FLAVOR MOLECULES This disclosure relates to flavours, conpounds for
providing flavours and nethods for providing flavours. 5 Flavoring is
added to many orally-receivable or ingestible products, such as

f oodst uf f YO 2uAMeRed onery, beverages, nout hwashes, denPCTiE2ewE/00000s
the like. It is preferred that these be identical to natural
materials knowmn to be safe, or to be close derivatives of such
materials. 10 Fl avonoi ds are usudlly regarded as bitter or

neutral -tasting plant cons%t% dﬂi ver, there are flavonoids in
two structural classes are nomn as smeet representative: the
di hydrochal cones (DHCs) and the di hydroflavonols. Only a few

di hydr octak gigiese RaNEo Dadis, baa@tints hrigehviding MvBat 448 akth&ORF CES.
CchyphyIk@mmFﬁLQE%dzin and trilobatin are the 15 exanpl es isol ated
from Smi Fax grycyphylla Sm (Liliaceae), Synplocos lancifolia Sieb.
Et Zucc, and Synpl ocus nicrocaly, respectively. Normally, DHCs,

nol ecul eFlavwdrinfis addbrrs inanystalleteiiatde @ maatik pauit) sdcha fdoddndtow Ng f or mul a

00 are G&&éctvo%gr{ fbm,qgc?ln;ohﬁ&asﬁeL %gnﬁpﬁggnﬂwﬁfg% gp‘?e%eaegth&khueus fruits by

catal ytic reduction of cones

sem - synPhidefical W'?ﬁ%@éﬂ%@ﬁﬁ? bedither abRke SELrE offeeh( NDHC) ,  whi ch
can be obt@iated as a by-product of citrus industry and is used in a
wi de vgyiety of foodstuffs as a sweetener and flavor ingredient. In

t he past ars t jere have, been ny attenpts to produce

di hydr ocﬁém% Fheaiherardotes e Heu et o eIt fopuients HSHIE: as that  of
sucr ose. thete awdigvopuds gl tweleuictimlghssesheiie askugingsswed apresehtgivk:yhes we et
Conpoundamyd?ocmoﬁes aRddspsd m@mfoﬁﬂoﬁlﬁdawd&'&)%y&maahmysmav%u bstitution
inring B %%gyi Wandl g% our Qf A |qult and Food
Cheni stry® cleT@lni s°“5‘fz?s YP T a'eﬁ&r. cul tural and
Food C}ﬁemagxplpysoealegggql Smigy® glycyphpiy. Snﬂ@l—l'@@.ﬂ)ﬂ?}, Sy@pk?c{)s lergilin Bigh. Been f ound
that a rargeaabynpldes bitersly, cpmauy doradip, DHRBARNEIRWiEPREE ring a wi de

variety of flavors and fla difications. There is therefore
provi ded %F%%f%dﬁm ?qbﬁg@w & | avor to a conposition adapted to be
received orally, conps g addlng t he | east one conpound,
including salts therjeof, @f the form OHOOH 10 wherein R1

pyboll

conprises H, OH O0(dg2

OH O

are derived from bitter flavanone glycosides in citrus fruits by catalytic reduction of the

20 chalcones. The best-known semi-synthetic DHC is nechesperidine dihydrochalcone
(NDHC), which can be obtained as a by-product of citrus industry and is used in 2 wide

variety of foodstuffs as a sweetener and flavor ingredient.

In the past 20 years there have been many attempts to produce dihydrochalcone analogs

25 with taste qualities as good as that of sucrose. It was concluded from these studies that
highly sweet compounds in this series required a 3-hydroxy-4-alkoxy substitution in ring B
(Whitelaw and Daniel; Journal of Agricultural and Food Chemistry (1991), 39(4), pp.663-
7; and Joumnal of Agricultural and Food Chemistry (1991), 39(1), pp. 44-51).



OH 15 wherein R2 conprises a heterocyclic species selected from (xx)
10 and wherein R3 conprises Hor OH Suitable non-limting exanples
of salts of the above identified conpounds include K+, NH4+, Na+,
ca2+, me, WO300%105406+. 15 Certain illustrative enbodi memCT/CHROIYI06TS
conmpounds conprising nmoieties (iii), (iv), (vii), (viii), (xiii),
(xvii) and (xviii). The compounds confer a w de variety of desirable
flavors, such as sweet, sour and dimam, to oraIIy receivable or

di gest ablltq] o eentfound tl?Bg?alnfelogDﬁé gnpdl ces ogr]:ds etxrhcea %l P.ﬁmn ]
characteri Stics are descri e st 81 xanpl es
here|nund@#VﬂF@WFG@HSM#ﬂW@hﬁﬁwﬁﬁpm%ﬁémnbﬁﬁéﬂPE@Wﬁ@PEFh%%ﬁve provi ded
are novelprdmtngﬂavadtSaco‘ﬁ@momidaﬁc&aeo&m&uaﬂ@ baipRinalmigeneaescri bed are

novel . TQﬁ&l §aﬁ£§?@Eg$?§§g%g&h %E¥% Hnovided a compound (i ncluding

salts there ereln Rl conprises H OH,
0( CH2) 20H, OCH2 WHerein R3 conprises Hor OH OH with the
provi so that

Ry

5 OH o]

wherein R; comprises H, OH, O{CH,),OH, OCH,0CH;
or .

10

15 wherein Ry comprises a heterocyclic species selected from

/o/ocoxo )
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(a) when RI conprises H R2 is selected fromnmoieties (iii), (iv),
(vi), (viii), (x), (xii), (xiii), 15 (xiv), (xvi), (xvii), (xviii),
(xi x) and (xx); (b) when RI conprises OH, R2 conprises a noiety
sel ect ed fwO@rwEI1DI%6 or (i V) ; (c) when RI conpri ses PODEHROBHB)07R2
conprises a noiety selected from(iii) or (iv); 20 (d) when R
conprises OH OH 25 R2 conprises a noiety selected from(iii) or
(iv); and (e) when Rl conpris®s - OCH2CH2OH, R2 conpries noiety
(iii). 30 The conpoynds may be used in all variety of

oral ly-recei vabl e gnd fyngesti bl e prQducts. Non-limting exanples of
such products |nchude 5 Cbnsu Ié\Qrod \\, i ncl udi ng, but not

limted to odu fo d_agditi nutprageuti cal s,
pharnaceutl als and any produ e din th ¥ncl udi ng chew ng
gum oral products,/an oral hyg\ ené'prod ct s1 ncl udi ng but not

limted to, cereal products, rice products, tapioca products, sago
products, baker'® product §5 bi scuftd produdt® 5 p&E9ry product s,
bread products, confectionery products, dessert products, guns,
chewi ng gumns, [flavored of flavorjycoated straws, flayor or
flavor-coate e contjai ners,, colat i ces, honey
products, t odu t baki mder salt and
spi ce produ oduftt s nust ;ﬁigg,ﬂlnegar products,
sauces f{co dlnents) obacce” pruduct CI cigdtettes, processed
f oods, cookeﬂW}rU|ts and vegetéﬁWé prodd@@@ 10 mé®Y and neat
products jellies, ms, fruit sauces, egg products, mlk and dairy
products, yoghurtg, CReese products, butter and butter substitute
products, mlk sufistitute products, soy products, edible oils and fat
product s,or Medi canmensS, beverages, carbonated beverages, al coholic
drinks such as b%e s w nes and spirits, non-al coholic drinks such as
soft drinks, mner and aerated waters, fruit drinks, fruit juices,
cof feel0 éP"c‘YhF'ieE'lRa$°"l%ﬂF=f'ééf,0‘i-ea, cocoa, 15 including forns requiring
reconstitution including, without limtation, beverage powder, mlk
based bewgsaQ . AR examgnu&%aé S8 DSV RLRRG cymp\ﬂgn%s inchIEYEr age syrup,
beverage concentrat flee, inst ant I nst’ant cocoa, and
cof f ee mﬁﬂ?eﬂérc’fﬁéd‘%xﬁ?acts plant extracts, meat extracts,

condi nents, gel atins, pharnaceutical and non-pharmaceuti cal guns,

tabl et g de%ﬁn.gﬁﬁwe R enus R3] B ounck il oW (B0t DT
preparations f maki ng bever ages, i nat ons’ t hereof . Oral
care prodﬂﬁ&@mlpﬂwﬁﬁﬁ?ﬁﬁ but not limted to, any conposition applied
to the oral cavity for the purposes of cleaning, freshening, healing,

deOdor'S'TﬁQcoEB&n&%MﬂférYwﬂEva@n omsnrtaméﬂfh%@gichasmt SlFdnbiGiami PUL are not
limted to t 00t, Bastes tooﬁmofﬁaeﬁhw t oot h

to orally receivable or dlgcstabie products: Spec:ﬁc examp
20 characteristics are described in further detail in the examples hereinunder provided.

A number of the molecules hereinabove provided are novel materials. Some of the
compounds hereinabove described are novel. There is therefore additionally provided a
compound (including salts thercof) the formula:

25



25 whi tening products, nouthwashes, |ozenges, dental floss,

t oot hpi cks, anti-plaque and anti-gingivitis conpositions, throat

| ozenges, throat drops, inflamuatory conpositions, conpositions for
treat ment WO 20863906 ynpt ons, col d synptons and upper gastveH200%®0G7Ral
tract distress, conmpositions for cold relief, for alleviating

di sconfort of hot flash, and gargle conpositions. 30 6 The
proportion of compound used will ¥ary in every case, depending upon
the end use and thginature anq%extent of taste required. This may be
readily determ ned | m~gVery-Case by one having ordinary skill in the
art by routine experi ion. Wthout limtation, and by way of
about 0.01 to 5 about 60D pp

S fpound may be in the range of

dependi ng on the application. Typical,
non-limting exanples inia bederage are from about Ito about 50 ppm,
inice creamfromabout 10 to about 100 ppm and in cetera] from
about 10 whergin &b@wpris¢SQ OppOICHASIH OGN K o cerdain illustrative
enbodi nents, the conpounds nmay be used in such 10 products with known
fl avor Tonmpounds, and also with all the kno i MA"ary conpounds
used in flavoured products. According to one ijl lustrative aspect of
the disclosure, it has been found that one @& Sewgonpounds
enhances the sweetness of a sugar-containing prq@duct in a synergistic
f ashi omg whbreih RadompiSies H i@MvVer al | sweet ness i s hi®§her than the sinple
sum of the sweetness of two sweet substances. This conpound has
little swdbthepmysoghapf its own, but it causes a considerabl e increase
in the perceived sweetngss of sugar - ¢ont ai ni ng._ product, This is of
great i nt(@r“’g%“tR, c‘b’?p&%ﬁHt%é“&lﬁff"Fgﬁ‘f‘ "'g’ﬁ'feéplé)s(f")’i(ﬂ)’ PP OBER et and the
desi r e1i dxgelevie&sid, (kid, (swgad (xg)ont ent of consumabl e products sweet ness
for dietary or health reasons. 20 According to other enbodi nents,

al so provj.ded j,s a_.ne ,0f decreasing t sugar, content of a

ugar oD S dHe PSRy MESO RIS RE B ng to s d
sugar - cont ai ni ng consumabl e product an effective anount of

1- ( 2- hy dr@xyen e BytbYise3=A@BOCI K-cHmphses R iB#S Belekred HGHE(GHH BRI Naf t er
referrg(g to as "Compgund 13", the nunber of the Exanple below in

whi ch it is descrjibed). The sweet enhancenent effect of Conpound
13 is ill@stheaRed i ¢ hef obdQwi ng tabl es: the isointensity of
Conmpound cdsprisds 20 ppmiequdgl s 0.5 % sucrose. The isointensity of 7%
sucrose with 20 ppm J-{Z:A4tdr oxyphenyl)-3- (pyri di n-4-yl)propan- 1-one
is 8% sucrose. 30 TAereflore,®t he perceived enhancement of sucrose is
about 0.5% sucrose (8% tu5% . This sweet enhancenent effect is al so
observesi with other natural and artificial sweeteners, for exanple,
car bohydr, . : : . | ucose, D-tagatose, D-fructose
whet her R\?\%) 8%%%%5 %%‘5@%%%8"68}&“8075 7 naturally- or

synt heti cal | y-produced, erythritol, threitol, arabitol, ribitol,
xylitol, (§ehsiR cdmpristar®iH,OHCHNE cbiirdd moidtg@ial titol , dul citol, and

| actitol, thaumatin, glycin, D phenylal anine, D-tryptophan, sodium
cyclamat e, acesul fam K, neoghesperi di ne di hydrochal cone, sodium salt
of sacchdff pmroagsaay betised ingllyarielyof arpliyrraivablpd ingsrtiblsprofustty sucr al ose,
and st eviNosdiglting dxgugilas bsndiptogucsfincR®@: ppm Com ound 13 in water.




sol utions conpared sanple R-index Critical value p-value sweetness
[99 [Vo] 0.5%sucrose vs. isosweet 61% 64.61 P>0.05 20 ppm Conpound
13 1% sucrose vs.

