1H),
7.55-7.58 {(m, ZH).

Example 136: 4-amine-S-{cyclohexyloxy)-2-(hvdroxymethyliquinsline-3-carboxylic acid

HO /N I

AN

NHz O\O

Prepared as in Example 1 from S-amino-8-(cyclobexyloxyifuro]{3.4-blquinolin-1 (3H}-one

{(Example 130a) as a tan powder (44%). 'H NMR (400 MHz, DMSO-ds) 6 1.27-1.46 (m, 2H),

[\
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1.53-1.71 {m, 6H), 2.00-2.04 (m, 2H), 4.70 (m, 1H), 4.87 (s, 2H), 7.10 (4, } =80 Hz, 1H), 7.58
(d, 1= 8.0 Hz, 11}, 7.64 (t, J = 8.0 Hz, 1H), 8.74 (brs, 1H), 11.90 (brs, 1H). MS 317 (MH").
Example 130a; 9-amino-8-{cyclohexyloxy fure{3,4-b]quinolin-1{3H}-one
Prepared as in Example 2a from 2-amino-0-{cyclohexyloxy)benzonitrile (Example 36b)
5 and ethyl 4-chloro-3-oxobutanoate as an orange solid (29%). 'TI NMR (400 MHz, DMSO-dy) &
1.30-1.72 (m, 8H), 2.04-2.08 (1, 2H), 4.70 (m, 1H), 526 (5, 2H), 7.09 (d, I = 8.0 Hz, 1H), 7.36
{d, J=8.0 Hz, 1H), 7.64 (m, 2H), 8.14 (brs, 1H). M5 299 (MH"),

Example 131: l-amino-3-methyb6b,7.8,9,10,10a-hexahydrobenzofure[2,3-flguinoline-2-

I} carbexylic acid

Me N

]

HOLC™
NH, O

Prepared as in Example 1 from ethyl l-amino-3-methyl-6b,7.8,9,10,10a-hexahydro-
benzofurof2,3-flquinoline-2-carboxylate (Example 131a) as an off-white solid (28%). 'H NMR

(400 Mz, DMSO-d,) § 1.35-1.48 (m, 4H), 1.87-1.97 (m, 4H), 2.76 (s, 3H), 3.38 (m 11D, 5.03

15 (m 1H), 7.20(d, I =8 Hz, 11D, 7.61 (d, = 8 Hz, 1H). MS 299 (MH ).
Example 131a;  ecthyl 1-amino-3-methyl-6b,7,8.9,10,10a-hexahydrobenzofuro{2,3-
flguinoline-2-carboxylate
Prepared as in Example 2a from 2-amino-6-{cyclohex-2-en-1-yloxyibenzoniirile
{Example 131b) and ethyl 3-oxobutanoate as a pale yellow solid (11%). MS 327 (MH .
20 Example 131h; 2-amino-6-(cyclohex-2-cn-1-yloxyYbenzonitrile
Prepared as i Example 22b from cyclohex-2-enol and 2-amino-6-fluorcbenzonitrile as a
colorless oil (78%). "H NMR (400 MHz, CDCL) & 1.64 (m, 1H), 1.96 {m, 45D, 2.15 (m, 11D,
439 (s, 2H), 4.82 (m, 1H), 5.87 (m, 1H), 5.98 (m, 1H), 6.30 (d. 2H), 7.20 (¢, 1H). MS 215
(MH").
25

Example 132: 4-amino-3-carboxy-5-(cyclohexyloxyi-2-methylguinoline I-oxide
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Prepared as in Example 1 from 4-(N-acetylacctamido)-3-(cyclohexyioxy}-3-(cthoxy-
carbony!)-2-methylquinoline 1-oxide (Example 132a) as a white solid (38%). 'H NMR (400
MHz, DMSO-d) 6 1.31-1.68 {m, 8H), 1.9€-2.04 (m, 2H}, 2.69 (5, 3H), 4.71 {m, 1H), 7206 (d, § =
8.0 Hz, 1H), 7.67 (1,1 = 8.0 Hz, 111}, 7.87 (d, J = 8.0 Hz, 1H), 8.75 (brs, 2H). MS 317 (MH").

e

Example 132a; 4-{N-acctylacetamido}-5-{cyclohexyloxy)-3-{cthoxycarbonyh)-2-methyl-

guinoline -oxide
To a solution of cthyl 4-(N-acetylacetamido)-S-{cyclohexyloxy)-2-methylguinoline-3-
carboxylate (Example 132b, 100 mg. 0.24 mmol) in DCE (5 mL) was added mCPBA (163 mg,
10 0.73 mmol). The reaction mixture was stirred at room temperature overnight under Ny The
solvent was removed under reduce pressure, and the residue was purified by chromatography on
sifica gel eluting with 0-100% EtOAc/Hexanes gradient to give the title compound as an orange
oil (100 mg, 97%). MS 420 (M.

Example 132h: ethyl  4-(N-acetylacetamido)-S-{cyclohexyloxy)-2-methylgquinoling-3-

15 carboxylate
To a solution of ethyl 4-amino-5-{cyclohexyloxy)-2~-methylquinoline-3-carboxylate
{Example 36a, 700 mg, 2.13 mmol) and Hi;N (881 nh, 6.39 mmol) in DCM (20 mL) was added
acetyl chlonide (455 ul., 6.39 munol) at § °C, and the reaction mixtare was stirred at ¢ °C - RT
overnight. The reaction was diluted with DCM and washed successively with 10% citric acid,
24 saturated NaHCOs, 0O, and brine, dried over Na SOy, filtered and evaporated under reduced
pressure. The residue was purified by chromatography on silica gel cluting with 0-40%
EtOAc/Hexanes gradient to afford the title compounnd as a yellow ol (100 mg, 11%). MS 413

(MH).

25 Exawmple 133: 4-amine-5-((2,3-dihydroxycyelshexyhoxy)-2-methyiguinoline-3-carboxylic

acid
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Prepared as 1 Example 1 from 3-({4-amino-3-(cthoxycarbonyl}-2-methylquinolin-5-
yljoxy)eyelohexane-1,2-diyl diacetate (Example 133a) as a white solid (74%). 'H NMR (400
MHz, DMSO-ds) ¢ 1.42-1.50 (m, 3H), 1.66-1.70 (m, 2H), 2.12-2.15 (m, 1H), 2.74 (5, 3H), 3.71-

S 373 {m, 1H), 3.90 (s, 1H), 4.60-4.62 (m, 1H), 471 {(brs, 1H), 5.18 (brs, 1), 7.06 (4, J = 8 Hz,
1), 7.24 (4, T = & Hz, 1), 7.60 (t, T = 8.4 Hz, 1H). MS 333 (MH "),

Example 133a; 3-({(4~-amino-3-(cthoxyearbonyl)-2-methylguinolin-S-yhoxy )eyelohexane-

1,2-diyl diacetate
Prepared as in Example 2a from 3-(3-amino-2-cyanophenoxyeyvelohexane-1,2-diyl
1 diacetate (Example 133b} and ethyl 3-oxobutancate as a pale yellow sohid {329%). MS 445
(M),
Example 133b: 3-(3-amino-2-cvanophenoxyjeyclohexane-1,2-diyl diacetate
Prepared as in Example 21b from 3-(Z-cyano-3-nitrophenoxycyclohexane-1,2-divi
diacetate (Example 133¢) as a white solid (84%). MS 333 (MH .
5 Example 133¢: 3-(Z-cvano-3-nitrophenoxyjcvelohexane-1,2-divi diacetate
Prepared as in Example 132b from 2-({2,3-dihydroxycycichexylloxy)-6-nitrobenzonitrile
{Example 133d) and acetyl chloride as a white solid (19%). MS 363 (MH").
Example 133d: 2-((2,3-dihydroxycyclohexyhoxy}-6-nitrobenzonitrile
To a solution of 2-{cyclohex-2-en-1-yloxy}-6-nitrobenzoniirite (Example 133¢, 5.3 g,
20 207 mmoly in THF/HO (1:1 by volume, 110 mL) was added OsQy (110.3 mg, 0.434 mmol) at
room teraperature, After it was stirred for 30 minutes, NaClQ; (2.71 g, 26.04 mmol) was added
in small portions over a period of 1 h, and the reaction mixture was stirred at room temperature
for 48 h. The reaction was carctully guenched with agueous sodium bisulfite solution, and

extracted with EtOAc (3X). The combined organic layers were washed with brine, dried over

bJ
5

MgSO,, filtered, and cvaporated. The residue was purified by chromatography on silica gel
eluting with 80-100% EtOAc in hexanes to give the title compound as a brown solid (3.88 g,
64%). MS 279 (MH"),

Example 133¢; 2-(cyclohex-2-en-1-vloxy)}-6-nitrobenzoniirnile
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Prepared as in Example 126¢ from cyclohex-2-¢nol and 2.6-dinitrobenzonitrile as a

brown solid (909%). MS 245 (MH").

EXPERIMENT 1: Screening for Sweet Enhancers

hTIR2/R3-HEK293 Gal5 cells were seeded in 384-well-clear bottom plates (Fisher) at a
density of ~32,000 cells/well and grown overnight, On the day of the experiment, hTIRZ/R3-
HEK293 Gal5 were loaded with the calchurn indicator Fluo3AM (4 mM) (Invitrogen, Carlsbad,
CA} in B-PBS (Invitrogen, Carlsbad, CA) using a Multidrop. Cells were incubated for 1 hour at
room temperature and excess dye was washed out with D-PBS using an EMBLA cell washer
{(Molecular Devices, Sunnyvale, CA)}, leaving a residual volame of 25 mi/well. Sweeteners and
test compounds were prepared at 4X final concentration and mixed 1:1 in a 384-well Greiner
plate {(bringing the sweeteners and test compounds concentrations down to 2X final
concentration). After 30 minutes of rest time at room temperature, Fluo3AM-loaded cell plates,
and the sweetener/compound plate mixtire were loaded into a Fluorometric Imaging Plate
Reader (FLIPR) (Molecular Devices, Sunnyvale, CA). Imaging was performed using a 480 nm
excitation and a 535 emission and was inttiated with the acquisition of the baseline fluorescence
for a period of 7 seconds. Then, the celis were stimulated on line with addition of 25 mi
stimuli/well. Subscquent images were acquired every other second for a period of 2 minutes.
Raw fluorescence counts were then normalized in cach well (using custom made data import
software) by calculating delta F/f values (maximum fluorescent count obtained after stimulation -
minimal fluorescent count obtained before stimulation/minimal fluorcscent count obtained
before stimulation), ECses were determined using a non-linear regression algorithim (GraphPad
PRISM, San Dicgo, CA), where the Hill slope, bottom asymptotes and top asymptotes were
allow to vary. Enhancement propertics of test compounds were quantified by determining the
magnitude of the leftward shift in the sweeteners ECsy values (or an ECs, ratio): the value of the
ECso measured in the absence of the enhancer divided by the value of the ECs measured in the
presence of the enhancer). The present compounds have been tested and shown sweet faste
enhancing activities for sucrose as shown in Table A, Table B and C below. Specifically, the

EC50 ratio of the test compounds for sucrose enhanceraent are all greater than about 2 at about
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50 uM. The compounds listed in Table A, Table B and C below are Examples described above.,

For cxample, Compound Q in Table A is Example 7.

Table A,

1.7
6.7
13.5
5.7
3.9
24.5
4.2
43.6 (3 ph)
37.9
2.5
10.7

GIBIBI I TIOITIE M= ZI=I10RICIB MO

Table B,
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Table C.
L4 27.8
Ca 23.8
M4 2.8
i4 8.2
BS 72.7
W4 8.0
K4 13.7
N4 34
X4 4.9
G4 23.0
44 8.2
V4 27.9
Y4 103.2
P4 37.5
R4 8.3
H4 34
54 5.8
Q4 17.4
T4 237

2

5.

7

PCT/US2011/030802

The present compounds have been tested and shown sweet taste enhancing activities for

sucralose as shown in Table D below. Specifically, the ECS0 ratio of the test compounds for
s

5 sucralose enhancement are all greater than about 2 at about 10 uM.

Table D.