WO 2009/105906 PCT/CH2009/000075

5

Consumable products, including, but not limited to all food products, food additives,
nutraceuticals, pharmaceuticals and any product placed in the mouth including chewing
gum, oral car¢ products, and oral hygiene products including but not limited to, cereal
products, rice products, tapioca products, sago products, baker’s products, biscuit products,
5 pastry products, bread products, confectionery products, dessert products, gums, chewing
gums, flavored or flavor-coated straws, flavor or flavor-coated food/beverage containers,
chocolates, ices, honey products, treacle products, yeast products, baking-powder, salt and
spice products, savoury products, mustard products, vinegar products, sauces (condiments),
tobacco products, cigars, cigarettes, processed foods, cooked fruits and vegetable products,

10 meat and meat products, jellies, jams, fruit sauces, egg products, milk and dairy products,
yoghurts, cheese products, butter and butter substitute products, milk substitute products,
soy products, edible oils and fat products, medicaments, beverages, carbonated beverages,
alcoholic drinks such as beers, wines and spirits, non-alcoholic drinks such as soft drinks,
mineral and aerated waters, fruit drinks, fruit juices, coffee, artificial coffee, tea, cocoa,

15 including forms requiring reconstitution including, without limitation, beverage powder,
milk based beverage powder, sugar-free beverage powder, beverage syrup, beverage
concentrate, instant coffee, instant tea, instant cocoa, and coffee whitener, food extracts,
plant extracts, meat extracts, condiments, gelatins, pharmaceutical and non-pharmaceutical
gums, tablets, lozenges, drops, emulsions, elixirs, syrups and other preparations for making

20 beverages, and combinations thereof.

Oral care products, including, but not limited to, any composition applied to the oral cavity

for the purposes of cleaning, freshening, healing, deodorising the cavity or any part
thereof, may include, but are not limited to, toothpastes, tooth gels, tooth powders, tooth

25 whitening products, mouthwashes, lozenges, dental floss, toothpicks, anti-plaque and anti-
gingivitis compositions, throat lozenges, throat drops, inflammatory compositions,
compositions for treatment of nasal symptoms, cold symptoms and upper gastrointestinal
tract distress, compositions for cold relief, for alleviating discomfort of hot flash, and
gargle compositions.

30



| ess sweet 14% 35. 39 P<0.05 20 ppm Conpound 13 | sointensity of
7% sucrose + 20 ppm Conpound 13 in water. By "effective amount” is
nmeant the anmount needed to produce the desired | evel of 25 sweetness,
whi | e redorongstiz®od evel of sugar to the desired extentecTiiH280MI00075
natural |y depend on the nature of the product and how nuch sweet ness
Is desired, so norigid |limts can or should be set, but in every
case a suitable level ny be deterfm ned by one having ordinary skill
in the art by routine experinentation. Wthg,ut limtation, and by way
of illust %R‘%Bﬁ“"b?ff?}‘,‘”b’éd‘b%ﬂ B4R HHY e dPHIPHEO B v about 0.1 to
about 50@hepgvre 80 e@onpidastadeqliBd.nEys rpe bursadily deernuied jrieay dagrbywi t h any
known f 1 aYOid¥ind Bedi@6tkifl in (SRS} RREE cxpRiilnSWE SWRRSSIBRRANGEYy Such as
nari ngen di I} ro .cha{ cone.. .

way ofillustration only, proportions of compound may be in the range of about 0.01 to

5 about 600 ppm depending on the application. Typical, non-limiting examples in a
beverage are from about 1 to about 50 ppm , in ice cream from about 1{ to about 100 ppm,

and in cereral from about 10 top about.150 ppm.

According to certain illustrative embodiments, the compounds may be used in such
[0 preducts with kmown flavor compounds, and also with all the known ancillary compounds

used in flavoured products.

According to one illustrative aspect of the disclosure, it has been found that one of these
compounds enhances the sweetness of a sugar-containing product in a synergistic fashion,
15 that is, the overall sweetness is higher than the simple sum of the sweetness of two sweet
substances. This compound has little sweet taste of its own, but it causes a considerable
increase in the perceived sweetness of a sugar-containing product. This is of great interest,
given the current interest in improved diet and the desire to decrease the sugar content of
consumable products sweetness for dietary or health reasons.
20
According to other embodiments, also provided is a means of decreasing the sugar content
of a sugar-containing consumable product, comprising adding to said sugar-containing
consumable product an effective amount of 1-(2-hydroxyphenyl)-3-(pyridin-4-yl)propan-1-
one (hereinafter referred to as “Compound 137, the number of the Example below in which
25 it is described).

The sweet enhancement effect of Compound 13 is illustrated in the folk;wing tables: the
isointensity of Compound 13 at 20 ppm equals 0.5 % sucrose. The isointensity of 7%
sucrose with 20 ppm 1-(2-hydroxyphenyl)-3-(pyridin-4-yi)propan-1-one is 8% sucrose.
30 Therefore, the perceived enhancement of sucrose is about 0.5% sucrose (8%-7.5%). This
sweet enhancement effect is also observed with other natural and artificial sweeteners, for

example, carbohydrates; sucrose, lactose, D-glucose, D-tagatose, D-fructose whether



The disclosure is now further illustrated by the foll ow ng exanples,
whi ch are purely exenplary. Exanple 1:

1- (2- hydr oxyphenyl) -

(30 n) at

room tenperature was added
6- met hoxy- 3- pyri di ne-car boxal dehyde (1.98g,
solution of KOH in water

.8, 32.1 ol ).

3-(6-net hoxypyri di n-3-yl ) propan-1-one To a
stirring SHPAMPAYE 2- hydr oxyacet ophenone (2. 19g,

16. PCHEHZ0YHIES OH

14.4 mmol ) and 10 mi
The sol uti on was

cont 1 nuou stirr I’OO er.a 5. hours and then wat er
oo L A st B eiosh ng)ﬁ R bRl gl aroihs aci i {1e0 1 o
pH=7 wsnhmigl, indittiGiomakil, dulditolaad dagtitel thaumatin ghsin, DvplictyldEnid®@c. The organic
| ayer &,%puame@@tﬁaﬂ{a&eeﬁesmmaé%hespemﬂe Sh¥@nton¥aRiuenoved in vacuo

and th si.due chromat o lica OAc/ Hex) to give
The y e SRRt u R s b TSP R oA/ hex t o y el d
1.2¢ of product (32% T NVR (300 Mz, CDC13): 5 12.83 (s, 1H),
8.43 (dIsol]lﬁeasn of 36 pprk Bbm (Zm9§3'1Zw§t%r m 2H), 7.91 (d, J=15.3 Hz, 1H),
7.57 ( I&q =09 1H), 7.05 (d,
1=8. 4 |z SOMiops corgpargé [ g s ‘a;’gJ 6 @"‘”‘7 rifippl valy L (d, J=8.7 M.
1H), 4101 (e 3k 1 RCIAEY v EY ] ol 8, 165.72, 163. 64,
149. 47 0§%:E“°9$“136 5113051‘@6 B9, 61%29| 50,648P4. 4P>0]?§. .94, 118. 88,
118,84 ZQ.HW@Q‘PO“IQ_P 4, 53.92, HPLQ (APC1 + n z 256. 2. Ina 100 m
 oUNG- potls@esd Jsask, D. esdgweef | chabcone (33368 obs and 90ng of 10%
Pd/ C (D 28fnaoabyunivess| mi xed t pgether|in 20: 10 m THF: MeOH sol uti on.

Hydr ogenati1on at at m)spherl c pressure then filtered off the catalyst.

The crude was purified chromat ography on silica gel (10%

Et 0Ac/ hédseifrasity piy %p puskep “GPBG'Q'“PB’B‘%Z*’GF“M nal conpound. 11- 1NI\/R (300
MHz, TS 8 172 15 (s, 9 Mz, 1H), 7.65 —
J=11% sz)lﬂzonwfﬂyare%7 a1t z; ﬁﬁes(m]ﬁ , g] tl%li ( _dmﬁ! dl-I=6-a; @mﬂd :-;atn(l:era it) 1
I H), |'6 o"" o —d; =t Az —1H 176,021 (d, J8. 7 rikbattedlAoh): {Defautt
3.84 %j °f* 21C d]3J—'FW5°‘°H2 62%) 2649% (t POP27. 5 Hz, 2\fmesNeyfqman
(75. 5HE —363-106—31p2—56—H46—22] 138.95, 136. 43,

129. 698%§@3‘56‘3 119. 24 1158598, ]f‘i%. 53, 336%20. 6770088, 33, 39.74, 26.18.