C

0

A 17.0 51 5.2 V3 5.9
8 2.5 L2 4.1 Ki 2.0
G 2.2 F3 1.4 F2 2.2
¥ 8.7 A3 10.9 W3 2.1
Al 3.4 2 10.8 uz2 5.0
01 2.8 F1 4.3 Z3 3.1
H3 12.5 K2 7.8 X1 7.7




4 .4 E4 10.7

U3 4.5 14 6.8 R35.1 13 7.2 B5 6.8 J3 5.9
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R1 16.5 02 2.8 Z1 3.8
D4 1.4 E2 4.0 A2 2.2
Q1 13.4 E3 3.4 Y1 19.4
X 5.9 Hi 1.8 T2 2.4
€1 18.1 W2 5.7 L4 3.4
E4 10.7 U3 4.5 4 8.8
R3 5.1 L3 7.2 BS 8.8
53 5.9 83 2.8 K4 3.4
G3 23.8 vi 8.1 O4 7.6
B4 8.0 i1 8.1 J4 2.2
¥a 2.8 31 4.3 V4 8.0
M2 5.4 B2 3.6 Y4 10.3
D1 8.3 p2 3.4 u4 8.3
Y 4.6 €3 3.2 P4 11.4
N2 7.2 F4 4.1 4 1.9
53 5.8 03 11.0 Q4 2.5
a3 4.0 G4 7.5 T4 3.2

EXPERIMENT 2: Sweet Flavor and Sweet Flaver Enhancement Measurement Using

Human Panelists Conducting a Scaling Test

Test samples containing experimental compounds were compared to a dose-response

o

curve for perceived sweetness intensity of sweeteners (sucralose, sucrose, fructose and other

sweeteners) concentrations to determune equivalent sweetness intensity.

A group of cight or more panclists tasted solutions including sweeteners at various

concentrations, as well as the experimental compound both with and without added sweetener.

Panelists then rated sweetness intensity of all samples on a structured horizontal line scale,

[0 anchored from 0 to 13, where 0 equals no sweetness and 15 equals cquivalent sweetness to a

159 sucrose sample. Scores for sweetness miensity were averaged across panclists, Then using
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the average scores and/or equation of the line for the sweetener dose-response curve, cquivalent
sweetness concentrations were determined for the samples comtaining experimental compounds.

Subjects had been previously familiarized with the key attribute taste and were trained to
use the 0 to 15 pomt line scale, Subjects refrained from cating or drinking {except water) for at
icast 1 hour prior to the test. Subjects ate a cracker and rinsed with water several times to clean
the mouth.

Sweetener solutions are provided at a wide range of concentrations such as 100 pp, 200
ppr, 300 ppmy, 400 ppr, and 500 ppm for sucralose, or between 0% and 12% for sucrose or
fractose, 1 order to create a dose-response curve, Samples containing experimental compound
were prepared both alone and ina 100 ppm sucralose solution or a 6% sucrose or fructose
solution. All samples were made up in low sodiom buffer pH 7.1, In order to aid dispersion,
solutions can be made up in 0.1% cthanol.

The solutions were dispensed in 20 ml volumes into 1 oz, sample cups and served to the
subjects at room temperature.  All samples were presented in randomized counterbalanced order
to reduce response bias. Further, two sessions of testing may be used to check panel precision.

Subjects tasted cach sample mdividually and rate sweetness intensity on the hine scale
prior to tasting the next sample. All samples were expectorated. Subjects may retaste the
samples but can only use the vohume of sample given. Subjects must rinse with water between

samples. Eating an unsalted cracker between samples may be required depending on the samples

The scores for cach sample were averaged across subjects and standard error was
calculated. The dose-response curve was plotted graphicaliy, and this may be used to ensure the
panci is rating accurately; /. e, increasing the concentration of sucralose should correspond to
increased average scores for sweetness. A 2-way ANOVA (factors being samples and panclists)
and multiple comparison tests {(such as Tukey’s Honestly Significant Difference test) can be used
to determine differences among saraples and/or panclists. A 3-way ANOVA, with scssions as
the third factor, can be used to determine if there is any difference in the ratings between
SCSSions.

The results of human taste tests with Compound J§ are found below. Compound J is one
of the examples described above, Table | indicates that 45 uM Compound J in 6% sucrose has

sweetness eguivalent to about 9-10% sucrose,

150
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Table 1. Average Sweetness, n = 28 {14 Panelists x 2 rep). Tukey's Value = 4,986 (o = 8.05),

6% Sucrose 5.6 i1 .2 H]
8% Sucrnse 8.2 i1 4.2 b
H9% Sucrose 9.2 (] 8.2 he
6% Sucrose +45uM Compound §J - 8.4 1.9 1.4 c
10% Sucrose 9.7 1.7 3.3 o
12% Sucrose 0.9 1.5 0.3 d

The results of human taste tests with Compound € are found below. Compound € 1s one of the
5  cxamples described above. Table 1 1 indicates that 25 pM Compound € in 6% sucrose has

sweetness equivalent to about 9-10% sucrose.

Table T 1. Average Sweetness, & = 24 (12 Panelists x 2 rep). Tukey's Value = 0912 (g =

405},

e Sutrese 6.5 1102

3% Sucrose 8.2 g7 b

99 Rucrose B 1884 b

6% Sucrose + 25uM Compound C 9.1 1801082 be
18% Sucrase 9.5 0781 I

10
The results of human taste tests with Compound O1 are found below. Compound (1 is one of
the examples described above. Table 1 2 indicates that 25 yM Compound (1 in 6% sucrose has

sweetness equivalent to about 10% sucrose.

5 Table 2. Average Sweetness, n = 26 (13 Panelists x 2 rep). Tukey's Value =0.733 (@ =
$.05).
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»We Sutrose .3 0.7 8.1

8% Sucrose 8.2 i6B2 b

8% Sucrose 8.6 1182 be
1% Sucrose 3.2 18182 i«

6% Sucrose + 25uM Compound Of 9.2 1182 e

The results of human taste tests with Compound W are found below.

Compound W is one of the

examples described above. Table 1 3 indicates that 25 pM Compound W in 6% sucrose has

sweetness eguivalent to about 0% sucrose.

Table 1T 3, Average Sweetness, n = 28 (14 Panelists x 2 rep). Tukey's Value =0.61% (@ =

0.05).

6% hucrase 8.5 0.1

% Sucrese 8.1 82 b
9% Sucrose 8.5 oMz b
6% Xucrose -+ 258M Compound W 8.2 B9 82 e
8% Sucrone 9.5 a2 e

The results of human taste tests with Compound 13 are found below. Compound I3 is one of the

examples described above, Table 1 4 indicates that 21 pM Compound 13 in

sweetness equivalent to about 10% sucrose.

% sucrose has

Table 1 4. Average Sweetness, n = 28 (14 Panelists x 2 rep). Tukey's Value=0785 (g =

6.05).

5% Sucrose

&1

.4

8.1

8% Sucrase

7.8

8.9

6.2
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3% Kucrose 5.5 18 02w
10% Sucrose 9.9 0.9 iﬁ‘z cd
6% Sucrose + 21aM Compound 13 9.5 1.0 Ea},z o

The results of human taste tests with Compound €1 are found below. Compound C1 1s one of
the examples described above. Table 1 5 indicates that 13 uM Compound €1 in 6% sucrose has
sweetness equuvalent to about 10% sucrose and that 33 uM Compound C1 in 6% snerose has
sweetness equivalent to about 12% sucrose. Table 1 6 indicates that 33 uM Compound C1 in 50
ppm sucralose has sweetness equivalent to about between 100 ppm sucralose and 200ppm

sucralose.

Table 5. Average Sweetness, & = 26 (13 Panelists x 2 rep). Tukey's Value =131 (g =

§.05).

1% Sucrose b4 6.7 sm

8% Sucrase 7.8 1.7 ;&3 b
10% Sucrose 9.6 1.5 §{33 ¢
5% Sucrose + 13 uM Compound C1 9.6 1.7 gsm ¢
12% Sucrose 0.9 14 i&l’b el
%% Sucrose + 33 uM Compeund C1 11.0 1.7 §@,3 d

Table § 6. Average Sweetness, n = 38 {15 Panelists x 2 rep). Tukey's Value = 0911 (u =

0.05).

S npin sueralose 3.5 1.1 ;&2 2
108 ppm sucralose 5.9 1.6 §{33 b
58 ppm sueralose + 33 uM Compound €1 7.5 2.4 g&s‘% €
288 ppm sucralose 8.7 1.8 i&l’b d
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Table 18, Average Sweetness, n = 26 (13 Panelists x 2 rep). Tukey's Value = 0,985 (u =

$.05).
Si? BRI sucralose 3.9 1.6 8.1 %
108 ppm sucralose 5.5 i1 2 b
50 ppm sucralose + 365 aM Compound

6.2 2.0 0.4 b
B4
T0U pom sucralese g1 19 0.4 o
388 ppm sucralose 18.2 1.8 #.4 d




The scores for each sanple were averaged across subjects and standard error
and this
may be uswo20m/es®are the panel is rating accurately;i neceaseeg/osdse2
concentration of sucral ose should correspond to increased average scores
for sweetness. A 2-way ANOVA (factors being sanples and panelists) 75and
mul tiple conparison tests (such as Tukey's Honestly Significant Difference
test) can be used to determ ne differences anong sanpl es and/or panelists.
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At kor

rnking {except water) for

at feast | hour prior to the test, Subjects rinsed with water several times to clean the mouth,

All saraples are prepared with ethanol to ensure dispersion of the compound in solution,

This includes sarmples without compound; all solutions are balanced for 0.1% ethanol.

Samples are also prepared with low sodivrm buffer (pH 7.1) in place of water. Buffer

0 contains 0,952 g of KCL, 5,444 g of NapHPO, and 0.952 g of KH,PO: in 40 L of DIUF water.

Sample vohumes are usually 20 ml

In one paired comparison test, the panelist is presented with two different samples and

asked to identify the sample which is sweeter. The samples within a paired comparison test are

presented i a randomized, counterbalanced order. Panelists have up to a | minute delay

IS between taste tests to clear the mouth of any tastes.

Binomial probability tables are used to determine the probability of the correct mumber of

responses occurring for each test at alpha=0.05

The results of human taste tests with Compound J are found below. Table 2 indicates

that panclists perceived 6% sucrose + 45 uM Compound J as being not significantly different in
P P it g g y

28 sweetness than a solution of 109 sucrose {(p>0.05). Table 3 indicates that 45 pM Compound

alone has little or no sweetness on s owi.

Table 2. Sample selected as sweeter by panelists, n = 42 (14 panelists x 3 rep).

16% Sucrose 17
6% Sucrase + 45aM Compound J 23
Tuotal 42

6% Suerase + 45uM Compound J (p-valuey | 8358

Table 3. Sample selected as sweeter by panelists, n = 48 (16 panelists x 3 rep).

% 1M
sucrose.

694k



0.2 9% Sucrose / 0.9 0.2 he 6Sucrose -145uM Conpound .19.4 1.9 0.4lc
Sucrose 9,7 1.7 0.3 12% Sucrose 10.9 1.5 0.3
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Yo Sucrose 47
ESE +43uM Compound J 1
Total 48
EB 4 d5aM Compound J (p-value) ]

The results of human taste tests with Compound A are found below, Table 2 1 indicates that
panclists pereerved 6% sucrose + 25 uM Compound A as being not significantly different in
sweetness thao a solution of 10% sucrose (p>0.05). Table 3 | indicates that 25 uM Compound

3 A alone has hittle or no sweetness on its own.

Table 2_1. Sample selected as sweeter by panelists, 0=16 (16 panelists x 3 rep).

18% smcrose 28

6% sucrese + 23uM Compound A 28
Tatal 48

16%6 sucrose (p-value) #.312

Table 3_1. Sample selected as sweeter by panelists, =18 (15 panelists x 3 rep).

1% sucrose 44
LEB -+ 2%aM {ompound A i
Taotal 45
1% sucrose {p-valug) <081
10
The results of human taste tests with Compound C1 are found below. Table 2 2 indicates that
panelists perceived 6% sucrose + 33 M Compound €1 as being not significantly different o
sweetness than a solution of 12% sucrose (p>0.05). Table 3 2 indicates that 33 uM Compound
{1 alone has little or no sweetness on #s own.
5
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The results of human taste tests with Conpound C are found bel ow. Conpound
Cis one of the S5exanpl es descri bed above. Table 11 indicates that 25 [iNL
Conpound Woi2n11623@®acr ose has sweet ness equi val ent to abeat/I$2MAMBEOLT OSe.
The results of man taste tests with Conpound 01 are found bel ow. Conpound
01 is one of the exanpl es described above. Table 12 indicates that 25 OA
Conmpound 01 in 6% sucrose has sweet ness equi val ent to about 10% sucrose.
15fable 1 2. Average Sweetness, n - 26 (13 Panelists x 2 rep). Tukey's

Val ue F,@3./83 23PCTALIS2 he results of
human t‘fa‘?‘g%’“‘e tests gaggfé%ﬁsﬁgrge o%gi%gﬁgggﬁgﬁ\%i s one of the
exanpl es descri bed Compound Win 6%
sucrose has sweet ne! )le 1_3. Average

(St@sm?}iapsie%@géi as\WReAQL B¢

nmpound W a

Sweet ness. a = 28 (1Z%Pamebsests x 2 rep). Tukey'l8 Value =/0.619 (ot =
0. 05). The results of human taste tests with Conpound 13 are found

bel ow. Conpound 13
i ndi cates that 21

about 10% sucr ose.
rep). Takey's Valu
2011/ 123693PCT/ US20

% sneoaf+ thenlOexanphesides
| LM Conpound 13 in 6% sucros

ari bed aboye. Table 1 /4
» has sweetmess equivalent to

Teblie 1 4 Average Sweetnessdn = 28 (14 Panelists x 2
e85 ta =-0-05r 162 Wo-
1APo3EYS Peol€hcrose 8.6 | "8

Table 3_2. Sample selected as sweeter by panelists, n = 22 (11 panclists x 2 reps).

§% Sucrose 18
L38 + 33 oM Compound €1 &
Total 22
1% Sucrose selected (p-value} 8,004

5
The results of human taste tests with Compound 3 are found below. Table 2 3 indicates that
panelists perceived 6% sucrose + 25 uM Compound 13 as being not significantly different in
sweetness than a solution of 12% sucrose (p>0.05). Table 3 3 indicates that 25 yM Compound
13 alonc has little or no sweetness on its own,
10

Table 2 3. Sample selected as sweeter by panelists, n =42 (14 panelists x 3 reps}.

£2%% Sucrume is
&% SBusrese + 25 uM Compound 13 24
Total 42
12% Sucrose {(p-value} 0,441

Table 3_3. Sample selected as sweeter by panelists, n = 42 (14 panclists x 3 reps).

L
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1.4 0,2 10% Sucrose 9.0 0.9 0,2 6% Sucrose + 2101 Compound 13 9.5 1.0 0.2
The results of human taste tests -with Conpound O are found bel ow
Conmpound Wb 20s/128@30f t he exanpl es descri bed above. TablreTAB20inMB@saL es t hat

13 p. M Conpound C
sucrose and that 33 p. M Conpound C
to about 12% sucr ose.

i n 6% sucrose has sweet ness equi val ent to about 10%
I n 6% sucrose has 5sweet ness equi val ent
Table 16 indicates that 33 p. M Conpound C in 50 ppm

sucral ose has sweet ness equi val ent to about between 100 ppm sucral ose and

200ppm sucr al ose. .
2 rep). 'inkey's Value 2

Q,I,l e 15 AVel age sweel
PEPE 3 . 100M5). Treat

26 (13 Panelists x
rgﬁent

LSB + 25 uM Componnd 13

a2 Tolal

43

Y Sucrnse selected (pvaluel

<801

The results of human taste tests with Compound B4 are found below. Table 2 4 indicates that

panelists perceived 6% sucrose -

+ 36.5 eM Compound B4 as being not significantly different in

5 sweetness than a solution of 10% sucrose (p>0.05). Table 3 4 indicates that 36.5 uM

Compound B4 alone has little or no sweetness on its own,

Table 2 4. Sample selected as sweeter by panelists, n =26 (13 panelists x 2 reps),

16%% Sucrose

6% Rucrese + 36,5 ud Compound 84

Towl

6% Rucrese + 365 s M Compound B84

{p-vaiue}

ig
i5
26
B8.327

10 Table 3_4. Sample selected as sweeter by panelists, n = 45 (15 panelists x 3 reps).

1% Sucrose 44
LAB + 26,8 M Compound Bd 1
giotal 45
Y Sucrnse selected (pvaluel g.401
All publications and patent applications hercin are incorporated by reference to the same

extent as if each individual publication or patent application was specifically and individually

15 indicated to be incorporated by reference.



8% Sucrose 10% Sucrose 6% Sucrose + 13 uM Conpound C 12% Sucrose 6%
Sucrose + 33 uM Conpound C 03 9.6 1.7 03 10.9 1.4 0.3 ed 11.0 L7
WO 2011/123693 PCT/US2011/030802

The foregoing detailed description has been given for clearness of understanding only
and no unnecessary limitations should be understood therefrom as modifications will be obvious
to those skilled in the art. It is not an admission that any of the imformation provided herein is
prior art or relevant to the presently claimed mventions, or that any publication specifically or

5 wophicitly referenced is prior art.

Embodiments of this invention are described herein, nchiding the best mode known to
the inventors for carrying out the invention. Variations of those preferred embodiments may
become apparent to those of ordinary skill 1o the art upon reading the foregoing description. The
mventors expect skilled artisans to employ such variations as appropriate, and the mventors

[0 intend for the mvention to be practiced otherwise than as specifically described herein,
Accordingly, this invention includes all modifications and equivalents of the subject matter
recited in the claims appended hereto as permitted by applicable law. Moreover, any
combination of the above-described elements in all possible variations thereof ts encompassed by
the invention unless otherwise indicated herein or otherwise clearly contradicted by context.

5
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03 Table 1 6, Average Sweetness, = 30 (15 Panelists x 2 rep). Tukey's
Value 0.911 (o WD 2011/123693PCT/ US2011/ 030802 The results of human
taste teswe wittizz@@3npound B4 are found bel ow. Conpound BéTIUS2anm3ash2t he
exanpl es descri bed above. Table 17 indicates that 36.5 UM Conpound B4 in 6%
sucrose 5has sweetness equival ent to about 10-12% sucrose. Table 18

I ndi cates that 36.5 ! AT Conpound B4 in 50 ppm sucral ose has sweet ness

equi val ent to about 100 ppm. Table 1 7. Average Sweetness, n = 27 (14

Panel i s{s. %t rep & 13 Panelists x 1 rep ). Tukey's Value = 1.138 (a =

0. 05).

1. A compound having structural Foromula (I} or (')
f
B /E\E B._N
gD |
C C
A (0 or A (),

or a tagtomer, salt, and/or solvate, wherein:

Ads -ORY, SNRIC(O)RY, -NHOR', -NR'R, -NRI'COLR?, -NRIC(OINRR?,
NRICSINRR or -NRIC=NHINRR;

B is hydrogen, alicyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroarvl, substituted
heteroaryt, hetercarylalkyl, substituted hetercarylatkyl, -CN, -ORY, -5 OLRY, -NRR?,
SCIOMNRR®, -CORT, -NRICOR, -NRICIOINRRY, -NRICSINRRE, -NRIC(E=NHINRRS,
-SONR'RY, -NRSOR”, -NRISONRR?, -B(ORNWOR”), -PIOYORMNOR’), or -BIOWRNMOR);

C is -OR"-S(ORR’, SOR7, -C(OINR'RE, -CO.R’, -NR'COsR®, -NR'C(OWRR’,
NRTCENHINR'RY, -S0,NRRE, -NRSORY, -NRSO,NRR’, -B(ORYORY),
-P(OYORWORY), -P(OURMOR®, or heteroaryl;

D s an aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, substituted
cycloalkyl, cycloheteroalkyl or substituted cycloheteroalkyl ring wherein the ring s optionally
fused to another aryl, substituted aryl, heteroaryl, substituted heteroaryl, cycloalkyl, substitated
cycloalkyl, cycloheteroalkyl, or substituted cycloheteroalkyl! ring;

a and b are independently 0, 1 or 2; and

RURL R R R RO R, R, and R’ are ndependently hydrogen, alkyl, substituted alkyl,
aryl, substituted arvl, arylalkyl, substituted arviaikyl, acyl, substitoted acyl, heteroalkyl,
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl or substituted
heteroarvialkvl; or alternatively, R' and Rz, R? and R3, RYand R°, R and R®, R and RS, or R
and R®, together with the atoms to which they are bonded, form a cyeloheteroalkyl or substitnted

cycloheteroaltkyl ring.
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6'

.0 Sucrose 6.6 0.2 a Sucrose 10 Sucrose 8 10.3 1.5 0,3 0,1

6'!4) Sucrose + 36A uM COVMOQrilld B4 10.5 A 3 12% Sucrose

WO 2011/123693 PCT/US2011/030802

2. The compound of claimm 1, wherein the Formula (1) is subject to the following provisos:
{a) when D is substitted phenyl; B is hydrogen; C is -CO,R"; R’ is hydrogen or alkyl; A
is -NR'R”; and one of R' and R” is hydrogen; then the other of R' and R is not substituted
arylalkyl; and
{b) when I is phenyl or substituted pheoyl; € is -COaR”; R is alkyl; A is -NR'R%, and R
and R? are both hydrogen; then B is not -COR"; wherein R' is alkyl.
3. The compound of claim I, wheren the Formula (I) does not include the followmmg
compounds:
8-Bromo-4-(4-methoxybenzyamino-S-roethoxyguinoline-3-carboxylic acid ethyl ester;
4-(4-Methoxybenzyhamino-5-methoxyquinoline-3-carboxyhc acid ethyl ester;
4-(4-MethoxybenzyDamino-S-methoxyguinoline-3-carboxylic acid,
4-{4-Methoxybenzyhamino-8-methoxyquinoline-3-carboxylic acid ethyl ester;
4-(4-MethoxybenzyDamino-8-methoxyguinoline-3-carboxylic acid,
4- Amino-3-ethoxycarbonyl-2-ethoxycarbonylmethylguinoline; and

4-Amino-3-cthoxyearbonyl-2-cthoxyearbonylmethy - 5-methoxyquinoline,

4. The compound of claim 1, wherein R’ and R are independently hydrogen, alkyl,
substituted alkvl, aryl, substituted aryl, arylalkyl, acyl, substituted acyl, heteroalkyl, substituted
heteroalioyl, heteroaryl, substituted heteroaryt, heteroaryialioyl or substituted heteroarylalkyl; or
alternatively, R!and RY, R and B, R* and R, R and R®, R and R®, or R® and Rg, together with

the atoms to which they are bonded, form a cycloheteroalkyl or substituted cyclohetercalkyl ring.

5. The compound of claim 1 or 4, wherein
when B is substituted alkyl, then the substituent on the alkyl 1s not -C( OYOR"; where RY
is alkyl

6. The compound of claim 1 or 4, wherein

when B is substituted alkyl, then the substituent on the alkyl is selected from the group
consisting of -R?, halo, -0, =0, -OR", -SR®, -5, =8, -NR°R®, =NR", =N-0OR®, irihalomethyl,
-CFs, ~CN, <OCN, -SCN, -NO, -NO», =N>, -N3, -S(0O):R", -8(OLNR", -S(010", -S(O)0R",
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10.9L2 0,3 W 2011/123693PCT/ US2011/ 030802 EXPERI MENT 3: Sweet |' avor

and Sweet Fl avor Enhancenent Measurenent Usi ng Human Panelists Conducting a
Pai red Cowpaniissedest Test sanpl es contai ni ng experi neRrCaluscamrosasnzis are

presented in pairs to the panelist and they are asked to determ ne which of
the sanple is sweeter. A group of 10-16 or nore 5panelists participated in
each test. Subjects refrained fromeating or drinking (except water) for at
| east 1 hour prior to the test. Subjects rinsed with water several tinmes to

cl ean thedowt usio).0, - sarples arg P{r(%ﬁgf{ﬂ%\f\ﬂ _Hb)%ﬁf}mﬂ?ﬂ(b)}%gt@ﬁgﬂﬂ{ e

A

di spersi on of tﬁh'ehrcborrpound in solution. This includes sanples N0
conpound{S)&l. -COeR DR, o)) 8F.e-BAIQIE € YRR, 1066 a8’ -OSAhpk e 0GR Al so

pr epar ed Wi, - b UR)- et oPHy s Ld o, Plac €.,0f. et ..»Bulf-ef

Docont s e b ob AR ket kN BIOK D CeP Rl AR P B 1 opos 1 1
40 L of NBIUE)uRL eNR SaypReR v ol RIMESIRARE ats vak INROMNRR®, where R® sReloned pai red
conparison test, the paneljist is presented with two different sanples and
asked é@ﬂi@éﬁﬁﬁ?pﬁ?%%ﬂ@é%ﬁ?@tﬁﬁﬁ%ﬁkxsh%‘ %kgﬁ%ydéﬁ¥%ﬁf 68 Wit Riha pai red
conpar ipsRPahEshd REEoRNBIQM &6 RN iandABMRM1Z adirogQuntrer hal ancrd; or der
Panel i sts have up to a 1 m nute del ay 15between taste tests to clear the

mout h GfdepenpopdisR eer alternatively Bhovord Rls mpwdisadichitespiicablibsheamiogaedon ¢

et L 1, B BB . L1 LS TATORl 1, SEREOR, D541 >

Conpoungidicdren t auhdf hebawe oldbben2addndineldtcasodtdat sgpanel it swepesgei ved 6%
sucrose + .45 uNh Compqund J as being not significantly different in
20sweetABLEPEREH: § agg%uti on of 10% sucrose (p>0.05). Table 3 indicates that
45 0/ 1 Conpound J