7%5%%—*‘1013%;‘“9&.& 1. Q Hxanple 2:
hy%rsﬁnxo;@henyl) 3- (6 ndtshoqy psesi i n3sB9yflt Prospan- 1- one.
[A¥ergeskose HI0 ppm Beld Bxly asvesttodhenone, 2. 13g] of 64 net hoxy- 2-
% andeecal dehyde (|L5.1&s mpofie;, fand3sBon | efp029% NaOCH3 wer e

r eact pd%isttrofé+ 20 ppi Cyipd13THFsvet gi ve 1| 2g (309 of ¢hal cone after
purification. 111 NWR (300 MHz, CDCI3): 5 12.15 (s, IH, 8.24 (d,
J=14.7 Hz, 111), 8.01 ( d, d, J=1.2, 7.8 Hz, IH), 7.79 (d, J=15.0 He,
111), By G'GCf("EiﬂmQ‘iﬂt iy sganbthe 37"02‘“ Pﬁded1°lR“)d“°e7h°5§“(dde"e'Gf J=7.2, 7.2 Hz,
11135 swWeekidss(while daudingthd-evei o ikhrto Re Bbired exflent. Uhis Wik arBally8. 1 Hz, 1H), 6.99

(d, d, 8 (s 311). 10
1 3C Nh‘}f?%?%‘?%'e i o %%") B ?“’9“@%%“%%{%%‘?@&“ ‘g%g‘d i 24, 143. 26,
139. 15311015}19“'32”“1‘5“01"@‘3” cgs9 g suggole Igvspnyt defmedm °n°ﬂ118"%8 118. 58,

113. 32rdiady sBBin tHelit GBIt RGrimetativh D6 lilitatibly chd bgesyat i on of 1.52g of
chal copg,, Johh Cp@&pgmsangy@rﬁw@&ng%f&&(@ m/a&;u%eﬂnned 1.25g 15 (82% of
di hxdr ocha coRe arter purification on silica gel chromatography (5%
Et 0AL/ hexane). 111NMR (300 MHz, CDCI3): 5 12.39 (s, 111), 7.83 (d, d,
J=1. 5,Cohp@indi3,maf Belused HVCOA;IGHCﬁOr%ﬂ'l(Bm kngyn flaGouiGol{cale, sdleeteder,0. 9, 8. 4 Hz,
111)1 aﬁd s&@en(e%enl'gmcel‘]su@lagnandeédlif%m ch:h]‘)one 6. 77 (d J=7.2 Hz, 1H)1 6. 54
(d, J=8.1 Hz, 7 (s, 311), 3.46 (t, J=7.2 Hz, 211), 3.17 (t,
J=7.2 Hz, 2H).

HPLCM

(173%
pyrid

2. 35g




20 13C NWR (75.5 Hz, CDC13) 8 205.86, 163.71, 162.43, 157.65, 138.79,
136. 11, 129.99, 119.54, 118.83, 118.37, 115.34, 107.96, 52.95, 36.57,
31.39. HPLCMB (APCl+): nk=258.1. Exanple 3:

1- (2- hydr oxyphenyl) - 3- ( 2- met hoxypyri di n- 3-yft propan- 1-one. 25 2. 39g
(17.6 nmmol ) of 2-hydroxyacet ophenone, g2. 10g of 2-nethoxy- 3-

pyri di necar boxal dehyde (15.3 moft, and 10 nil of 25% NaOCH3 were
reacted in 50 mM of dry THE to give 2.35g (60% of chal cone after

puri f i catliherliscldshre MR w (3tHer MdztratéDGA B folwidg &&n(}ﬁes, Whikh afe pldel{d, d,
./=1.8, 4.8 Hz, 111), 8.02 (d, J=15.6 Hz, 111) 94786(m2H),
30 7.90 (eéema%gHz 1H), 7.52 (d, d, J8. 4, 111), 7.06-6.98

311 in- 06,
165, 65, Fedmipte 138(3%11%%3 3“% oy Pyl f‘?%?ﬂfaﬁ 098 oo,
120. 08, 1o gigring sedutipp of ﬂilwdzcacyaqeiozshmones%lgg 16HPRON | i RrogHl €30 ml) at

ot of DS CrarAag St PR e E AR ot

puri fi catandn0 ad sslutibaf &M ohwatmt D@g,&ahym(nS% Eh@@@ﬁﬁmxaﬂse@onhhﬁuélgwoo
MHz, CDCl 3 5 12.31 (s, 1H), _8.07 . d, 7.7
(d, d, J ﬁEzféd ats“"imkﬁmlgeﬁfﬁe'?oﬁfs g@“f?’ glg ﬂ(%waﬂov as@dg%fl tf’gge ’aacufﬂ flgsk.g 1
l]_.|ZH) 1 éogé{@legaue\%og')s la@gr bga237a(ctailﬁ&l th 1:1'15&7 u;biln%) IN BECBand Q{traéltfd ﬂrrée%%nes&v@h |2_|§.0
13C NVR (Et50s. ke ogpaic dgyes @wu@é and ézechGN 2 @Q) The sqlaéntssms rme’g an

536'2%8’ v %\0/%%{1 A%@’]%SI)JI&S #%iégrafﬁ&ﬁgﬁ%&ca%? 855/2 Eté‘AQH%g) to %?\re‘?}ge yé?llovs57
rlmé i2) hg grsobxwhehyo@a)s 1&y6taHimed With hbi BOw o/ xytd )fmtd)pa@?]fllprgd(l)l&‘,l (2921dH( 16. 3
car boxal &\ﬁ@ég&fﬁ%eﬂ gq?{ﬁc’l (ioﬁﬁig $ (dzgr‘?fh%c’-@ eﬁ%g’é’t?&? in
50 m of 70b’1y(dTﬁﬁ stsq{%ll‘ﬂf; is‘é&ﬂ@%{zom h%bg&'ed 9af=6 §f7 2 Hg, D), Z .05 (d
purification. N 11),

8.05 (d, Ja§4Hn 15) 6197 @, diz/=6 1y . 5 Hz, 88D ,(Gi84 Jﬂ&le,, 119, iOIHﬁS,, 3H)1)

700 (o, GRS R e S Rdr 1elsf by, P34, ek é%{%% 13

NVR (75 528180, 10043) 1994 928.60, 11383, 618.691571.68,531553. 29, 136. 66,

134.28, 132.96
HPLCMS (APCIH+): m/z=256.2.

In a 100 ml round-bottom flask, 0.53g of chalcone (2.08 mmol) and 90mg of 10% Pd/C
(0.86 mmol) was mixed together in 20: 10 ml THF: MeOH solution. Hydrogenation at
atmospheric pressure then filtered off the catalyst. The crude was purified by
chromatography on silica gel (10% EtOAc/hexane) to provide 0.35g (58%) of final
compound. 'H NMR (300 MHz, CDCls): 8 12.15 (s, 1H), 7.97 (d, /=2.4 Hz, 1H), 7.65
(d, d, /=1.5, 8.1 Hz, 1H), 7.41-7.36 (m, 2H), 6.91 (d, d, J/=0.9, 8.4 Hz, 1H), 6.80 (d, d, d,
J=1.2,1.5, 8.4 Hz, 1H), 6.62 (d, J=8.7 Hz, 1H), 3.84 (s, 3H), 3.21 (t, /=7.5 Hz, 2H), 2.92
(t, /~=7.5 Hz, 2H).

CNMR (75.5 Hz, CDCly) 8 204.86, 163.00, 162.50, 146.22, 138.95, 136.43, 129.69,
128.63, 119.24, 118.95, 118.63, 110.67, 53.33, 39.74, 26.18.

HPLCMS (APCI+): m/z=258.1.



129. 46, 129.03, 121.63, 119.71, 119.26, 118.93, 118.66, 15.82. 25
HPLCMS (APCl+): m z=246.1 Hydrogenation of 0.48g (1.96 mol ) of

chal cone with catal ytic anount of 10% Pd/ C obtained 0.15g (27% of

di hydr ochavease/183%er purification on silica gel chromerGIYrREPPINICRS%
Et OAc/ hexane). NMR (300 MHz, CO300): 68.73 (s, 1H), 7.87 (d, d, J=1.8,
8.4 Hz, 110, 7.49 (d, d, d, J=1.5, 7.2, 8.1 Hz, 1H), 6.97-6.91 (m
211), 3.42 (t,J=6.9Hz, 211) 30 3925(t J= 69Hz 211), 2.41 (s, 3H).

13C NMWR D 24 151.88. 149.84, 137.49
132. 31, T‘"i‘éﬁz‘ﬁ% ’)"'1“26'? gg'm'-‘i'ﬁ?ypesgdm'ges') pEPamlingy 14 57, HPLCMB
(APC1+): mz=248.0 11 Exanple 5:

1-(2- hydrqug/(mhsaam&) ofa hgﬁm@aytaﬂh@flohedb g bydRstokylz-n- 3- yl ) pr opan- 1- one.

1. 85¢ (13 X t

6- (pyrrol lwl |nﬁ oxa? @?I nar lg %ﬁd’ﬁ %Q?B%D‘fe)wm%ﬁ‘gmmmrﬂw of 25%
NaOCH3 i/\é?’@tor%éﬂeﬁo%mfslglcme a&ﬁrpldf Gatiqi-FHNYIRBROMIZz, OBCID: $65%) of
chal cone 124 @nupepd i a1 @) $H1NNR, 800 szzin) GReid)<15 843 13 (bs,

8.3 84 (d, J=1.5

Hz, 111) L}ng%{g‘ déﬁ&H;ﬁszH%? é(gﬁvﬁz I#—q}éq‘?‘?ﬂg d}l;%HZ’SH ( .5, 7.2,
B0 b 108 14 9.5, 68 He YR 930 y-1238) Hi. BOOW (/R HOlED 08 8. 4 iz
111), 6.89ufd, d, d, J=0.9, 7.2, 8.1 Hz, 111), 6.37 (d, J=9.0 Hz,

T i%““%f&@fgaf‘ﬁi@%&%“éﬁ%l Byt ihas 3G MRS 5 e, CDC13)
120. 21, 13@036123.5% 139.18.919.711 B833% 11815841482, 53B3.7. 04, 46.97, 25.38. HPLCMVS

(API - ES) HPIEMS 2901+ mdysiopgenat i on of 0. 659 (2. 21 ol ) of chal cone
with catal ytic amount of 10% Pd/ C 15 obtai ned 0.46g (70% of
di hydrochal cone after purification on silica chr omat ogr aphy (5%

Et 0Ac/ he¥tesgenatigmof \$4z of dulgonk/pmith cayieaDpunt Wﬂﬁg’g@ oBgnedi2511) |
7. 50- 7154 33264) oF, dihgdr)chal@nOftefpuiiftation By silizklel chbondBgrbflly (5378. 7 Hz, 111),

(75,5 o "R 53 ahh 2060 Blaaetbm Tl gty 5 ;T

130 13, 38), 12537 4IEm, 2@ 9@1‘* d. 39, ?‘?Hz,il_'i)?ﬁ @Z(d d1.569.95 HzqBD 457 39. 55,

26. 03, 2%d,02.2 HAPIHGMB4 (L\Ris:1 [ER) 1H), W72 5. 2917,.346 (tfp<anmd, eHps.17 ¢,

1- (2- hydroxy f}gyl) 3-(5-net hyl i soxazol 3-yl) propan-1-one. 25 2.24g
(16.5 nnp ' of hydr oxyacet ophenone, 65g of

5- met hifl i SORERGS- é%%’&bbé?%éﬁ;lé@l(1@4391%%”}8 79aMB 11 0299P. of 25% NaOCH3

wer e reactsesd, 1108H 0181%y, 104.340010y.0d biost &.59i3ve0.1. 599 (29% of chal cone

after pu%?@g&gﬂﬁﬂ}zl:%%}%o MHz, CDC13): 6 12.53 (s, 1H), 7.87

(d, d, J= 7.80 (d, J=15.6 Hz, IH), 7.69 (d, J=15.6
Hz, 111), 7.56-7.51 (n, IH), 7.05 (d, d, 8.4 Hz, IH, 6.99-6.93 (n,
111), 6. ¥kaniplks 3: IO hydirddz pheyliild-2-ntetaQypySdin-3-yl)propan-1-one.
25
2.39g (17.6 mmol) of 2-hydroxyacetophenone, 2.10g of 2-methoxy-3-
pyridinecarboxaldehyde (15.3 mmol), and 10 ml of 25% NaQCHj; were reacted in 50 ml of
dry THF to give 2.35g (60%) of chalcone after purification. 'H NMR (300 MHz, CDCl;):
§ 12.85 (s, 1H), 8.24 (d, d, /=1.8, 4.8 Hz, 1H), 8.02 (d, J=15.6 Hz, 1H), 7.94-7.86 (m, 2H),
30 7.90(d, /=159 Hz, 1H), 7.52 (d, d, /=8.4, 8.7 Hz, 1H), 7.06-6.98 (m, 3H), 4.12 (s, 3H).