7. The compound of any one of claims 1 to 6 having a structural Formula (1) or (1D},
f

B N

~ | W\ BN | W

Y
s Y
C A Z C A z”
A (1D or A (i,

or a tautomer, salt, and/or solvate, wherein:

Y forms a single bond with cither W or Z and a double bond with the other of W or 2

Y is -C(R')- or -N-;

Z is -C(R")-, -8-, -N-, -NR -, o1 -0~

R is bydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalloyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, halo, -CN, -ORY, -S{O)R ", -NRRY,
SC(OINRPRY, -CORY, -SONRVR', -NRPSO:R'®, -P(OYORHOR") or -P(OHRHOR');

R is hydrogen, alkyl, substituted alkyl, aryl, substitoted aryl, arylalkyl, substitated
arylalloyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylaikyl, sobstituted heteroarylalkyl, halo, -CN, -OR", -S(OR", -OC(ORY,
NRTRE LCONRYRE LCORY SSONRTRY NRTSOR, -PIONORTOR™ or
-POYRHOR™),



alone has little or no sweetness on its own. Table 1 Sanple sel ected as
sweeter by panelists, n = 42 (14 panelists x 3 rep). Table 3. Sanple

sel ect ed WO 21%B@B8 by panelists, n = 48 (16 panelists PC3/useq/o3osthe
results of human taste tests with Conpound A are found below. Table 2_1

I ndi cates that panelists perceived 6% sucrose + 25 uM Conpound A as being
not significantly different in sweetness than a solution of 10% sucrose
(p>0.05). Table 31 indicates that 25 uNl Conpound 5A alone has little or no

sweet ness OR M { §y@When, JADI GdadiesSAR! £58l8GHLRd 23 SYBRLELRYinRanel i sts,
n=16 (16 panells%s X 3 rep). Total "10% sucrose 6% sucrose +. , 50M
Conp: ma/Aky Tetvhlsubsti@itdd @v6 beremabkyl, lsibstiglte)et@odid, hetTFapivk s@hstitutSanpl e
sel ect %gtelai)%rﬁ,v}lee é[rgz{wlgﬂﬁy ,?s‘u %ltl%u%dshctﬂga]i?idgl(l? hg%pf&&ﬁ_égxq, ?S(b,?%)m,

SOCORY, -NRPRY -CIONRPRY, -C(O)RY, -CORY, -SO,NRRY, -NRYSO.R™,

-PAOHORPWOR™) or -PIONROR™); or alternatively R and R, or R and RY together

with the atoms to which they are attached, forra a cyeloalkyl, substituted cycloalkyl,

cycloheteroalky! or substituted cycloheteroalkyl ring;

¢, d and ¢ are independently 0, 1, or 2;

R and R are independently hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalloyl, substitated arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl,
heteroaryl, substituted heteroaryl, heteroarylalkyl or substituted heteroarylalkyl; and

RP R RY RY RY, and R™ are independently hydrogen, alkyl, substituted alkyl, aryl,
substituted ary, arvialkyl, substituted arylalkyl, acyl, substituted acvl, heteroalovl, substituted
heteroalkyl, heteroarvl, substituted beteroaryt, heteroarvialioyt or substituted heteroarylalkyi; or
alternatively R and R, R and R', or R™ and R™, together with the atoms to which they are
attached, form a cycloheteroalkyl or substituted cycloheteroalkyl ring; and

with the following provisos:

(a) when W is -O- or -S- or -NR'-, then Z is ~C(R )~ or -N-;

(1) when 7 is ~O- or -8- or -NR'™-, then W is —C(Rm}- or -N-: and

(c) when W is —C(R]O)- or -N-, then 7 cannot be ———C(R”}- or =N-,

8. The compound of claim 7 having a structural Formula (Ha) or (127},

@)
B N W T
- \ B.__N

Il Yy “ A\

/ Y
Y >z N~
A {ifa} or A (Ia’),

or a tautomer, salt, and/or solvate, wherein,
W is -COR'%)-, or -N-;

Y is -C(R')- or -N-; and

7 is -S-, -N{R'H-, or -O-.
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Sai npl e' Total sucrosed4 LSI1 + 25uM Conmpound A Total 1 1/0 sucrose

(p.-value) The results of human taste tests with Conpound C are found

bel ow . TaibI2e1121226983ndi cat es that panelists perceived 6%Psuarsesia/ 030888 - ulVl

Compound Cl as being not significantly different in sweetness than a

solution of 12% sucrose (p>0.05). Table 3 2 indicates that 33 [tM Conpound

Cl alone has little or no sweetness on its owmn. WD 2011/123693

PCT/ US2011/ 030802 Table 22. Sanple selected as sweeter by panelists, n

-30(15 panehh@t&@%a%@@ﬁhvhg‘/«h Q%ﬁﬁ%&%ﬁc@muﬁ @a%zoe@s j+ 33 01 Conpound Ci

Total30 11% Sucrose (p-value)0.585 Tabl e l'e selected as sweeter by

panelists, n = 22 (11 panelists x 2 reps) The esults of human taste tests

wi th Conpound 13 arg_f onqnd RY|OM/ Tabl e 23 |nd|cates that panelists

per cei ved 6% sucrose 2 \Conpound 13 asBhel mot significantly

different in sweetnessthan # Ysol ution of 12%su rqﬁe (p>0.05). Table 33

i ndicates that 25 p Cb ourd 13 al one has ki e~of no sweetness on its

own. Table 23. Sanple sglected ﬁ)smeeégr by pqpelistig%ﬂ -42 (14 panelists
T

X 3 reps). 12% Sucrosel8 6% Sucrose + 01 Conpound otal 42
or a tautomer, salt, and/or solvate, wherein,
W is -S, “N{R')-, o1 -O~;
Y is ~C(R™)- or -N-; and
Z is -C(RP)-, or -N-,
10. The compound of ¢lairn 1 having a stractural Formuda (I11) or (J11),
O
BN IH\\I B /TN |H‘\I
c X K/,J C/vg/\[ e J
A (HI) or A (1,

or a tautomer, salt, and/or solvate, wherein:

H is -C(R™)- or -N-;

Lis -C( Rn) o1 -IN-;

T is ~CR™)- or -N-;

K is -CR™- or -N-;

R* is hydrogen, alleyl, substituted alkyl, halo, -CN, -OR*;

R™ is hydrogen, alkyl, substituted alkyl, halo, ~CN, -OR”";

R* is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylatkyl, substituted
arylalkyl, acyl, substitnted acyl, halo, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, hetercarylalkyl, substituted heteroarylatkyl ,-CN, -ORY »S(ﬂ)fRzg ~0(‘(0}R29,
NRZRY CCIOINRTRY, -CORY, -SONRPRY, NRPSO.RY, -BORPHOR™),
PLONOR™WOR™) or -PIOWRZWOR™);

R** is hydrogen, atkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
aryvlalkyl, acyl, substituted acyl, halo, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted

heteroaryl, heteroarylalkyl, substituted heteroaryialkyi, -CN, -OR*, —S(O)gR‘“, —(}C(O)R“,
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11% Sucr ose (p-val ue)0. 441 Tabl e 3_3. Sanple selected as sweeter by
panelists, = 42 Sanples 4 panelists x 3 reps). The results of human
taste teswe wittiz3d@3npound B4 are found bel ow. Tabl e 24 ipadiusatiem3dshat
panel i sts perceived 6% sucrose + 36.5 -ulVl Conpound B4 as bei ng not
significantly different in 5sweetness than a solution of 10% sucrose
(p>0.05). Table 34 indicates that 36.5 t-N4 Conpound 134 alone has little
or no sweetness on its own. 10Table 3 4. Sanple selected as sweeter by

panel | sgﬁgiaﬁv }1@1\@1@ Pangh)rst sces. 3! 1-EARIR R V1 %SUEH 85€ ALK SRoR 1 §8. 5 UM
rrpour-]P(O)( OR" )?OR N or -POWRYOR’Y); or alternatively R and R™, taken together with the

atoms to which they arc attached, form a cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, or
substituted cyclohetercalkyl ring;

fand g are independently 0, 1 or 2; and

R”, R® R, R R, R RY, and R are independently hydrogen, alkyl, substituted
alkyl, arvl, substituted aryl, arylalkyl, substituted arvlalloyl, acyl, substituted acyl, heteroalkyl,
substituted heteroalkyl, hetemami substituted heteroaryl, heteroarylalkyl, or substitated
heteroarvlalkyl; or aliervatively R* and ™, RY and R™, % and RY, or RY and R, together
with the atoms to which they are attached, forma a cyclobeteroalkyl or substituted
cycloheteroalkyl ring;

with the proviso that at most, two of H, [, J and K are -N-.

11 The compound of claim 10, wherein one or two of H, [, J and K are -N-.
12, The compound of claim 10 having a structural Formuala (Ia) or (IHa’),
R21 0
B.__N R bR
’d B N RZZ
r’d
™
C R23 X R23
A R# (Lila) or AR® (1)

or a tautomer, salt, and/or solvate thereof,

13, The compound of claim 12, wherein two or three of R, R?, B™, and R* are hydrogen,
3 9 > o

4. The compound of claim 12, wherein

R is hydrogen;
R* is hydrogen, alkyl, substituted alkyl, halo, -CN, or -OR™";

R” is hydrogen, alkyl, substituted alkyl, -CN, ~OR“‘, “S(O)fR ’, -0 OF)R”? ~NR29R30,
SC(OINRVRY, -C(OR”, -COR”, -SONRTRY, or -NR7SO,R™,

R is hydrogen, alkyl, substituted alkyl, -CN, -OR™, SQU}QR“ SOCIOR™, -NRIRT,
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1 5 V% Sucrose selected (p-value) 0,001 Al'l publications and
patent applications herein are incorporated by reference to the sane extent
as if eacwWoindinB@aal publication or patent applicati onraagsspensdsozal |y
and individually 15indicated to be incorporated by reference. WO

2011/ 123693PCT/ US2011/ 030802 The foregoing detail ed description has
been given for clearness of understanding only and no unnecessary
limtations should be understood therefromas nodifications will be obvious

to those ki lied Lnfifie antr!| 5ol aRNRL:. Badm o800, Lhahy Ay 10F DR

|nfornat|on provi de éreinis prior art or relevant to the presently
cl ai medkenva@athiconsh teraterhato vainyh apkicognéhn, fspreichtleakylysubstiBicdpl i citly
ref erenced nvention are descri bed

her ei n, ‘ﬁn%kﬂd%*(g?ﬁ §%§ﬁn qﬁhgﬁihﬁ%%%m*¥ﬁﬁgi“W%ﬁ?%rs for carrying out the
i nvention. ¥ar Réﬁ, ROh& 'ofind hGse: pief-eddngd heabodi, aBnt, SulmEthedoErgppar ent to
t hose of ordi ary S t he ar on re d|n t he foregoi ng descrlptlon
The i nokhtbHe! ex pé‘ér“i@l& Hli?ﬁﬂ%ﬁi evbdinl . o 1oyF ds%ﬁé%g%}arﬂ G st

appr ophiREiky ARty MRanhen scit QL %Qnﬁﬂmi}\bﬁ of WSRkcame &Qmp@d m za&t i ced

ot herwi se than as speQJchaIIy dg§cr| bed hg[eln Accordlna z

i nvent istemitehudesnaRl . RodinfiFcafy ol Rindrdquinvial erfpsetaf vt @&%F@é% mat t er
recited, el I. le | aw.

NbT eover}n&) ?Ehv (m, ﬁ@‘& Ia(glﬁ}?%?u H%}Q? ](g @E%ﬁggﬁ%&ﬁ%}i QQEOQQQQ%Q&U r%ﬂ*b possi bl e
vari ations thereof i s enconpassed by the |nvent|on unless othermnse

i ndi cat in or er wi | ear ent ra ed context. 15 WO
2011/ 12‘3693%&1’7’?@?@f /“gg‘ﬁé‘@ﬁv@e&ﬁf‘% LR REALPR G M SN

e 2 22
16. The compound of ¢laim 14, wherein R™ and R are all hydrogen.