30 311). NVR (75.5 Hz, CDC13) 5 193.08, 170.59, 163.68, 159. 84,
136.96, 132.03, 129.81, 126.62, 119.62, 119.02, 118.73, 99.99, 12.32.
HPLCVS (APCl+): m z=230.1. 12 Hydrogenation of 0.61g (2.66 nmol) of
chal cone wohomad=abe/t i c anount of 10% Pd/ C obt ai ned 0. Geg/dH8igoomis
di hydrochal cone after purification on silica gel chromatography (10%
Et OAc/ hexane) . NMR (300 MHz, C3300): 57.92 (d, d, J=1.5, 8.4 Hz, 1H),
7.51 (d, d, d J=1.5, 7.2, 8.4 H0 1H), 6.98-6.93 (m 2H), 6.95 (bs,
111), 3. J=7.2 , .5 2H), 3.05 (t, J=7.2 Hz, 211), 2.39 (bs,
31 30 KRG8 B EpChL BB 165 Solet b s 7 1, T 8 163 23

137. 42, 1X1724122.69 219,083 18.8B208.8% 118239101, 538 HPLZMS BAPCBS:;, 21. 21, 11.92.
HPLCVS (AR=deR): 1n/z=232.1. 10 Exanple 7:

1- (2- hydr oxyphenyl) - 34yri di n- 3-yl ) propan- 1-one. 2.36g (17.3 mmol) of
2- hydr oxyacet ophenone, 1.7g of 3-pyridine-carboxal dehyde (15.9
nunol ) ,3 dydro@natipn P-4 L5 shalconhaBOlBlytermeunt 0% @Y Clobai®A 04 of dry THF to
give 2. OQQ%ggﬂl%d:&fhal&H@J ﬁicafohe&s.lny%a i dnidbolrMhy (5%l INVR (300 MHz,

CDCl 3) : 66 ‘;} 8.67 (d, d,

0D Yo TV”@@%"W@G‘)W(Q‘QE e e a2y 3gar, V)
7.91 (d, 185179z 3181)Hz, B)TES00AS (d 2H56.89 (B, S~0P)8,1 HE, BB68952 (m 1H)

7.43 (d, fq, A7Hs11.80) k?(d dl.!EDS:l sl6 1%7(}6;3 s‘ég 5. 9329%48 111),

6. 99(d10é %(13_ Hz, CDC13) 8
193. 1110 BB RSN 149 97 141 47 136. 75, 134.87, 130. 49,
129. 64, TE3NG6(5.182CREL) 8209.68162.411162.00]44 5183572, 13018, HPBENG (APCL+):

M z2=226. Y33 1|T|}’1q§§19m%5'1@3"520f1692 626 {727 HBo4mol ) of chal cone with

catal yti 09 Pd/C obtai ned 0.31g (50% of dihydrochal cone
after ?ﬁpﬁﬁg%gﬁ 6’%’ Irca gel chromat ography (10% Et OAc/ hexane).

1] NNR(300 MHz, CD30D): 58.51 (d, J=1.8 Hz, 111), 8.37 (d, d, 25

J=1. 5, 14 FRadiple 4: 4D-hydfexIghehfh-3-@-methiphthiskol-Bylprdgén-1-bdd) . 7. 81 (d, d,
J=1.8, 7.8%", 1%,”.%"(%@%#7.37 5(8’&)%%“ =5.1, 8.1 Hz, 1H),
6.97-6.91 (m 2H), 3.49 (t, .1=7.2 Hz, 2H), 3.11 (t, J=7.2 Hz, 211).
"C NMVR ( 28lH14Lmmengahyicgypa@heone, 188 opimetiybigazgigs- 147. 81, 138. 92,
138. 43, latoxdldehydd 3l 4ihol), add10kdl of 62 NaBOH; wedddeadtdd in 308 o0dy 40. 28, 27.94.

30 HPL CN@H% 'tA(‘)Pgllve '1:'§gg: (Sg%)zo?gh%éon% after purification. "H NMR (300 MHz, CDCl;): &

20 12.73 (s, 1H), 8.76 (s, tH), 8.05 (d, d, J/=0.9, 15.0 Hz, 1H), 7.82 (d, d, J=1.5, 8.1 Hz, 1H),
7.49(d, d,d, /=1.5,7.2, 8.4 He, 1H), 7.31 (d, /=15.0 Hz, 1H), 7.00 (d, d, /0.9, 8.4 Hz,
1H), 6.95-6.93 (mm,1H}, 2.62 (s, 3H).
C NMR (75.5 Hz, CDCly) 8 192.60, 163.62, 157.68, 153.29, 136.66, 134.28, 132.96,
125.46, 129.03, 121.63, 119.71, 119.26, 118.93, 118.66, 15.82.

25 HPLCMS (APCI+): m/z=246.1
Hydrogenation of 0.48g (1.96 mmol)of chalcone with catalytic amount of 10% Pd/C
obtained 0.15g (27%) of dihydrochalcone after purification on silica gel chromatography
(25% EtOAc/hexane). "H NMR (300 MHz, CD;OD): &8.73 (s, 1H), 7.87 (d, d, J=1.8, 8.4
Hz, 1H), 749 (d, d, d, /=1.5, 7.2, 8.1 Hz, 1H), 6.97-6.91 (m, 2H), 3.42 (1, J=6.9Hz, 2H),

30 3.25(t,J=6.9Hz, 2H), 2.41 (s, 3H).
C NMR (75.5 Hz, CD;0D) §206.17, 163.24, 151.88, 149.84, 137.49, 132.31, 131.43,
120.82, 120.27, 119.05, 40.66, 21.40, 14.57. HPLCMS (APCI+): m/z=248.0



13 Exanple 8: 3-(furan-2-yl)-1-(2-hydroxyphenyl)propan-1-one. 2.27g
(16.7 nunol) of 2-hydroxyacetophenone, 1.52g of furan-2-carbal dehyde
(15.8 mmol ), and 10 m of 25% w NaOCH3 were reacted in 50 m of dry
THF to gi weo2oedgoDdo€ 71%) of chal cone after purificati orrANR2080000vHz,
CDCl 3): 612.90 (s, 11), 7.94 (d, d, J=1.5, 8.1 Hz, 1H), 7.71 (d,
J=15.0 Hz, 1H), 7.58 (d, J=15.0 Hz, 1H), 758(d115Hz 1H), 7.51
(dde15 72 84Hz 1|—|)11704(de09 8.4 Hz, 1H),
6.96 (d, J= 11) =3. 3 Hz, 111)656(dd
J=1.5, 3. Fs“‘F&“*S |11(? 5‘“" Nﬂ)l'iﬂf*ﬁy"s"q&"Y'M'B?‘Yﬁpff%’lﬁ° 163. 57,

151. 56, 145.41, 136.27, 131.11, 129.63, 10 120.08, 118.83, 118.54,
117. 67, k%, @66 m%a;ofa&ydrwkmm{oﬁpﬁgm HhATRASlicoiidislE@oenat i on of

0. 48 2. 4 | t of .10% Pd/ C

obt algn(ed( 34%‘(%3/8 #55?1%)&#63?{%e‘b"fﬁﬁﬁ‘%f”ﬁ%@%‘?@‘@&#on on silica
gel chr et gichaivye a6 peEHtiEn.0 AENHE LNz, IURLY aoolmgﬂm 3): 12.25
(s, 1H), ZJJZQII-deIH)dISSJgd'}algBHgH]l) H@(dMSHilﬁ)S'fﬂﬂ(d dde28l90l=1.5, 7.2,

8.4 e W 5yt Lg 2Rl o 0o il P L sy T ﬁgg(f’i%“’gzwlmose(?nz

1H), 3. 384z, IH)5B9 @, did, S~OHY.2, 83 HDIH){6,37 ([-F-9% HeLH),2Mp (bs, BBE. NVR ( 75. 5
Hz, CDC13)5620dn 49, 162.44, 154.27, 141.26, 136.37, 129.83, 119.28,

20 23000 S RSP s kb 810518 36, 1578, P T 01as TR, (AP -ES)

m z=216. 9
1-(2- hydr@ﬁ@}pﬁ@ﬁly198-63,-1(18346srti|8{3h®14i4ﬁdp’§z¢4i, #9-233%| ) pr opan-1 -one. 25

2. 159 ( 1mpBcrnedp-E9f m2=0y gr oxyacet ophenone, 2.8g of
4- ot phol i nobenzal ehyde (14.5 mmol ), and 10 M of 25%w NaOCH3 were

reacted in 50 m of dry THF to give 2.52g (56% of chal cone after
puri f i cativérpgenaivRef 08802 RHrmollof ¥ipl@pe wigh catglytEamount of 169 Pd/Q 43 (d, J=2.4
g|2,4 :—||le ,obtdinéd 9445 M)(oﬂillh)alﬂlhalcgnc arder furifl€tidnBh siddd)gel cHrofdogla g 823 g 33
(m 4H), j@%‘é’g?‘?%%‘e) N%Oolwg% ﬁﬁé}w@/&% ?é %2‘?#@534)@3" 8 193. 27,
163. 58, 259684?68915112%,95 3 (4 F=8gHz, 113639329 (nesngmo (1.29.238,2H1.20. 18,

120. 13, 1b8199m, 4H8. 59, 116.27, 106.44, 66.58, 45.09. HPLCVS (APCl+):

rN12=31 11 \MR (75.5 Hz, CD:OD) §205.95, 161.92, 155.96, 146,25, 137.93, 135.92, 130.13,
20 123.17, 119.41, 118.77, 117.62, 106.91, 46.45, 39.55, 26.03, 25.02.
HPLCMS (API-ES): m/z=297.2.

Example 6: 1-(2-hydroxyphenyl)-3-(5-methylisoxazol-3-yl)propan-1-one.

25 2.24g (16.5 mmol) of 2-hydroxyacetophenone, 1.65g of 5-methylisoxazole-3-carbaldehyde
(14.9 mmol}, and 10 ml of 25% NaOCHj; were reacted in 50 ml of dry THF to give 1.59g
(29%) of chalcone after purification. "H NMR (300 MHz, CDCl;): & 12.53 (s, 1H), 7.87
(d, d,J=0.6, 7.5 Hz, 1H), 7.80 (d, /=15.6 Hz, 1H), 7.69 (d, J=15.6 Hz, 1H), 7.56-7.51 (m,
IH), 7.05 (d, d, /~0.6, 8.4 Hz, 1H), 6.99-6.93 (m, 1H), 6.31 (d, /=0.3 Hz, 1H), 2.50 (s,

30 3H).
3C NMR (75.5 Hz, CDCL) & 193.08, 170.59, 163.68, 159.84, 136.96, 132.03, 129.81,
126.62, 119.62, 119.02, 118.73, 99.99, 12.32. HPLCMS (APCl+): m/z=230.1.



14 Hydrogenation of 0.341g (1.10ntnol) of chalcone with catalytic
anount of 10% Pd/ C obt ai ned 0.44g of dihydrochal cone after
purification on silica gel chromatography (10% Et OAchi exane). 111 NWR
(300 MHz, vap3é@moss@s 8.04 ( d, J=1.8 Hz, 1H), 7.90 ( d, rdr/Ghziosmpoods 1
Hz, 1H), 7.55 (d, d, J=2.7, 8.7 Hz, 1H), 7.52-7.46 (in, 11),
6.96-6.88 (n, 2H), 5 6.79 (d, J=7.2 Hz, 1H)3.81-3.78 (in, 4H),
3.43-3.35 (m 611), 2.97 (t, J=712 Hz, 2H). 13C NMR (75.5 Hz, CD30D)

8 205.19 60. 51, 1 137.79,.135.9 30,68, 125. 65,
120. 35, [ydoepaato °£§-.% 2 g’ﬁf&%@%&q@gﬂ Hith catgisic gmoun %’1 3‘6 HPLCVE
( API - ES) obtinpt §ERIGRY) of dilydiBshalgsb eftet @rifi@tiqan silica gel chromatogmphy

5- d: met hyﬂo%tﬁt@,{m%xaxé)ﬁﬂﬂﬁuhmiﬁ&mnw 9W,QAPANs ke 2. 09 (14.7
4, 5- d| ne?ﬁ&,idf%Fa’n‘ysﬂaér‘*ﬁkﬁ Hﬂﬁéé%%ﬁ Ii) W‘)lmé’n“a(ﬁﬁ?%ﬁz’of 25% wt
NaOCH3 Sw@Hk3 6%a &7z H)PPoMs, 8D dry THE to give 1.71g (50% of

chal Cone”@fr\ﬁ\ﬁiapblﬁtf:bgﬁi'5%6081#114 W%(l%%& > &Q%%vs 8 13.07 (s,
15 1H), 7.95 d, J=15.0 Hz 7.51-7.42

1
151 TS Y g Aindge O (S 700 P I 7 -7 42
9.0 Hz, HPHIMSG\PBES)(w/~23H). 2. 34 (s, 3H). 2.00 (s. 3H). 13C NVR (75.5
Hz, CDC13) 8 193.29, 163.52, 152 60, 148.96, 135.91, 131.22, 129. 56,

121. 57 20 67, 11 5.20, 11.88, 9.68. 20
HPLOVEY ‘32’ gﬁl‘gﬂ‘ﬂt‘gp‘“’rﬁy "é‘g'g'ﬂéﬂ’?l’aﬁ“ BF* 1. 06g (4.38 mml) of
chal cone with catal ytic anobunt of 10% PcYC gi ves the di hydrochal cone
"éng 8 E) )| pubiég (({ﬂ; TRl @ ahﬁirclxwaao;gabnechfgqmpﬁ%@amxaldlﬁbae (N\/RJ ( iog M;Z )
9.0 Hz, Tﬁ)°8 B‘%“?‘ g”f W‘%ﬂé’g% W"éefﬁi‘de%“‘kg‘h'("gd” ?ﬂg‘ wgyc s Qt’dg(t J=7.8 Hz.
21), 2. 967(0 of ciriepnefigapurifipgioy. 'HNMR (306MHBEPCL)] 882766((5 IHBH)B 13C NWR
(1 ;g gotlz (, @%Q@)l}@%g(ﬁh—ﬂﬁ& ﬁél,m)é%-zﬁﬁ (m, 1160 707 %g; A7 823 1(1)319534
120,80, 180138 08 v 3rs cHIS hse s o8 A,

8.1 Hz, 1H), 7.07 (d, d, /0.9, 8.1 Hz, 1H), 6.99 (d, d, d, /=1.2, 7.2, 8.1 Hz, IH).

BC NMR (75.5 Hz, CDCly) 8 193.11, 163.70, 151.26, 149.97, 141.47, 136.75, 134.87,

130.49, 129.64, 123.86, 122.22, 119.81, 119.00, 118.77.

20 HPLCMS (APCI+): m/z=226.1.

Hydrogenation of 0.62g {2.76 mmol) of chalcone with catalytic amount of 10% Pd/C
obtained 0.31g (50%)} of dihydrochalcone after purification on silica gel chromatography
(10% EtOAc/hexane). "H NMR (300 MHz, CD;0D): 88.51 (d, /=1.8 Hz, 1H), 8.37 (d, d,
25 J=1.5, 4.8 Hz, 1H), 7.91 (d, d, J=1.8, 8.4 Hz, 1H), 7.81 (4, d, J=1.8, 7.8 Hz, 1H), 7.49 (m,
1H), 7.37 (d, d, J=5.1, 8.1 Hz, 1H), 6.97-6.91 (m, 2H), 3.49 (t, /=72 Hz, 2H), 3.1 (t,
~7.2 Hz, 2H).
3C NMR. (75.5 Hz, CDs0OD) §206.61, 163.27, 150.33, 147.81, 138.92, 138.43, 137.41,
131.49, 125.14, 120.80, 120.24, 119.04, 40.28, 27.94.
30 HPLCMS (API-ES): m/z=228.1.



30 15 Exanple 11:

1- (2- hydr oxyphenyl) - 3- (4- et hyl t hi azol - 2-yl ) propan- 1-one. 2.27g (16.7
nunol ) of 2-hydroxyacetophenone, 2.0g of

4- met hyl t hwazabaeRecar bal dehyde (15.7 mmol), and 10 m pafri@idbowboors
NaOCH3 were reacted in 50 ml of dry THF to give 5 0.67g (17% of

chal cone after purification. 111 NVWR (300 MHz, CDC13): S 12.67 (s,
111), 7.98-7.95 (m 111), 7.80 (d? J=15.3 Hz, 1H), 7.89 (d, J=15.0
Hz, 1H), 7.53 (d, . d, J=8 .4 Hz, |H), 7.11 9s, 1H), 7.05 (d, J=8.4
Hz, IH), Fé?“@g" ’%-gj““ﬁf‘,“"ayé’ﬂ*é%?‘ﬁ?"?%“erl&‘),l”ﬂwﬁb'.‘??es6 (s, 3H). 13C NMR (75.5
Hz, CDCl13) 8 193.04, 163.65, 162.50, 155.71, 136.77, 135.40, 129.95,
10 123. 4Q.27g(1&7 Aot k2 BydkyacdidfRefb, 1.92h 8r 0rdn-2-dafoailithydd VS (APCLH) :

n z=246. 1, d nat.i, .2 4. 90 [),0 hal cone with
catalytiém%¢Mﬂ%ﬁggfﬁ%éagﬁﬁﬁiﬁﬁﬁ%§%ﬁgﬁm%ﬂgﬁémfgﬁ€5gg?'ﬁﬁhydrochalcone
af t er  pur7ipq) efxhdlespe afer pyiificition. GENMR K308 M. SHICAD 912 36(s.(1HD 94
Et OAc/ hex@agr1.s, $.1 4z MR 76 BRAMArH., (30494, /a5 6193l elss d,/~9d5-1. 5, 8.4
6 03 (s, 73 B b 13 Grek by P B e digd °00) (M
NVR (75. 3-8 8.1 EpdBBp-75(d.2053 B 1H 36 (84, ~1.63.333, IM53. 11, 137. 47,
%nggE 1‘2:64%{?@75.&39,0%%13) 3-%43:3(2663.5]?;-1‘51.'5@14]?%@,313@15; 1338, $6,63,27. 90, 16. 65.

- ; = mpl e 12:
1-(2- h%ﬁ%é&@pﬁ%ﬁﬁal)sﬁg{%ﬁér ﬁ&?%‘gﬁ‘% ) propan- 1-one. 2.08g (15.3 nmol)
of 2- hydiBkiMe erPehhianorts;1- | . 559 of 2-pyri di ne-car boxal dehyde (14.5 25
nmmol ), and 10 m of 25% wt NaOCH3 were reacted in 50 m of dry THF to

give 1.4q,(43%. of ne..a r purification 0 MHz, CDC13):
015 7o tubitidiorg 0 SRG S Sl P oSGl QN 0D M, PES)
8. 06 (d, °obained 924 (&1%§) of dijydrochplepne afier gugfigation of siliqg gef clupmatopphy 777 (d, d,
d, J=118 (5% EDAc/Rexde). THNMRT300 Ba1Z, 1223, 1)), 7.70 @& F1321(m 1H), 7.05
(d, J=8. 7.01-6.94. ( : (75..5. Hz, CDC13) 8
10112, Tedmaiwelya bl gl B robhe o dp ply AN L R

1H), 6.92 (d, d, d, /=1.2, 7.5, 8.4 Hz, [H), 6.32-6.30 (m, 1H), 6.09-6.08 (m, 1H), 339 (t,

J=1.2 Hz, 2H), 3.12 (1, J=7.5 Hz, 2H).

BC NMR (75.5 Hz, CDCLs) & 204.75, 162.4, 154.27, 141.26, 136.37, 129.83, 119.28,

20 118.96, 118.53, 110.36, 105.58, 36.56, 22.55.
HPLCMS (API-ES): m/z=216.9.

Example 9: 1-(2-hydroxyphenyl}-3-(6-morpholinopyridin-3-yl}propan-1-one.

25 2.15g (15.8 mmol) of 2-hydroxyacetophenane, 2.8g of 4-morpholinobenzaldehyde (14.5
mmol), and 10 ml of 25% wt NaOCHj; were reacted in 50 ml of dry THF to give 2.52g
(56%) of chalcone after purification. 'H NMR (300 MHz, CDCl): §12.99 (s, 1H), 8.43
(d, J=2.4 Hz, 1H), 7.93-7.84 (m, 3H), 7.52-7.48 (m, 2H), 7.03 (d, d, /=0.9, 8.4 Hz, 1H),
6.97-6.92 (m, 1H), 6.68 (d, /=9.0 Hz, 1H), 3.86-3.83 (m, 4H), 3.69-3.66 (m, 4H).

30 "“CNMR (75.5 Hz, CDCl) 3 193.27, 163.58, 159.87, 151.09, 142.84, 136.03, 135.90,
129.38, 120.18, 120.13, 118.70, 118.59, 116.27, 106.44, 66.58, 45.09.

HPLCMS (APCI+): m/z=311.2.