— . . . 23 24 . .
7. The compound of claim 16, wherein R and R™, taken together with the atom to which

they are attached, form a cycloalkyl, substituted cycloalkyl, cyvcloheteroalkyl, or substituted

cyeloheteroaloyl ring,

8. The compound of claim 17, wherein R™ and R™, taken together with the atom to which
they are attached, form a substituted cveicheteroalkyt ring containing one or more substituents
selected from the group consisting of -R”, halo, -0, =0, -OR®, -SR", .87, =§, -NRR, =NR”,
=N-OR”, trihalomethyl, -CFs, -CN, -OCN, -SCN, -NO, -NO,, =N, -N3, -S(O)LR?, -S(0LNR”,
S{OR0, -S(0ROR", -OS(ORR", -O8(0R0, ~-OS(OROR", -F(OKO ), -POYORNO,
POYORPHORY, -C(OIRY, -CLOYOR®, -C(SIRY, -CNROIRY, -C(OY0, -C(SYOR", -C{OINRRE,
SCONRMINRORS, -OC(OR, -OCISIR®, -OC(0)Y0, -OC{OIOR®, -OC(SH0R", -NR"CIOR",
NRPC(SIR®, -NROC(OYD, -NRC{OYORP, -NRC(S)OR®, -NRPC{OINRR?, -NR C(NR"R" and
NRPCNRPINRR®, where R" is selected from the group consisting of alkyl, cycloalkyl,
heteroalkyl, eycloheteroalkyl, aryl, arylaikyl, heteroaryl and heteroaryialkyl; each R” is
independently hydrogen or R, and each R° is independently R” or alternatively, the two R may
be taken together with the nitrogen atom to which they are bonded form a 4-, 5-, 6~ o1
7-membered cyclobeteroalkyl which may optionally mclude from 1 to 4 of the same or different

additional heteroatoms selected from the group counsisting of O, N and S; or alternatively, two of
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1. A compound having structural Forrmula (I) or (F): A(A(r), or a tautomer,
salt, and/or solvate, wherein: Ais -0ORlL, -NRIC(0)R2, -NHORL, -NWRZ,
- NRI CO2RAVO-2hRIICEO3 NR2R3, - N- RLC(S) NR2R3or NR  ((:::: N PCYXNR2K3/030802 Bis
hydr ogen, al kyl, substituted allyt, ar-yl, substituted aryl, arylal kyl,
substituted arylal kyl, au', substituted acyl, heteroal kyl, substituted

het eroal kyl, heteroaryl, substituted heteroaryl, hetcroarylal kyl,
substituted heteroar-ylalkyl, -CN, -0OR4, -S(0),R4, -NRAR5, -C(0)NR4R5,

- CO2RA 1, - NBAGL R L8 1NRS 1%)&1 Ting NB%%};(,g)xgiﬁﬁgﬁ atozil\l%l%nclykgm& Q@n&h .
S2NRAR5, - NRASO2W - NRASO2N 4) (OR5), - R4) (OR5), or Cis
- OR7, - $¢0) 4 o3RI SO3RTstitut @] @)imﬂ%,@ﬁehmmﬁ&@ zmmsmmm @Q@?mﬂgkﬂ ring.

NR7C( =NE) NR8R9, - SO2NR7Rs, -NR7S02R8, -N 7S02NR8R9, -B(OR7)(O0R8),

-P(0) (OR7) (010, -1P(0)(R7)(0OR8), or heteroaryl; Dis an aryl,

subst i tiat ed Tas yémpahﬁiHQEQ@’c}ﬂc,otﬁlﬁhﬁi i tmt&@hhﬁﬁ@r oaryl, cycl oal kyl,
substituted cyc oal K ¢l ohet er oal | or1 stitu cyc] ohet er oal kyl
ring wherei i é hé q@%pt Nt MN?‘ ea‘Pt & é%of%grégﬁ§ substituted
alyl, hekaroasid® mam{sg;‘wﬁ\q{ heteroaryl, cycloal kyl, subst i t ut ed
cycloalkyl cycloheteroalkyl or substltuted cycloheteroalkyl ring; a and b
are |ndependently O, 1 or 2, and 234's'8 R, R, RRR R, R8, and R9 are
i ndependent | t yl, aryl, substi t ut ed aryl,
aryl al kgl ;ré gg%ggggfa& JI’% “1( M&S lﬁ\ wgg‘b%ﬁ(t ut ed acyl het er oal kyl ,
substi t ut ed fhet%m kDR h@(@mr@l CO@EbS‘NRtEﬂ)M ha’ é‘(@ﬁ“ﬁEﬁR

o, “roz R G AR TR E R o R R e SR B W T ogecnir wi th

t he at ogmgq(yﬁr,’ch@}(@w;aj);e@,b\qng?@ i@ a cycl oheteroal kyl or substituted
cycl ohet eroal kyl ring WO 2011/ 3693PCT/ US2011/ 030802

21. The compound of any one of claims 1 to 20, wherein
B s hydrogen, alkyl, substitoted alkyl, aryl, substituted aryl, arylalkyl, sobstituted
arylalkyl, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted

heteroaryl, heteroaryvlalkovl, or substitiited heteroarylalkyl.

22 The compound of claim 12 having a structural Formuala (IHb) or (1L},
0
B._N 1
B N
\ ‘e
A O A O
L1_L2_R33 (IIH?} or \L1_L2_R33 (Illbs\),

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

L' is alkylene or substituted alkylene

LY is -NR™-, -O-, 8-, fNR%f(U}— -C{O¥NR™-, -O-C{O)-, -C{O)-0O-, NR*-C(0)-0-,
-O-C{OWNR - - NR*L-C(O)NR -, -0-C(0)-0-,—heterocyelylene—C(O)-, or —(substituted
heterocyelviene }-C(O)-;

R¥ is alkyl, substituted alkyl, carbocyclyl, substituted carbooyelyl; aryl, substituted arvl,
arylalkyl, substituted arvlalkyl, heterocyelyl, substituted heterocycelyl, heteroalkyl, substituted

heteroalkyl, heteroaryl, substituted heteroaryl, heteroarvialkyl, or substituted heteroarylalkyl; and



2. The conmpound of claiml. wherein the Fornula (1) is subject to the
fol |l ow ng provi sos: (a) when D is substituted phenyl; B is hydrogen
C is -COARD20RM28®3hydrogen or alkyl; Ais -NR R2; andpomassedii@sosand R2 is
hydrogen; then the other of R and R2 is not substituted arylal kyl; and

(b) when D is phenyl or substituted phenyl; Cis -CO/R7; R 7 is alkyl; Ais
-NR1R2; and R and R2 are both hydrogen; then B is not -CO2R4; wherein R 4
is alkyl. 3.The conpound of claim1l1l, wherein the Formula (I) does not

i ncl ude t hepfol;quf ng ;Co Riéﬂﬁfhvdmgu ali\yi suobtlwtcd alkyl garomydﬂ substituted
8- Br ono- 4- (4- nethoxybenzy ) am no-5 fret h oxyqui nol i ne-3-carboxylic acid ethyl

est er; carbpdechdt ol yhenzydaryli nplByhetirorygldmislkyh écBrawat iposyisticielci d et hyl
ester nzy).am nor.5- methoxyaqui nt r.boxyli.c acid;
4-(4-1%&%&%%%%& P AR RO A LB L BRI o "e iyt ester
4-(4-NE&@Q%MD@E?W&ﬁm%QDﬁﬁdHﬁt@@%&@gﬂnolIne 3-carboxylic acid;

4- Am no- 3- et hoxycar bonyl- 2- et hoxycar bonyl net hyl qui nol i ne; and

4- Amo- 3- et hoxycar bony1- 2- et hoxycar bonyl met hy1l. - 5- net hoxyqui 4. The conpound
of claizm 1, TebesebfolRbeanth R hanig; 4 tdeasndenthy (hydregen.aialkylma),
substltuted al kyl’, ar-yl, substituted aryl, arylaikyl, acyl, substituted
acyl, heteroal kyl, substltuted heteroalkyl heﬂ%roaryl, substltuted
heteroaryl, heteroarﬁIA substit ut ed heter aryl al kyl ; or
alternatively, Rl and R 5~ Reand R6, R7 and R 8, or

| e and R9, together wANR =&fons to which thrx\ oonded forma

cycl ohet er oal kyl or ubstituted cycloheteroaKky 1. 5. The conpound of
claiml or 4, wherein A &3 i S substitutesd amk%h t hen t he
substituent on the aikyl is not™ C{BfORer where Rb is Tk 6. The conpound
of claim1 or 4, wherein when B is substityed alkyl "then the
substituent on the al is selected fromthe graup consisting of -Ra,

hal o, -0-, =0,-S= =NR, =N-ORb, trihglongthyl, -CF3, -CN, -OCN,

-SCN, -NO, - N2, S(0p2R0b, - S(0) 2NRD, -, -S(0)20Rb, WO
2011/ 123693PCT/ Ug: 00S(0) 2Rb, - 0S( 0) 0)LE*Rb, - P(0) (0-)2,
-P(0) (ORb) (0-), -P(O)(00(0Rb), -C(0)1e, -C(S) Ry, C(NRb , -C(0)0-,

-(S)Ole, -C(0)NRIt, A C(NRb) NReRe, (HBE( 0PRD, - 0C(AS)RD ,  0C(:.0) 0- ,
-0C(0 ST NN LV(S)Rb, -NRbC(0)0-, - NRbC(0) ORb,
- NcR:(bC% F&%ﬁﬁ %Qa%(%’ﬂdl\?ﬁ @%%ﬁm@ﬁb(aﬁd " NRbCY( cN:(Rbg NR R \Mcw:far)e Ra is

sel ect ed frﬁﬂﬁ$bﬁygnmmpamﬂhﬂkﬁlmﬁgmpéxah&thkﬁyﬁﬁmahkylmwhemsnaakkyw

cycl ohet er.o¢ .. aryl, arylal kyl, heteroar and eroaryl al ky| Veach Rb
2 nadpaHBant G Sro b S bR S e TR Sl

al t er nabieMaliyi, R AWM HRY hBerdhak! Qﬁtfﬁ”&gﬂﬁﬂﬂ?l’ oMb diRe HRictdaP@aRyIat om t o
whi ch they are bonded forma 4-, 5-, 7- renber ed cycl ohet'er oal kyl

whi ch nmay optionally include froml to 4 of the sane or different

addi ti gpal 2ﬁ£§&8&£ﬁg%f§ﬁ §e%ggﬂj&§n1the group consisting of 0, N and S

The conpoun any one o al s to 6 having a structural Fornula (11)
or -Fr), 0 B'Nswk@Zsubstituted alkyl, carbocyelyl, substituted carbocyelyl; heterocyelyl,

substituted heterocyelyl, heteroalkyl, or substituted heteroatkyl

25. The compound of claim 22 or 23, wherein
A s -OR', NRIC(OR?, -NHOR', -NR'R?, -NR'CO,R®, -NR'C(OINR'R,
NR'CSNRR’, or -NR'C(=NHINR’R’.

26. The compound of any one of claims 22, 23, and 25, wherem

Cis -S(OWR’, 30:R",-CLOINR'R®, -COR’, -NR'CO,RY, -NR'C(OINRR’,
NRICISINRIR®, -NRICENHINR'R, -SO.NR'RE, -NRTSOLRY, -NRTSO,NRR®,
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A(ll)orA(IF), or a tautoner, salt, and/or solvate, wherein: Y forns a
single bond with either Wor Z and a double bond with the other of Wor Z
Wis -C(ewo,20115123693N-, -N(RII)-, or -0-; Y is -C(R 2)- ®CTAN2011/430882
-C(R13)-, -S, -N, -N(R14)-, or -0-; Rl is hydrogen, alkyl,
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, acyl, substituted acyl, heteroal kyl, substituted heteroal kyl,
het eroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroagxﬁ@h & .p R4 RE&r SCRR .NRI'R16, -C(0)NRL5R16

- CO2R15, - SO(i;MNlR 15 (@)?O R@%&? @f P(0) ( R15)(0R16) or RI2is
hydr ogen, al kyl, substltuted aIkyI aryl, substltuted aryl, arylal kyl,
substi t.ut ed. | acy ubstitut, teroalkyl substituted
het er otéZkal 1?}1}&11“0%%10 [ 306 “(1% Fau%bed” K ter’o%a{f%lf2 & Er oar yi al kyl
subst i t ut ed Bhetefogsny bi&blkyﬁbbnﬁﬁidcaﬂiﬁ GNL, sd%’ﬁﬁtmd‘aﬁ(l%)iﬁﬁﬂi sr11&€(1ﬁ)de7
-NRI 7R18, 7 R17 S2NR 1 . R175; 02R18,
- P( 0) ( @\f\yia%\}( Omgl)su%\'ﬁ‘umq_( F@C?ﬁf}})d l(ghﬂg}?bmm@d hf. &,ma}i@lgha,i%mwyb S »;é;Hm,dm kyl
substi thk‘&ﬁﬂrﬁ'ﬂ%)’droar Y1, of WPstihtdtiedrarnhiyaryl al kyl, substitut ed.
arylal kyl, ",icy', substituted ', ley', heteroalkyl, substltuted
heteroalkyl het er oaryl , substltuted heteroaryl heteroarylalkyl,
substi t,ut ed+he . nqh C-N-S(0)" 1 , -0C(0)R19, -NRI9R20,

- C(0) NR?QRZEQ Eg“ﬁf’%é? 1l% ig)‘d%l\lRszo ~NR19S02 - P(0) (0R19) ((R2) or
-P(O)(R19)(&HR)ORbFBHKﬂ@[@abmvﬁfy and R12 or R12 and R13, together wth

the atons t h the attac form oal kyl , substituted
cycl oal kyl y@}gﬁﬁf%ﬁgéfﬁﬁ?“wﬁ’é@%gr?iu@”ﬁg§9%F ﬁ%heroalkyl ring; c, d and

e are | ndependemglw OORRF 20,87, SO NHRRF, _ﬁ@dRR@zﬁRf@r@(mmgapﬁ@ﬁ%n&ﬂ y
hydr ogen, alkyl substltuted aIkyI aryI 'substi't ut ed aryl, arylal kyl,

substltﬂ@ﬁ ﬁﬁiﬁﬁkyl acyl , substltuted acyl het er oal kyl , substltuted

het er oal kyl i t.uted heteroaryl heteroarylalkyl or
substituted hettggyo% ‘Fa’f‘?ﬁfmg e R15, RQ RI7 8, R19, and R20 are

|ndependentmyhhyﬁtOQéhh hR%Wthsubgﬂfbﬁ ed(bﬂkyL»Caﬁyﬂ ba&s@ ylebed aryl,

aryIaI subs cyI substituted acyl, heteroal kyl,
substi t béd”%éﬁ% é ‘ﬁgF%“ﬁéf@?%LF " substituted heteroaryl,

het er oar yl alRRYik 2%, sithstdidutied @a&@m ﬁzr }z‘ihﬁhik%ld,mﬁfmﬁhﬂeéﬂf@&%h%ﬁhb{e(ﬁiivi and
RIO R and RIS, or R19 and R2, to er with the atonms to which they are

at t ach@@lalkgr ybatitelpe perekdy ieﬁésrrkwd r‘*%ﬂﬁ%iféii beitway SyichOHerEY iRy ng; and
it ?;( t *%g a&ﬁlﬂx@%ﬁ%d&g Mg bk oMR Kk gy, O Srinu Rl g M e Qg? Zis
-N-; and (cﬁ‘wh@d%V%msn@qﬁxdﬂmvhxmﬁﬂ$¢a&YMQmmzﬂaan@@%ybe ---C(R ) Nn
8.The conpound of claim?7 having a structural Formula (Ha) or (Fb')
29. The compound of claim 23, wherein
Ais -OR', -NHOR', or -NR'R%;
B is hydrogen, alkyl, substituted alkyl, arvl, or substituted arvl;
C is -SO3R-C{OINRRE, -CO.R’, -SONRRY, -B(OR'WORY), -P(O)ORWOR®, or
-POYRTHORY;
R is alkyl, substituted alkyl, carboeyelyl, substituted carbooyelyl; heterocyelyl,

substituted heterocyelyl, heteroalkyl, or substituted heteroatkyl

30.  The compound of claim 1, which is selected from the group consisting of
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Wis -C(R1())-, or -N; Yis -C(R12)- or -N-; and Zis -S, -N(R 4)-, or
-0, WO 2011/ 123693PCT/ US2011/ 030802 9. The conpound of claim7 having a
st ruct ur avoRormmB@3(1ib) or (JIb'), 0 BY CZ A(Ji b)or orca/usautiosesn? salt,
and/ or solvate, wherein, Wis -S, -N(R11)-, or -0-; Yis -C(R12)- or -N;
and Zis -C(R 13)-, or -N-, 10, The conpound of claiml having a structural
Formula (ill) or (II1"), O B Il

HOQCLD @ HOQCLD

Et N

2

| N F
X |
HOZC: \( ;
H =
NH, O\><WN\/\ HOZC@ HOZCL'\P/
2
@ IS S §e
| P
HO,C | HOZCmOMe HO,C

NH, Me
/N | | N\ Me N\
HOSLA N o HOLC™ N o Cm
2
O NH, ) , NH; ) NH; OMe

Me N

N
| = HO,C N
~ L
HOZC HO2C HOZC
NH2 O , NH2 , NH2 ;

5

CO ", *
=

HO,C A~

? HOQC% HO,C

| N
Z
NH, O
2 \O , NH, , NH,
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J J Aor), or a tautoner, salt, andlor solvate, wherein: His -C(Rl)-

-N-; I is -C(R22) or - Jis -C(R23)- or -N; Kis -C(R24)- or -N-; R21 is
hydr ogen,wal2kul123@®abst i t ut ed al kyl, hal o, -CN, -0R25; RPETIUGS200y@BaSQEN,
al kyl, substituted al kyl, halo, -CN, -O R27: R23 i s hydrogen, alkyl,

substituted al kyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, acyl, substituted acyl, halo, heteroal kyl, substituted
het er oal kyl , heteroaryl, substituted heteroaryl, heteroarylal kyl,
substltuted heteroarylalkyIMQR2® 0)fR29, - 0;&&9 - NR29RA

c(0) NR2Y - SO7TNROE @
-P((X)(0R29 0 0,ctR
aryl, sﬂﬂlé}tltute aryI aryI aIk y

2 hydroge S’
é)zaryl

bstituted al kyl,

ubstl tute c substituted
acyl, halo, substi tut2e roal kyl, het erodr Yil tituted
het er oaryl , het er oaryl aI kyl, substit het eroaryl al kyl, -%N, gR31,
-0C(0)R31, -- NR31R32 -C( 0) NR3 3 -(( 0) R31, -CO2R31, - SO2NR3 3", -NR31S02
32, -B(OR31) (03 Q) (OR31) (OR32) or -1) @) (JRB1ILOR32); or al ternati vel y
R23 and R24, takep ther with the atons to [ hey are attached, form
a cycl oal kyl ysgb ed cye oaI kyI cycl | \eOTp SUbsti t ut ed
cycl ohet eroal kyl rigpng;of &nhd bndepen éntl ,Ol r and R25, R26,
R27, R R30, R31, an am endent |y hydrogen™~arkyn bstituted
al kyl, aryl, substituted aryl, | al kyl, substituted ar'S}I al , acyl,

substituted acyl, heteroal kyl, substituted heteroal kyl, heteroaryl,
substituted hetl\maro aN I heteroaryl al kyl ype0r ppubsti tut ed het er oar yl aI kyl; or
alternatively R 2§ aq and R 28, R29 anﬁ?ﬂ@f} R31 and R32, toget her

HO,C Me O HO,C Me O

NH, O\)\ )‘\G NH, O N OH
H

Me N Me N Me N
\\l O ]
HO,C
? H HOLCT HO.CT Y o
NH, © N 2 _
\O NH, O NH, O N
O ’ ’ H

Me /Nl Me /N Me N

j;\j:;]
HOC HOZCLp HOij%D N OH
NH: O\O NHz O\/\/o\© NH, O

Me N
L)

Me N

HO,C N \>< 0] - 0]

NH, O N O\/\OH HO,C ™ HN)Y HO.C

H 2
NH, O
OMe ‘
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with the atons to which they are attached, forma cycl oheteroal kyl or
substituted cycl oheteroal kyl ring; with the proviso that at nost, two of H,
I, 1 and Woana/12Bé93 1 1. The conpound of claim 10, whereiPaTamseo1an3dsen of H,
1, .1 and K are -N.-. 12. The conmpound of claim 10 having a structural
Formula (Ma) or (ifia'), R21 R22 R22 R23 AR2(ffla)or or a tautomner,
salt,and/ or solvate thereof. 13. The conpound of claim 12, wherein two or
three of R21,23, and R24 are hydrogen. 14. The conpound of claim 12,

wher ei n R2lied sNhydyogen; R22 is hydrogen, al kyl, substituted al kyl, hal o,

-ON, or -OR ydrogen, al kyl, bs ituted al kyl %I - 0R29,

-S(0)t R2@q 9,30 -C(0)NR 29R3 29 R29R3(), or
- NR29S02R3(); R2 4 s hydrogen, al k}él 0R3y,
-S(0)gR31, -0 0 RBY T2 W 2011/ 1 96%3P o 2,
-C(0)R31, -CCRR31 - R or -NR318W .~or, al t er natixe and
R24, taken together vmthNth atons to which they are attached, f a
cycl oal kyl, substituted cycIoaIkyI cycl ohet eroal kyl, or substituted

cycl ohet eroaAe Rg; and R27 R29" 31, and R32 are independently

hydr ogen, al kyl[, $ Stituted al kyl, aryl pesulgtituted aryl, arylalkyl,
substi t ut : ad,psubstituted acylT” hoal kyl, substituted
het er oal kyl ,” hetgr oary s bstit yed her'_}de& N

@ 2
2 w}< eteroaryl yl, or
substituted heter dar ytal Ny @ i, o

OH ,
Me N
i Me _N
HO,C
NH, O HO,C HOC
H NH NH
\OWN\( 2 \>§( \O 2 % \O
0
Me N
= Me /N
HO,C
H
e )%N - NH, \><r( %
O 3
Me N Me /N|
HO,C HO,C™ Y
NH, %( NH, o%(
0O
Me N
Me /N Me N
HO,C



alternativel yR25 and R29 R27 and R29 R29 and - K30, or R31 and R32,
together with the atons to 6s which they are attached, forma

cycl ohet ewoabkiyl23@Bs substituted cycl oheteroal kyl ring. PpLB/USTh@/0s@opound of
claim14, wherein R2-, R22, 2324 , and R are all hydrogen. 16. The conpound
claim 14, wherein R21 andare all iydr gen. 17. The conpound of claim 16,
wherein R23 and R24, taken together with the atomto which they are
attached, forma cycl oal kyl, substituted cycloal kyl, c: cioheteroal kyl, or

substituted gxcl ;het 3L oal kyI ring. 18. The corrpound of claim 17, wherein
R23 and R24, ‘ et her with the atom . hey are attached form
a substi tutieg Y eroal Kyl ring containi g Dr nore substituents

sel ected fromthe ru\%éonlstln RIG:C oY,
=NE %’\?" - Cf 3, - OOM, s&z

-NRcRe, =NW, > rivhalhy N , Z2zZN2, | N3,
_S(0)2R6, -S(0)2NRL), S(b)20 S(0)201e -0S(0) 2R6, HOS( :
-08(0)20R6 -P(0) (0-)2, -P(0)(0R6)(0-), -1)(0)(ORb)(OR6), ~EFO)Rb,

C(O)ORb S) Rh, C(NR6)Rb -C(0)0-, -C(S)OR6" -C(0)NRcRc, C(NRb) NRcRe,
_00( 0) Rhe , -00(0)0 w -0C( S) OR6" Me R6, - NRbC(S) Rb,
- NRb( G 0) 0 - NRbC( 0) NRel t " NRb) Rb and
NRNRh) N%?éf?c, T \wh s seIH8 he gr oup?: T Y | ng of/ af kyl,
cycl oal kyl, héete aN ycl ohet \ITK%N aryl al ¥l ¢ r | and
het er oar yl aI kyl; ea h i's i ndependent r'y ogen or Ra; andhea Rc is
i ndependent |y Rb or alternatively, the two -W may be taken together Wwth
t he nitrogeiMet oN ich they are bondeéd ferma 4-, 5-, 6- or 7-nenbered
cycl ohet er oal ky| may optionally incl ufe 1 to 4 of the sane or

di fferent adgi't tpha teroat ons sel ecied-fTron grogp consisting of 0, N
and S; or alternaj el W tlho of My 2011/ izsaglpyggzo 1/0308 N;'he
substituents on the cycl hetfrodl kyl ring, togét n% to which
they are bonded, form a eyel oafk substituted cyeI

cycl ohet eroal kyl, or substituted cycl oheteroal kyl ri ng. 19. The conpound of

any one of cMai I 18, wherein Ais -OR, -NRIC(0O)R2, -N TOR1,
-NR1R2 - NR1CQ2 0) NR2R3, - NRI CSNR2R3,M N =N FE) NR2R3. 20. The
conpound ofHxo cl alms I to 19 wher ei Cis -S(0)bRrR ",

SABR7, - C(0) NR7Rs - NR78060°'N 7 C0S) NR3R9
- NR?C( =Nl A) NR8R9, - SO R8 NR7SO02NR3IRD._ - R@) ,
- P(0) (OR7) (OR3), or 21 The c o any one of clai 1to 9 ° wherein

B is hydrogen, alkyl, substituted aI kyl, aryl, substituted aryl,

aryl . al kye,__subs itut ed -1 I kyly.acyl, substituted acyl, Bet er oal kyl ,
substit ut edal kyl ., het er oa yl |stitut ed hetef i
het er oangpcdl Ryl ubstit ut % | al I@/I ™

HO,C 0

NH OyJ\/\ NH )4 )4

N : > O N , NH, O NJJ\
g H

H

Me N
= Me N

:;j ?