130. 28, 125.83, 124.67, 124.29, 120.10, 118.94, 118.51. HPLCMVB
(APC1+): nlz=226.1. 16 Hydrogenation of 1.22g (4.44mol) of chal cone
with catal ytic amount of 10% Pd/ C obtai ned 0.57g (46% of

di hydr ochal@onenabdeer purification on silica gel chronetcoguagpodpa0%
Et OAc/ hexane) . NVR (300 MHz, CDC13): 8 12.29 (s, 1H), 8.52 (d, J=4.8
H, 1H), 7.84 (d, d, J=1.5, 8.1 Hz, 111), 7.61 ( d, d, d, J=1.8, 7.5,
93Hz 1H) 745(d d d 5J148 8.7, 99Hz 1H), 7.25 (d, f=7.8
Hz, g H) 6.98 (d, J=8.4 Hz, 11),

. 92- 6 86‘Y%‘?ﬁ°“a oy ¢ 03‘§8 §61°‘(“P°‘)‘rfﬂbf‘°%1° h calglyfic ampussgf I0p PIE_7 5 1y o)
HPL CVE ( AbhineESH4g ofilindidRBlcthe aﬁxmﬁtaeonjbﬂ silica gel chromatography (10%

L- ( 2- 1y di@yaaRaiy Lhodak BYS il oot ld HORPEN=s 8016, AR (8:4260 (16. 6

mol ) of 2- h dr oX acetophenone ridi'ne- carboxaldehyde
(181 gty & Bt 67 1 02 S0 A (b, S S 60 1 50, i o dlry
THF t 0 5gbvedl=-028z 1RP%)-3.0f (mo41D) 00ORESS af, 6BY, 2.pu, Ufixet 2n. 111 NVR (300
M-z, CDC'@NM@(%?H%@DQ@D)@?ME} ?60%? 1578957196()5”13727’9")195%55 ?gfd d, J=1.5,

0

7.8 Hz _5 6-7. 48 , d, 15 J=0.9,
8.4 Hz, 13955 18%-HylIpd’, ‘EFﬁ 3@362659? BALPS08 |3c NVR (75.5 H CDC13)
8 193.08,HP1,6&SG@I-E&)56/z6230142 04, 141.70, - 136. 91, 129.74, 124.45,
122.06, 120.08, 119.05, 118.70. HPLCMS (APCI +): nlz=226. |. 20

Hydr ogenati on of 1. (6.22nr of chal cone with catal ytic anount

of 10%0PEf@P6°o‘Paﬁm4eﬁ9'6'°‘£9‘§ﬁ“(21ﬂh FCOYIraRY YRR d O af ter
purification on silica gel chromatography (30% Et OAct hexane). 11 NWR

J=1.5, 7. d, Hz

D Tooy, 1k mmionzapt o dhyoithstog Mgl e diceq Bysofgr gmrr i O
J=1.2, 712ig B0%) #fchdcday aﬂeBpUﬂﬁcaﬁdn, m:wrz(m MIZHEDCIRS 833.07(s(t, J=7.5
Hz, 2Hs ﬂ{ﬁ@ﬁ%i@ﬁzw (@DQ% 7%&74%@12214570%%% 149. 67,

(12\2' 5‘23) %bﬂé‘?‘g 7;6'112}?34 :3 11%15)9,660 (s, IH}Z 34 (s, 3H§§oo4 (9, 3H)2 8.95. HpLavs

13 NMR (75.5 Hz, CDCls) 8 193.29, 163.52, 152.60, 148.96, 135.91, 131.22, 129.56,
121.57,
120.22, 118.67, 118.46, 118.43, 115.20, 11.88, 9.68.

20 HPLCMS (APCIH): m/z=243.1.

(300 MHzp, gﬁ)nol%&ﬂh%dr&x@a&t%pheéoﬂé—l 75g%f5435 ﬁméﬂ;ﬂ(ﬂa{lz c%ﬂﬁ%ehy(?e]-??’ (d, d,

Hydrogenation of 1.06g {4.38 mmol) of chalcone with catalytic amount of 10% Pd/C gives
the dihydrochalcone after purification on silica gel chromatography. '"H NMR (300 MHz,
CD;0D): $791(d, d, /~1.8, 8.4 Hz, 1H), 7.50(d, d, d, /~1.8, 7.2, 9.0 Hz, 1H),.6.97-6.92
25 (m, 2H), 5.83 (5, 1H), 3.34 (t, /=7.8 Hz, 2H), 2.96 (t, /=7.2 Hz, 2H), 2.13 (s, 3H), 1.87 (5,
3H).
'3C NMR (75.5 Hz, CD:OD) §207.01, 163.31, 152.56, 146.67, 137.33, 131.50, 120.80,
120.18, 119.02, 115.46, 109.61, 37.88, 23.56, 11.10, 9.84.
HPLCMS (APCH): m/z=245.1.
30



Exanpl e 14:

1- (2- hydr oxyphenyl) - 3- (6-(pi peridin-1-yl)pyridin-3-yl)propan-1-one.
1.72g (12.6 nmol ) of 2-hydroxyacet ophenone, 2.0g of

6- (pi peri dvo2doog@dcot i nal dehyde (10.5 mmol ), and 10 nircafcH2bi%owdo7s
NaOCH3 were reacted in 50 ml of dry THF to give 5 1.41g (43.5% of
chal cone after purification. NVR (300 MHz, CDC13): 8 13.10 (s, 1H),
8.39 (d, J=2.4 Hz, 1H), 7 93 7 895(m 2H) 7.80 (d, d, J=2.4, 9.0
Hz), 7.51-7.42 mFl;‘) 9, 8.4 Hz, 1H), 6.94 (d, d,
d, J=1.2Esampjellg 1-(2- ‘°‘Iﬂlrf"ﬂ)6"(we@ﬂfh'ﬁdé'ybp'lﬂﬂaﬂ'lﬂqf 3.71-3.67 (m
4H), 1.75-1.67 (m 6H). 13C NWR (75.5 Hz, CDClI3) 8 193.28, 163.55,
19909, 1ok avﬁ,@%oﬁﬂhyd Béceﬁ cnch2B.0864 bl lmolééearblla&%%?évs 1(1/§P39+)
m 2=309. %‘]58’ %ﬂ@i LR BRTEY Eﬁsv(eff%%ﬂ%m ST A Rae i

cat al yts QGMG%Iof@HaIcQ@%t@dﬁrﬂlwm aHMRMR @03BHe, CBEYY 8 d.67ds, hydr ochal cone

af ter punigf iy 6@i. 9% ga ¢85 gﬁL 1ﬁm mmr@ﬂhﬁm 553 g@% Et OAc/ hexane) .

8 d, d,
EHTNﬁz(s‘%%W s G5 90N se. i o8y Ly i o s o S (O & 32 %

Hz, lB)ZISﬁ-(S3H)45(|n 4H), 3.34 (t, J=7.2 Hz, 2H), 2.92 (t, J=7.2
Hz, 2H) RINERs (35 ﬁz,ldbch@iiﬁ@l 1635%01%231815517631363;3 133601505, 147. 92,
139.59, 137, 55 46 .20, 119.04,  109. 25,

27. 34, 154239, “%%0 ﬂ?”z‘ésﬂpﬂéi\i/isll }&Pl -ES) rrlz 311_ 1. Exanple 15
1- ( 2- hy dHBKGB APCEH):-n8==246. azol - 2- yl ) propan- 1-one. 2.29g (16.8 mmol)
of 2-hydroxyacet ophenone, 1.8g of thiazole-2- carbaldehyde (15.9 25

nmol 10 i of eacte m of dry THF to
TToe) b, 3 iarmerbon 1 o8 b e R o L P SRt BHO%PRENMR ( 300° Mty
CDCI 3) :  @btdiged @995 (81%) DEfihyd@cigBone Frieppprifidation on pifica gl cBFmafogBphy( m  21- 1) |

7.06 (6 (@ EloAcRxand: 4 NRR iddMHzﬁcﬁﬁn)(‘é 7sdédGJ-1]5-%4¥[z 1,2, 8.1 Hz,
114). 67, 163.45,

7
1) bl b TR s 1B el % 45
118. 66. IZHPMINBJ%W:!@LW) m z=232.1. 18 Hydrogenatl on of 0.27¢g '

(1. 16mobh3) \afir b@hi@:ﬂ%wM@s@ﬁiﬂ'ﬂtlsaczoal@?mnhﬂfi 13086 Be/f obt ai ned

0269(27 al cone afte purification on silica gel
chr onat oé?éﬁh&}ﬂébé%ﬂgﬁﬁﬁ?&&ﬁé SHNMR (300 MHz, CD30D): 67.83 (d,

d, J=12®HPECNS WPIESDNZ72488 (d, J=3.3 Hz, 1H), 7.46-7.38 (m 211),
6.90-6.85 (m 2H), 3.55 (t, J=6.3 Hz, 2H), 3.39 5 (t, J=6.6 Hz, 2H).

550 i e S, 5 174 90175

2.08g (15.3 mmol) of 2-hydroxyacetophenone, 1.55g of 2-pyridine-carboxaldehyde (14.5
25 mmol), and 10 ml of 25% wt NaOCH; were reacted in 50 ml of dry THF to give 1.4g
(43%) of chalcone after purification. 'H NMR (300 MHz, CDCls): § 12.76 (s, 1H), 8.73
(d, /=4.5 Hz, 1H), 8.29 ( d, /=15.3 Hz, 1H), 8.06 (d, d, /=1.5, 8.1 Hz, 1H), 7.78 (d, /=15.0
Hz, 1H), 7.77 (d, d, d, /=1.8, 7.5, 9.3, 1H), 7.56-7.50 (m, 2H), 7.37-7.32 (m, 1H), 7.05 (d,
J=8.4 Hz, 1H), 7.01-6.94 (m, 1H).
30 “CNMR (75.5 Hz, CDCly) & 194.12, 163.66, 152.80, 150.21, 143.14, 137.00, 136.66,
130.28, 125.83, 124.67, 124.29, 120.10, 118.94, 118.51.
HPLCMS (APCl+): m/z=226.1.



HPLCMS (API-ES): mz=234.0. 10 Exanpl e 16:

3-(6-ehl oropyridin-3-yl)-1-(2-hydroxyphenyl ) prop-2-ea-1-one. 2.08g
(15.3 mol ) of 2-hydroxyacet ophenone, 2.05g of

6- chl or onivotiovaésdehyde (14.5 nmol ), and 10 m of 25% wCcThaCMdi@owes e
reacted in 50 m of dry THE to give 0.55g (15% of chal cone after
purification. IFI NWR (300 MHz, CDC13): 8 12.61 (s, 111), 8.66 15 (d,
J=2.4 Hz, 1H), 797792(m 211)16 790(D J=15.9 Hz, 111), 7.71 (d,
J156H%I,1112755£ g: 8.7 Hz 111)743(d
J=8. 1 Hz Bydpapration o 2343 *Hmmj “@“mﬁmwfﬂ@ﬁwafF°f§’9§Wﬁd d, d, J=1.2,
7.5, 8. lobt@ned 0.Fje. (4613 & dillyRo¢hi6onb afldr puriGREh 33 silfea i@&rm;ogﬂﬁ@ 72, 153.18,
149. 97, 0 ,122. 63,
119,71, PRI od v R i Bt e iS22 03,

1- ( 2- hydr‘H&Z/g%d(dt%éPﬁd%%Bﬂe?rﬂ}i)’ L (g8 Héﬁwﬂ 2145n@3* Y1) pr opan- 1-
one. 25 4=118%y7,0.2 Hz.3HMTB} {d, Jyf}SHz 1H), 7.13 (d, d, /=5.7, 7.2 Hz, 1H), 6.98 (d,

1-(2- hydn&mmzéln{)r@wa@ggml 3*’3@@@,@3?237. 813, of 6-
dehyde (20.4 nunol ), and 1.8g (32.1 mmoDof

met hoxy- 3- ne- car
KOH wer e%gééééal'?% '6’6_ of Et OH and 20 ml of 1120 nml to give 2.18g

(34% of chal cone after purlflcatlon [1i NVR (300 MHz, CDCI3): 8
13. 27 ('S gxdutfle1381-bnylrb )4- dn-Potie. (- 82 (m 311), 7.50 (d,
J=15.6, Hz 1H) éé’ mi’?]%é#j %mp"ée?(d J=2.7 Hz,1 H), 6. 61