HOLC O

NH, o&( 2

)‘\©\/ NH‘) O\Xﬁ)j\/owie

Me N N

| /

HO,C

NS
HO,C o o™ HOZC
NH, o\>< o

N , NH, o\><
H

173



77. The conpound of claim 12 having a structural Formula (Md) or (IllIb"), O
12331k (11Th)or-L2-R33 (11.R1'), or a tautoner. salt, and/or solvate

t her eof ; wbenein3dm i s al kyl ene or substituted al kyl enePCrars2:R03@802
-NR34-C(0)-,-0-C(0)-, -C(0)-0-, -NR 34-C(0)-0-, -0-C(0)-NR34 -

R34-C(0)-NR3' -, -0-C(0)-0-,-heterocyelylene-C(0)-, or -(substituted
het erocyel yl ene) - C(0) -; R33 is al kyl, substituted al kyl, carbocyclyl,
substituted carbocyclyl; aryl., substituted aryl, arylal kyl, substituted

aryl al kyl , he erocys het er oal kyl .,

yl, substituted heterocyclyl,
subst it ut ed heterq i

|, heterotuyl, sub¥¢ et eroaryl
bstl ut ed heteroaryl nd R3 d feb5 are

het er oar yl @(F Y 0 43
i ndependent [y hyH §E><al sylst it ar bacyc ubstituted
carbocyc yl; aryl,? subStiNCU Fyl, arylal kyh, @Ml t -y| aI kyl ,
heterocyclyl, substituted. h ocyclyl, heteroal Kyl ,} substituted
het eroal kyl, heteroaryl, substi t Ut het eroaryl, hetcroarylal kyl, -or
substituted h%erqw aI kyl . The conmpoundygf gl aim 12 havi ng a struct ural

i T r (hid'), 0 BN or a |orrer salt, and/or

e R33 is N sthsti tut gd aIkyI

ed\£arjpocycl y.1: aryiZ std\%ed a aryl IkyI,
substituted ar-yl Ner lﬁ SUbStIHH%é s %I,

1-i ct er oal kyl , substl t ut edHhetler dai kyI heteroaryl, subst ed

het er oar -yl , het eroaryl ai kyl, or suFbstl tuted heteroarylal kyl. 24. The
conpound of claim 23, wherein Ralkyl, substituted al kyl, cd&Mmocyclyl,
substit utpd c,qr baocycl y1; heterocycl yI

5

sol vate ther 2 ~whe
car bocycl yl, ubséwgu

Me N
’d
HO,C m
NH O\>< e NH o\>< i o)
OH ? N ~"0H
O/\/ H
OMe \
Me N
“ Me N
| Z
HO,C™ 0 x
NH o\>< 0 oH 1oL ?
2 N ~TN NH, O\>< )K@iOMe
H N
M
OMe O/\/\OH,
Me N Me N
| ~2
HOLC Y Me O $
2 © HOLC Me O 0/\
NHz O N © NHy O ‘
H N
H
o
Me /Nl Me /N
N
HO,C Me O HO,C Me O

NH, O\)\H)K@OMG NH, o\)\ O\/\OH
H
o ™° @
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substituted heterocyclyi, hetcroal kyl, or substituted heteroal kyl. The
conpound of claim22 or 23, wherein Ais -OR. -NRIC(0)R2, -NHORL, -N 1R2
- NRLCO2RAvC(20)1NR243, - NR1 CSNR2R3, or -NR1 C(=NH) NR2R3, pCmasecampsosnzi of any
one of clains 22, 23, and 25, wherein Cis -S(0)Db1le,
SABR7, - C(0) NR7Rs, -C2R f, -NR7CO2R8, -NR7C(0)NRBR9, -NR7C(S)NRSR9,
- NR7C(=NH) NR8R9, - SO2NR7R8, -NR7S02R8, -NR7S02NR8R9, WO
2011/ 123693PCT/ US2011/ 030802 B(OR7) (OR8), -P(0)(0100R8), or --P(0)(R7)(OR8
27. The ¢ oynd _Qf any one of clains 22, 23, 25 and 26, wherein is
hydr ogen, ubstituted al kyl, ar yI Mes yted aryl, arylal kyl,
kwd . oacyl, substi t ut eﬁ%%g eroal kyl, substituted
het er oal kyI teer oar yJl, ub i tut hel ar heller
substi t ut ed r@t@erbé% Ry T iﬂ/ﬁfgghcorrpound N @
-OR, -NIIOR1, or - R23 yvaydrogen, al kyl, substiH ut al kyl , aryl, or
substituted aryl; Cis -SOBERY, C(O) NR7R8, COZR? - SO2NR oB HOR3),
-P(O)(OlMe)(QR8 or P(0)( T)( L1 is al kyI ne,or substit ut ed
al kylene ---N 4-, -0- 4-C(0) - 8% - , -0-C(0)-
-C(0) - cylen--- |tute | ¥k ege) - C(O)
R33 is acfﬁyl S bs 5 tit ed qﬁ%yl NS, b(i'\wyc yl SU%S'[I dy{aroc cliy
aryl, substi tut e IN% yl al kyI subsHi t aryl aI @ yl,
substl tuted heter ocycl het er oal kyl, subski-tuted bet er oal kyI et er oaryl
substituted heteroaryl, heteroaryl al kyl, or substituted heteroaryl al kyI

and R34 i ndependent | e dlro al kyl, or substituted al kyl.
. Me /N
HO,C ﬁ HO,C N |
NH, O N NH, O HO,C \/(>
NH, O N
o//\\O ’ o)\( ! Ac

aryI al kyl', or
2 wWh&Mein A i s

Me N Me N
~ =z
S | | Me N
HO,C HOLC™ Y g
NH, O o oH NH, O o HO,C \/( O OH
oH NH, O N
N NJ\O/ H
H H
Me /N| Me- N
HO,C O HOLC™ o o™
o/\/OH H
Me /N | Me /N
HO,C 9 HO,C™ Y 0
NH2 @) N OMe NH2 O N o)
H N | | j
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The conpound of claim 23, wherein Ais -OR, -NHORL, or -NR1R2; s

hydr ogen, al kyl, substituted al kyl, aryl, or substituted aryl; Cis

- SO3R7, - Gy0)2hR7IR8493- 0R1e, - SO2N- R7R8, -B(010(0R8), -1) eOX(3r010RBY2 or
R33 is al kyl, substituted aikvl, carbocyclyl, substituted carbocycl yk

het erocycl yl, substituted heterocyclyi, heteroal kyl, or substituted

het eroal kyt. 30. The conpound of claim1l, which is selected fromthe group

consi sting of WO 2011/ 123693PCT/ US2011/ 030802 Qv WD
2011/ 123693PG[4 USK011/ 030802 WO 2011/ 123693PCT/ US2011/ 030802 WO
2011/ 123693PCT/ Us2 30802 Me

HOLC™

N
L)
0 X
NH, O\/(N on  HOL \/( o
N NH, O NJ\Q/OH
: H
OH ,

Me /N
| Me /N
HOLC™ g
NH, O o HO,C 0
NH, O N OH
N OMe H
H NN
0 OH OH
Me /N| Me /N|
\\
HO,C \/[/o HOLC™ Y \/[/O
NH, O NJLT::]:OJ NH, O NJL :: OH
H , H
O s
Me /N | Me /N |
HO.C HOLC™ Y
NH O o NH, O
\T;I\N OMe \\EJ\N OH
H
H
OH |
Me /N | Me /N
X | Me N
HO,C HO.C™ Y “
NH, O 0 o NH, O o HOLCT OMe
H : N ] :
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oH NH2 C) WO 2011/ 123693PCT/ US2011/ 030802 31. An ingestible
conposition conprising a conpound of claim1; and an ingestiblv acceptable
exci pi entwo2811/ieb@®3i ngesti bl e conposition of claim 31, fPaTtuses11o808pzi Si ng
one or nore sweeteners. 33. The ingestible conposition of claim 32,
wherein the sweetener is selected fromthe group consisting of sucrose,
fructose, glucose, gal actose, mannose, |actose, tagatose, naltose, corn
syrup (including high fructose cormsyrup), D-tryptophan, glycine,
erythritol, Mgorrmlt | actitol, mannitol, orbNtoI , xylitol, maltodextrin,

maltitol. iso rogenaHed gl ucose gp FISS), hydr ogenat ed star ch
hydr ol yzat q:'o%g O ebaudi 03| of:: er sweet Stevia-based
gl ycosi des arr IHa ani di ne-fé§ed tegersl g arin,

acesul fanme-K, cycla ucrdl se, alitane, thzg@ N B o aspart ame,

ot her aspartane der| vati ves, combi nati ons thereof. The I ngesti bl e
conposi tion of claim 31, V\/m chN has an increased sweet taste as conpared to
the ingestible conposition ngt cqntaining the conpound of claim1, as
judged by a majority of a panel ’of|l east eight human taste testers.

HOLC™

H

Me /N
“ | HO.C HO,C
HO,C
2 HOzc H2N
NH, ’
OMe

Me N
Me._ _N z Me N
-z | | |
HO,C™ Y HOC HO,C
NH, O
NH, O 2 \@ , NH, O\G
o)
Me /N Me /NI
| \ OMe
NH, o)<ﬂ/N U NH, o%‘/N
o o)

Me N
Me. _N Me._ _N - |

z z e}
| | HO,C

\
HOLC™ HOLC™ N)K( W, &
NH, O\X/OH NH, O , Y
Me

N
M N
X 1 ]:D
N
NH, O , NH, O OMe



WO 2011/ 123693PCT/ US2011/ 030802 35. The ingestible conposition of claim
31, which is in formof a food or beverage product, a pharnaceuti cal
conposi t iw0,20e/n8498i ti onal product, a dietary suppl enenPCTaseoHOBBOZOUN er
medi cation, or oral care product. 36. The ingestible conposition of claim
35, wherein the food or beverage product is for human or ani nmal
consunption. 37. The ingestible conposition of claim31l, wherein the food
or beverage product is selected fromthe group consisting of the Soup

cat egory; mche fri N t he Bevera calegQry; the

Ready Meal c? Fepd cat rozen
Process Food, ¢ tl_@e } ¥ Proces cajsget € Snack
Food catﬁgogzory C gdonflect i onary egory; the
Dai ry Product egory: the Meal Repl &cé

category; the Pasta d Noodl e categ t he Sauces, Dressings, ment s

category; the Baby Food category; the Spreads category; sweet coatings,
frostings, or glazes; and conbi natiOns thereof. 38. A method of enhancing
the sweet taste of n ingestibl osi tion conprigjlg gontacting the

i ngesti bl emeq on t hereof of claim I i8] @ a nodified
. 39. As ncing co IO r|S|nga
Np_an am)b'@tzcef ective to provite s eenﬁﬂg

i ngestible co

conpound eSS

conbi natlﬁcwlt armunt of Bhiedtener, wherein tMé Swe ‘P'ﬁg i's
nore than the swéeten provi ded by thest anount of sweer wi t hout
the conmpound. 40. An ingestible conpositieh conprising the sweet enhancing
conposition of claim39. 41. The ingestible conposition of claim40, which
isin formof a food or beverage product, a pharmaceutical conposition, a
nutritizenal Apripguctic camgbiaronguppkement, over-the-counter nedication, or
oral care product. WO 2011/ 123693PCT/ US2011/ 030802 42. A fl avori ng
concentrate“P@PﬁﬁF’éﬁt‘ﬁéH“ﬁdnﬁM sing i) as flavor nodi ing ingredient, a
conmpound of dmi@emg\,d%bﬁwge califib@r; and iii) optionally at |east one

adj uvant. 43.The flavoring concentrate formulation of claim 42, wherein
the at | east one adjuvant corrprl ses one or nore flavorl ng agents 44. The

fl aV0r| Eg C%pgg}@tﬁ{i%gee OfﬂorO o Ok Oiglﬂ%)t‘l Cfm%’lltjm(,ﬂ%% 1(%‘[ < e OFf nom ‘*-Vvﬁ?“ Qle]”‘sat l eas-
one adj tvant COmBr T Sed gna Ver Chor &' shddEn&rer A%O‘ﬁ i/I avoring concentrate

formul ati on of any one of clainms 42 to 44, wherein the at |east

33. The ingestible composition of claim 32, wherein the sweetener 1s selected from the group
consisting of sucrose, fructose, glucose, galactose, mannose, lactose, tagatose, maltose, corn
syrup {inchuding high fructose corm syrup), D-tryptophan, glycine, erythritol, isomalt, lactitol,
mannitof, sorbitol, xylitol, maltodextrin, maltitol, isomalt, hydrogenated glucose syrup (HGS),
hydrogenated starch hydrolyzate (HSH), stevioside, rebaudioside A, other sweet Stevia-based
glveosides, carrelame, other guanidine-based sweceteners, saccharin, acesulfame-K, cyclamate,
sucralose, alitame, mogroside, neotame, aspartame, other aspartame derivatives, and

combinations thercof,
34, The ingestible composition of claim 31, which has an increased sweet taste as compared

to the ingestible composition not containing the compound of claim 1, as judged by a majority of

a panel of at least cight human taste testers.
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one adj uvant conprises one or nore ingredients selected fromthe group

consisting of a enulsifier, a stabilizer, an antim crobial preservative,

an

ant i oxi dawD,20u/2a¥8ns, mnerals, fats, starches, protei rRCTarsc@ns@sves and

i solates, salts, a freezing point depressant, nucleating agent, and

conbi nati ons thereof 46.The flavoring concentrate fornul ati on of any one of

clains 42 to 45, which is in a formselected fromthe group consisting
liquid, solid, sem -solid, foamy material, paste, gel, cream |lotion,

of

and

combi natki ongut Hfz‘;( &Q;fh éb?m{[@%oﬁ Laviekt 59 xx%f?élﬁgrﬁ fc@zﬁl%tfu%mlaou QR Ofro@ny, one of

claims 42 to 46, wherein the conpound of claiml is in a concentration
is at méa“sm@tmm@nmwmm@ wioreeat radich s didary speddyte, osetheormposi ti on.