30 (d, %, J24 90Hz 111) 525(s 211), 4.02 (s, 3H), 3.51 (s,

3H). 13C28pR G(G?QNEDPI E-hﬂm@&a@ﬁ)topemm@ll B8 of 41?86<!i'27>§rb%615€.h% (5763. 72,

igg %g inﬂﬂ;l-)dilﬂéﬁﬁfﬁﬁmil?dCI—is&wrelnoZéstﬂéo;i&ﬂirﬂ-ﬁ{Ft&ﬂigﬁlf.?(ﬁ 11r171 27316 0.
Hyr ogenGbr bl o sl prRes B MR B cERCY - M R T o
of 10% P&/TCroHh)al e d1T=D§ 7@6I204D,G 180 Gi 2h). 56 ¢ Wlme The7 Mrte d,

2I-§1; gwdgjmb}/s?ﬁ:( ﬁ{)([)@m@’?yjpﬁ’hgiﬂg;%? f h r t on silica gel
Sh brmt oor ABIES B BB SR B0 Sl Bl *ﬂa#%% L29% FINVR (300
MHz, CDC13h45, 182{352126030§'05£LIHI§708 05 (d, J=2.4 Hz, 7.64 (d, J=9.0

Hz, 111)Hch1As‘3(A@du =364, 4, 8.7 Hz, IH), 6.70 (d J =8. 4 Hz, 1H),
6.61 (d, J=2.4 Hz, 114), 6.51 (d, d, J=2.4, 8.7 Hz, 111), 5.21 (s,

211), 3.92 (s, 3H), 3.48 (s, 3H), 3.22 (t, .1=7.5 Hz, 2H), 2.99 (t,
J=7" | 520 {ydrgzppationpf) | #36:2ApuRI(of ralbonpiyith @BIG3MOB O RFC 165, 00, 163. 59,
162. 91, 3¥6ne@6.195 é— ag%ptﬁ",dihﬁ-:&;chdﬂ&ne after purification on silica gel chromatography

(30% EtOAc/hexane). "H NMR (300 MHz, CDCl3): § 12.16 (s, 1H), 8.53-8.51 (m, 2H),

7.73(d, d, /=1.5, 7.8 Hz, 1H), 748 (, d, d, d, /=1.8, 7.5, 8.7 Hz, 1H), 7.19-7.17 (m, 2H),

699(d, d, /=09, 8.1 Hz, 1H), 6.89 (d, d, d,./~1.2, 7.2, 8.1 Hz, 1H}, 3.36 (t, /7.2 Hz, 2H),

25 3.07(t, /~7.5 Hz, 2H).

13C NMR (75.5 Hz, CDCly) 5204.18, 162.45, 149.93, 149.67, 136.55, 129.57, 123.77,

119.12, 119.00, 118.66, 38.40, 28.95.

HPLCMS (API-ES): m/z=228.0.

30



128. 79, 114.23, 110.66, 108.27, 103.79, 94.01, 91.26, 60.35, 56.35,
39.37, 26.39. HPLCVS (API-ES): ink-318.0. 2-0

- hydr oxy- 3- ( 6- net hoxypyri di n- 3-yl ) propyl) - 5- (met hoxynet hoxy) phenol : NM
R (300 MHzwoGm@h&ypos 8 7.99 (d, d, J=0.6, 2.4 Hz, 1H), PcAdcH2d09/000075
J=2.4, 8.4 Hz, 111), 6.83 15 (d, J=8.4 Hz, 111), 6.70 (d, d, J=0.6,
9.0 Hz, 11), 6.61 (d, J=3.0 Hz, 111), 6.52 (d, d, J=2.7, 8.4 Hz,
111), 5.15 (s, 214), 4.77 (d, d, 17=5.4, 8.1 Hz, 111), 3.92 (s, 311),
3.48 (s, 311 2. 71- 2.64 1 n1 2.09-2.02 (m
1H). 13C 16195 1--hygroxyphen [\%’(%%’ ‘%E““?’é‘“’&%‘?"“g’ﬁf )PTB%‘F%%‘E 145. 82,
139.21, 129.37, 127.70, 121.17, 110.62, 107.62, 105.30, 94.42, 74.17,
56. 00, 537332 &&n@)]of 2-g§k&§acett%genlﬂf)l—%f é @Pp'enu%ﬁ)—yl)uﬁltéﬂi&g&el Exarrpl €

18: 1- (2,4t Ryl oy BBV Rabbls TRLNQUPY S Pasirf  Bhopan- 1- one. To

a sol uti
1- ( 2- hyrd A 8}y @ 5%)né tHaloooy afiet bruifisaligyh dH MR B00NHmERBOX Y py1d (eli n- 3-

%/I )proptann ssmjéﬂ«;@;m ﬁgslﬂsgwaﬂb);sm @bﬁ%d&@ Lim rO?m H
enper a wat er . e
onpe T on LR, R e g ol o 2P E S e T GARE R 00 e

was addedlztld), ﬁﬁéﬁﬁmc‘tﬂ)drﬁfhﬂfmﬁﬁ) until pH=7. The aqueous was
extract ed‘c\NMﬂhéLQﬁz abcit §6 28, m%tlbﬁﬁﬁfﬂ%ﬁllﬁs 5431)5%4513%6 e combi ned.

Concorftt Bega SR IAZ 8 Gl Labr bt g0 S adoar e St ogr aphy

(15% Et O RELPAX@FEN): miz=p%3vi de 0. 59 (35% of white solid. 20 | HNWR
(300 MHz, CD30D): 88. oo (s, 1H), 7.72 ( d, J=9.0 Hz, 1H), 7.61 (d, d,

J=2.4, 8 d, J=2.4, 9.0
o7y Sifpbfeyilfhysy Frnliordaful ibcnstf s Fof focd 2700 5.0
2.93 (t, OIEP*WEdQ3W66VQPf1€9hydf°°halcone aftpCrifiggen o licg gﬂlehmn@DQl@Dy 5 204. 8,
166. 4, 151 64, BoadKtfand), Il'ﬂiiARQmol«ﬁﬁ:,@:;;oﬁﬁfb P97 .10 3z, by lAlsk (24, 109. 1,
103,05, Sk o0 U i GRS BT 3, ol 31 i © 10
(hydr oxylaréiWyﬁh%ﬂﬂ'aﬁﬂé%@?ﬁﬁ%dﬂ?HyMky)phenyl) 3- (6- met hoxypyri di
2 g hylj) BeeRm174.5 94 Ep,ob) & ko7 A&, KOk 14008, 1@?5)}2113639 137134 13155( 0 2340 0. 86
i hydr oxy propan- 1- one : g, O.
mol )in i‘%'%fm%%c?g ?Wﬂ%% 3(3%1@3 %éﬂ room tenperature was added
Dgl ucoffy HEBHdSAPBEmMYEBILD. 7g, 1.7 mmol, 10 M in dry CH2Q 2)
dropw se. The mxture was refluxed for 24 h under N2. After the

addi ti on_of was_extracted 3X with CH2Cl2. The
organi c Fayé’r AR "Y?’W@’L?ﬁ‘éﬁgg‘ﬁ‘(ﬁ%@ﬁ%&m %1 N HC1, water, brine, 15
dried (Na2804) and concentrated. Silica gel chromatography

puri f i cabemyuids3RA6HBE DhvalokiRsapRchord) B¢ iothBizoR-22a@aldcyadY1s s UgAr

?Ie%g:%tcnﬁgen?dol\(/)l %@@‘é@ﬁa% rrg%egngﬁdso'mcos% %lvegﬁ% ?E)CLgFg]one
pr oduct . (A Lrehnicerieattes pysificatipy. HMGWDCED@!%()Z s, 8H)1&0%3 (s, 1H),
.08 (d, 794, dmHzs7-7hlkm, 21), 7.06 (d, d, J=1.2, 8.4 Hz, 1H), 6.98 (4, d, d, J=1.2, 7.2,
8.1 Hz, 1H).
“C NMR (75.5 Hz, CDCl3) § 192.97, 163.67, 163.45, 145.16, 136.89, 135.24, 129.91,
30 124.11,122.33, 119.87, 119.06, 118.66.
HPLCMS (APCl+): m/z=232.1.



20 7.68 (d, J=9.0 Hz, 1H), 7.51 (d, d, J=2.7, 8.7 Hz, 1H), 6.85-66.80
(d, J=8.7 Hz, 111), 6.57 (d, J=2.4 Hz, IH), 6.53 (d, d, J=3.9, 6.3
5

Hz, 1H), 5.36-5.29 (In, 211), 5.24-5.13 (in, 2H), 4.35-4.25 (m 111),
4.21- 4. 13 wopoodddspes 3. 95 (s, 311), 3.25 (t, J=7.2 Hz, 2Lir)cA2G19MB0064 ,
J=7.2 Hz, 211). HPLCMB (APCl+): m z=604.0. 25 Final product: Il NMWR
(300 MHz, CD30D): 8 8.02 (d, J=1.8 Hz, 11), 7.85 (d, J=9.0 Hz, IH),

7.63 (d, d, J=2.4, 8.4 Hz, 1H), &8 74 (d, d,J06 8.4 Hz, 111), 6.65
(d, d, J=2. 4 .96 (d, J=7.5 Hz,
1H), 9§Yfraeeﬂaym3°fgéi%%%§ gﬁ%%ﬂes‘“%fattlmc “ﬂ‘i‘Tﬁ of A B¥C (0, d, J=3. 3,
9.6, Hz ofithifed 036637770 oPBhyfimyyhalgchd Hter RuriB@tidnton silica gel 2hrbdmatog@py. 21 13C NWVR

(75.5 He 204280 Y hein 05Hf~lxMR _“JﬂgM%’z cbéé]?%v%?& d5a_1180§7ﬂz 01.9, 77.1,
HPLCMVS ( ES+ 1b9 74.7,

72.1, 70743 2“6’23%HZ’QH> B4 ths(@”fiés""é“fz“iz‘ﬁ? 3%@"’§3Hz’2m’é>?3rrpl e 20:
1- ( 2- hyd(toky.6 Bz,(2B)-hydr oxyet hoxy) phenyl ) - 3- ( 6- met hoxypyridin-3- 5
yl )pfopam’chﬁ{‘@ssﬂcﬁ cﬁﬁ'élz‘ok 95“17%7 26341 Audd 0%y a¢ek0phgnone (1. 589,

10. 4 mol ,; m ) ‘at room fenperature was added

pot assi u Oc?'ar'ﬁ% f]e”?fg%’aé 927.8 mol ), (2-

br onoet he®ygKS exPi-Efjunig+2Beld.met hyl si | ane. The sol ution was reflux for 7
his, then pour into water. Aqueous |layer was extracted with 3X EtOAc

and th ani c wer.e 10 combi ned. The organic | ayer was washed
ot 110 Besirie o704 ey B SCR gt 1 at el

Chr omat ogr aphy purification obtained 0.36g of internediate A and

0.58g of zbggt(@s"mﬂana&r@ hRirox J&e;?héh@r@ , D5g bidAkroliedih Aok ask, 0. 36g of

i nt er nedi_at i cot aI dehyde (1.80
nol ) |n"TBSrrPd "BIQP Gt wﬁ“’% %@%SOWW"% Emmol) in 5 n
wat er at (ﬁ%bvﬁctl@qwe-ﬂawwfeatmﬂ' heé MRG0 [Hz, RS Hil2.6 166 1HY 8.60m

t emper gf W, e-fa@iz 115, hish. 7@110:. BOU RGD, 110159 Hﬁ’alt}ﬁﬁ 71 6614488 88 1RH=7 by | NHCL

B 355 B Ll 2o e S4Bl 00 e B The IR G BB B, L
(0.18g, 69%@, 4m§1=1>2 \'Néé ltPheer)hydr ogenat ed in 2:1 THF: MeOH with
cat al yti Gcampuns.s a5, cbefp £dd40ki Bl 18ds, 40159134837 .08 f13dd7nal  product .