met hod f lLmo&,leparl pgah ErO%q%ound of Formula (I1V): R21 R22 R23 (I1V)"

conpri g?c FEHC {ma ound of Formula (IVa): WO
2011/ 123693PCT/ U82011/ 030802 NH2 N 24 (IVO

36.  The ingestible composition of claim 35, wherein the food or beverage product is for
human or animal consumption.

37.  The ingestible composition of claim 31, wherein the food or beverage product is selected
from the group consisting of the Soup category; the Dried Processed Food category; the
Beverage category; the Ready Meal category; the Canned or Preserved Food category; the
Frozen Processed Food category; the Chilled Processed Food category; the Snack Food category;
the Baked Goods category; the Confectionary category; the Dawry Product category; the Ice
Cream category; the Meal Replacement category; the Pasta and Noodle category; the Sauces,
Dressings, Condiments category; the Baby Food category; the Spreads category; sweet coatings,

frostings, or glazes; and combinations thereof.
O O

38, A method of enhancing the sweet taste of an ingestible composition comprising
contacting the ingestible composition thereof with a compound of claim 1 to form a modified

ingestible composition.

39, A sweet enhancing composition, comprising a compound of claim 1 in an amount
effective to provide sweetening in combination with a first amount of sweetener, wherein the

sweetening is more than the sweetening provided by the first amount of sweetener without the

compound.
40.  Aningestible composition comprising the sweet enhancing composition of claim 39,
41, The ingestible composition of claim 40, which is in form of a food or beverage product, a

harmaceutical composition, a nutritional product, a dictary supplement, over-the-counter
5 ~

medication, or oral care product.
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wi th a conpound of Fornmula (Psib): 0 0 .).)LOR’b (R/'b) in the presence of a
Lew s acid in an anhydrous and non-pol ar solvent; wherein Bis

hydr ogen,wal2kul123@®abst i t uted al kyl, aryl, substituted argirjusasyloadsky!
substituted arylal kyl, acyl, substituted acyl, heteroal kyl, substituted

het er oal kyl , heteroaryl, substituted heteroaryl, heteroarylal kyl,
substituted heteroaryl al kyl ; R, R2, and R7 are independently
hydrogen, alkyl, substituted aIkyI aryl, substituted aryl, arylal kyl,
substi tyyt edz@ﬁ%’oﬁhgﬁl&ltcﬁg‘t fRak !&X!m c&ﬁﬁ%‘id uted heteroal kyl het er oaryl ,
substituted. heteroaryl, heteroary al kyl or substituted heteroarylalkyl or
al ternativeby, R%V&ndrR@dﬁtmgekhehcmudd@ﬁdﬁgmév%ﬁﬁntb which they are bonded,
forma cycIoPeteroaIk Pl substituted cycl oheteroal kyl ring; RTh is
al kyl , subst'i t ut g™ afl y? aryl, substituted aryl, arylal kyt, substituted
aryl al kyl , ket er ogddayly sisubstddadfednhet er oal kyt, heteroaryl, substituted
het eroaryl, heteroarytal kyl or substituted heteroarylal kyl; R2i is
hydrogen, alkyl, substituted alkyl, halo, -CN, -0 R22 is hydrogen, alkyl,
substi tyut ed gl !S){‘l orind@bRoererkd {t)leB%Zm of claim 4523hdeSn AR 098Nne alifVhnt
substituted al kyl, aryl, substituted aryl, arylalkyl, substituted

aryl al kgmprigge yhe osupstiiayoteizgelyl | hal o, heteroalkyl substituted

het er oal kyl , heteroaryl, substi t ut ed het er oat yl , heteroarylalkyl,
substituted heteroarylalkyl, -0R29, -S(0)tR29, -0C(0)R29, -T\T30, -C(0)NR29
3, -002R29, ThSH2NR2QRBpcen M2 3B0RRBion-oBLIERZ9) (ORB)wherd{ O @0R29p(O10 or
-P(O)(E%gé 010; R21 is hydrogen al kyl, substituted al kyl, aryl,
substi £ “é???““épyTQPEV@S“ﬁﬁﬁgfttuted aryIaIkyI acyl , substi t ut ed acyl ,
hal o, heteroal kyl, substituted heteroal kyl, heteroaryl substituted

het er oaryl , heteroarylalk |, substituted heteroarylaliz -OR31, -S(0)9R31,
-0C(0) R31, JRRBavapg COTYCD ratmﬁ;@@p@@wngg\@) w1t clagepiBp 4 g@eqqp;gt@e gileast
-NR31SQ,.4 : P ANAY) )., or

alter ng’t“f \%ﬁ@é@%ﬁﬁi@ ﬁﬁe or I(“% %%t%% ngt F%r% ev%%’ﬁn ﬂ}ﬁ(‘%%ﬁ%% %Qﬁn%i%ch they are
attachedphﬂbﬁnaaany&taaMMyhmJ@uwsﬁekumedaeyeﬁm&hhytpnayemphemewoankyl, or

substi t ut |.ohetero ring,; f apd are | endent .0, 1 or 2;
and S BB ThGR0g- g’ ubds s TR e iy P EORRGERuraRee
hydrogeﬂdgahﬁygmmguﬁﬁtﬁtuted al kyl, aryl, substltuted alyl, aryl al kyl,

substituted arylal kyl, acyl, substituted acyl, heteroalkyl, substituted
het eroal kyl , heteroaryl, substituted heteroaryl, heteroarylal kyl, or

subst i E\Ht edTht: lﬂ%tﬁ{ng% &MJG@ K¥ limmgﬁeﬁi% 8 ttr&a& Ff laytanﬁgcif[?)dél‘a%@l fl]R27n %quZS

R29 an , together wt he atons to ey are
attach@dxuﬁbﬁdmahmyvh@h@benagbﬁmnn®ﬁﬁ@ﬁbenlﬁﬁ@eﬁmewcm@heﬁemda;Kykﬁmﬂng

49, The of .cl.a E § wherein the Lewis acid is a netal halide.
OUOH Etﬁ combmat;em thereo

47. The flavoring concentrate formulation of any one of claims 42 to 46, wherein the
compound of claim | is in a concentration that 15 at feast 2 times of the concentration in a ready-

t0-USC composition.

48, A method for preparing a compound of Formula (IV):

R21
B _N R22

R23

OR 1 N\ R24
R? vy,

comprising reacting a compound of Formula (IVa):

180



50. The nethod of claim48 or 49, wherein the reaction of the conmpound of
Formula (IVvVa) and the conpound of Forrmula (nib) is conducted at least in
part at awoenpemradsdare of about 60C or higher. 51. The mpCha$2@fi/030892 one of
clainms 48 to 50, wherein R1" and R 7 are hydrogen. The method of any one of
clainms 48 to 51, wherein B is alkyl or substituted al kyl. wherein53. The
nmet hod of any one of clains 48 to 52, 2431 isand Ris alkyl, substituted
al kyl , carboeyel yl, substituted earbocyelyl; aryl, substituted aryl,

arylal kyl, substituted arylal kyl, heggrocyclyi, substituted heterocyclyi,
het er oal kyl , substituted heteroayky gferoaryl, substituted heteroaryl,
het eroaryl al kyl , or substituted hemsimuyialkyl. 54. The net hod of any one
of claims 48 to 53, wherein the cenpetnd,of Fornula (1V) is represented by
Fornmul a (Bic): 0 NH2 0, R31%v-0,] wherein B is alkyl or substiuted

al kyl; and R3l is alkyl, substitutee&®al kyl (fvear bocyclyl, and substituted

car boeyely .
)(Veithya compound of Formula (IVb):

o O

13%:)!
in the presence of a Lewis acid in an anhydrous and non-polar solvent;
wherein

B is hvdrogen, alkyl, substituited alkyl, arvl, substituted aryl, arylalkyl, substituted
arylalkyt, acyl, substituted acyl, heteroalkyl, substituted heteroalkyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, substitited heteroarvialkyl;

R', R?, and R’ are independently hydrogen, atkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, heteroalkyl, substitited heteroalkyl, hetercaryl, substituted
heteroaryl, heteroarylalkyl or substituted heteroarylalkyl; or alternatively, R' and R, together
with the atoms to which they are bonded, form a ¢cycloheteroalky! or substituted cycloheteroalkyl
ring;

R™ is alkyl, substituted alkyl, arvi, substituted aryl, arylalkyl, substituted arylalkyl,
heteroalkyl, substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroaryialkyl or
substituted hetercarylalkyl

R is hydrogen, alkyl, substituted alkyl, halo, -CN, -OR™;

il
/

R* is hydrogen, allyl, substituted alkyl, halo, -CN, -OR”";

3

R™ is bydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted

arylatkyl, acyl, substituted acyl, halo, heteroalkyl, substituted heteroalkyl, heterocaryl, substituted
heteroaryl, heteroarylaikyl, substituted heteroarylaliyl, -OR™, -S(O0)R?, ~OC(OR®, -NRRY,
C(OWNRZRY, -CORY, -SONRPR™, -NRYSO.RY, -BIORPHOR™), -P(OYOR®HOR™) or
-PONRHOR™);

R* is hydrogen, alkyl, substituted alkyl, arvl, substituted aryl, arylalkyl, substituted
arylalkyl, acyl, substituted acyl, halo, heteroalkyl, substituted heteroalloyl, heteroaryl, substituted
heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, -OR™, —S(O)gR“, -OCOR, NRIRY,
SCOINRIR? -CORY, -CORY, SSONRIRY, NRYISO.RY, -BORPHOR™),

i8]



WO 2011/123693 PCT/US2011/030802

-P{ O)(ORR":)( OR™) or -1 O)(R”}(OR‘”‘); or alternatively R™ and R, taken together with the
atom to which they are attached, form a cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, or
substituted cycloheteroalkyl ring;

fand g are independently 0, 1 or 2; and

R7, R RY RE RY R R, and R™ are independently hydrogen, alkyl, substituted
alkyl, aryl, substituted aryl, arvlalkyl, substituted arvialkyl, acyl, substituted acyl, heteroalloyl,
substituted heteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, or substituted
heteroarylalkyl: or alternatively R® and R, R and R™, R” and RY, or R* and R™, together
with the atoms to which they are attached, form a cycloheteroalkyl or substituted

cycloheteroallovl ring,

49, The method of claim 48, wherein the Lewis acid is a metal halide,

50, The method of claim 48 or 49, wherein the reaction of the compound of Formula (IVa}
and the compound of Formula (IVh) is conducted at least in part at a temperature of about 60°C
or higher.

51 The method of any one of claims 48 to 50, wherein R, R®, and R are hydrogen.

52, The method of any one of claims 48 to 51, wherein B is alikoyl or substituted aliyl

53, The method of any one of claims 48 to 52, wherein R is -()Rg", and R is abkvl,
substituted alkyl, carbocyelyl, substituted carbocycelyl; aryl, substituted aryl, arvialkyl,
substituted arylalkyl, heterocycelyl, substituted heterocyelyl, heteroalkyl, substituted heteroalkyl,

heteroaryl, substituted heteroaryl, heteroarylalkyl, or substituted heteroarylalkyl

54. The method of any onc of claims 48 to 53, wherein the compound of Formula (IV}) is

represented by Formula (IVe):

B.__N
-
HO A\
O NH, O
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wherein
B is allkyl or substiuted alkyl; and

31 . ; . ’ ) .
R 1 alkyl, substituted alkvl, carbocyelyl, and substituted carbocyelyl

183