129.61, 129.42, 124.69, 122.63, 119.71, 119.05, 118.80.
20 HPLCMS (APCI+): m/z=260.1.

Example 17: 1-(2-hydroxy-4-(methoxy)phenyl)-3-(6-methoxpyridin-3-yl)propan-1-

one.

25 4.18g (21.3 mmol) of 1-(2-hydroxy-4-(methoxymethoxy)phenyl)ethanone, 2.8¢g of 6-
methoxy-3-pyridine-carboxaldehyde (20.4 mmol), and 1.8g (32.1 mmol)of KOH were
reacted in 60 m! of EtOH and 20 ml of H;0 ml to give 2.18g (34%) of chalcone after
purification. 'H NMR (300 MHz, CDClL): 8 13.27 (s, 1H), 8.42 (d, /=2.4 Hz, 1H), 7.95-
7.82 (m, 3H), 7.50 (d, J=15.6 Hz, 1H), 6.83 (d, J=8.7 Hz, 1H), 6.67 (d, /=2.7 Hz,1 H), 6.61

30 (4, d, /=2.4,9.0 Hz, 1H), 5.25 (s, 2H), 4.02 (s, 3H), 3.51 (s, 3H).
13C NMR (75.5 Hz, CDCL;) 8 191.62, 166.27, 165.56, 163.72, 149.14, 141.03, 136.65,
131.18, 124.21, £19.15, 114.88, 111.67, 108.26, 104.05, 94.08, 56.39, 53.92.



20 Internediate A: ill NWR (300 MHz, CDCI3): S 12.6 (s, 1H), 7.54 (d,
J=9.0Hz, 1H), 6.37 (d, d, J=2.4, 9.0 Hz, 111), 6.34 (d, d, J=2.4, 8.7
Hz, 1H), 4.02 (t, J=4.8 Hz, 211), 3.88 (t, J=4.2 Hz, 2H), 2.46 (s,
3H) . HPLCWIB0 @&881)3904m 2=196. 9. Internediate 13: | FI NYRT/(C3R009NbID75
CDC13): 5 12.6 (s, 111), 7.53 (d, J=8.7 Hz, 111), 25 6.37-6.36 (in,
2H), 3.97 (t J=4.5 Hz, 211), 3.87 (t, J=4.5 Hz, 211), 2.45 (s, 311),

0.81 (s, 0.00 (s, 6H). 22 M nal product: 111NMR (300 MHz,
CD30D) : 0 , 111), 7.79 (d,-J=9.0 Hz, IH), 7.61 (d,
d, J=2. 4mgcﬁgi=‘é’95%)kﬂ"z‘3gﬁ 3 (d, J=8.4 Hz, I11), 6.51 (d, d, J=2.4,

9.0 Hz, HiifroeeBuidf (e (3.6mbhiobchaldor) yithsugBiceioundef 40RPHG, 211),

3.93-3. 8 5 AY0 ok 2. o , t, J=7.2 Hz,
s 1§b:£1£@d1 ﬁ)/)émﬁﬂaéha&% (akd 2-¢ t%dm‘iylﬂs HdkypyRdid. (164 T

Tab o, 19O 1 ig e fprens heiputi i p sg%gzpﬁmﬁw‘v 61.3, 54.0,
40. 1, 257(15%15}@%@@81!*()ES+) m z=318. 0. Exarrpl e 21 10 Taste test data of

SONE CONMpRHyiEHalang 'ARMOERANCDALEs i8R 1(£1 e@dsl(@wm fipde by a panel
of experi7 @y}jﬁa\ég lm 5&{; | e %ﬁeﬁﬁ O‘lr\i Sm%ffln water 1 ou
o 5 ppm & grﬂ 1"#}7r 6;[5 very strong
sweet, weald Hy tH)eﬁrSIt(fhd,tJ@'BSVFZ Cm) 04! (s\2H}, y- 9%&35),5’5\%@13}%3 23 pprrt, 10
ppm , 50 ¢ppas B, bigs oo Woakd iz, siyyeet and bur ni ng
10 "*C NMR (75.5 Hz, CDCl) & 203.12, 165.00, 163.59, 162.91, 146.06, 139.06, 131.40,
128.79, 114.23, 110.66, 108.27, 103.79, 94.01, 91.26, 60.35, 56.35, 39.37, 26.39.
HPLCMS (API-ES): m/z=318.0.
2-(1-hydroxy-3-(6-methoxypyridin-3-yl)prepyl)-5-(methoxymethoxy)phenol: 'H NMR
(300 MHz, CDCly): & 7.99 (4, d, J=0.6, 2.4 Hz, 1H), 7.44 (d, d, J=2.4, 8.4 Hz, 1H), 6.83
15 (d,/=8.4 Hz, 1H), 6.70 (d, d, J=0.6, 9.0 Hz, 1H), 6.61 (d, /=3.0 Hz, 1H), 6.52 (d, d, /=2.7,
8.4 Hz, 1H), 5.15 (5, 2H); 4.77 (d, d, /=5.4, 8.1 Hz, 1H), 3.92 (s, 3H), 3.48 (s, 3H), 2.71-
2.64 (m, 2H), 2.26-2.16 (m, 1H), 2.09-2.02 {m, 1H).
3C NMR (75.5 Hz, CDCl3) & 162.72, 157.96, 156.68, 145.82, 139.21, 129.37, 127.70,
121.17, 110.62, 107.62, 105.30, 94.42, 74.17, 56.00, 53.53, 38.31, 28.05.
20 HPLCMS (API-ES): m/z=320.1.

Example 18: 1-(2,4-dihydrexyphenyl-3-(6-methoxypyridin-3-yl)propan-1-one.

To a solution of 1-(2-hydroxy-4-(methoxymethoxy)phenyl)-3-(6-methoxypyridin-3-
yl)propan-1-one (1.62g, 5.11 mmol) in CH3CN (30 ml) at room temperature was added
TFA (2 ml) dropwise, two drops of water. The reaction was stirred at same temperature
25 for 8 h. Aqueous IN NaOH was added to the reaction mixture until pH=7. The aqueous
was extracted with 100 ml EtGAc, and the organic layers were combined. The organic
layer was washed with brine, dried (Na;804) and concentrated. The residue was purified
by silica gel chromatography (15% EtOAc/Hexane) to provide 0,5g (35%) of white solid.



2 110 0 CH O Slightly sweet/bitter at 10 ppm sweet, bitter, slight
fruity at 100 ppm6 Q' ,z 0 a 6 0.1 ppm slightly bitter, | ppm
slightly bitter, weakly sweet, 10 ppm brothy, umarni, soapy,
irritati ngvogawho®gs 100 ppm umatni, bitter, soapy, garicracH288000075
OHO NO.1to 1 ppm petroleum sulfur, 10 ppmvery weak sweet,
brot hy, 100 ppm sweet, brothy, ggossy, bitter, linger

'H NMR (300 MHz, CD;0D): 5 8.00 (s, 1H), 7.72 ( d, /=9.0 Hz, 1H), 7.61 (d, d, J=2.4,
8.4 Hz, 1H), 6.72 (d, /=8.7 Hz, 1H), 6.33 (d, d, J=2.4, 9.0 Hz), 6.23 (d, /=2.4 Hz, 1H),
3.86 (s, 3H), 3.24 (t, J=7.2 Hz, 2H), 2.93 (t, /~7.2 Hz, 2H).

13C NMR (75.5 Hz, CD;0D) 5204.8, 166.4, 164.3, 147.1, 141.0, 133.6, 130.9, 114.1,
5 111.2,109.1, 103.6. 54.1, 40.0, 27.6.
HPLCMS (APCHH): m/z=274.3.

Example 19: 1-(2-hydroxy-4-((3R, 45, 55, 6R)-3, 4, 5, -tthydroxy-6-
(hydroxymethyl)tetrahydro-2H-pyran-2-yloxy)phenyl)-3-(6-methoxypyridin-3-
yDpropan-1-one.

10 To a solution of 1-(2, 4-dihydroxyphenyl-3-6-methoxypyridin-3-yl)propan-1-one ( 0.234g,
(.86 mmol)in 1:1 IN KCI: IN NaHCO3 (10 ml) at room temperature was added D-
glucopyranosyl bromide (0.7g, 1.7 mmol, 10 ml in dry CH,Cl,) dropwise. The mixture
was refluxed for 24 h under N;. Afier the addition of water, the mixture was extracted 3X
with CH,Cl,. The organic layers were combined and washed with 1N HCI, water, brine,

15 dried (Na;S0,) and concentrated. Silica gel chromatography purification (35%
EtOAc/Hexane) provided 0.25g (48%) sugar dihydrochalcone, which was de-protected by
NaOMe in MeOH at room temperature provided 88mg (49%) final glycosylated
dihydrochalcone product.

Intermediate A: "H NMR (300 MHz, CDCL): 812,63 (s, 1H), 8.08 (d, /=2.1 Hz, 1H),

20 7.68 (d,J=9.0 Hz, 1H), 7.51 (d, d, /=2.7, 8.7 Hz, 1H), 6.85-66.80 (d, /=8.7 Hz, 1H), 6.57
(d, J=2.4 Hz, 1H), 6.53 (d, d, /=3.9, 6.3 Hz, 1H), 5.36-5.29 (m, 2H), 5.24-5.13 (m, 2H),
4.35-4.25 (m, 1H), 4.21-4.13 (m, 1H), 3.95 (s, 3H), 3.25 (t, /=7.2 Hz, 2H), 3.03 (t, /=7.2
Hz, 2H).

HPLCMS (APCI+): m/z=604.0.

25
Final product: "H NMR (300 MHz, CD;0D): §8.02 (d, /=1.8 Hz, 1H), 7.85 (d, J=9.0 Hz,
1H), 7.63 (d, d, /~2.4, 8.4 Hz, 1H), 6.74 (d, d, /=0.6, 8.4 Hz, 1H), 6.65 (d, d, /=2.4, 8.7
Hz, 1H), 6.61 (d, /=2.4, 1H), 4.96 (d, /=7.5 Hz, 1H), 3.92 (d, /=3.0 Hz, 1H), 3.84-3.71 (m,
4H), 3.60 (d, d, J=3.3, 9.6, Hz, 1H), 3.37-3.29 {m, 2H), 2.99 (t, /=7.2 Hz, 2H).



7 1P OH40 NO.1 ppm nothing, 1 ppm very weak sweet, astringent, 10
ppm waxy, del ayed sweet, astringent, 100ppm weak sweet,

chem cal ,

bitter 8 0 0.01 ppm not hi ng, 0.1 ppm soap, delayed svveet 1 ppm
soap, unmarwo 2motibmdes 10 ppm licorice aromm, soapy, Wea!ICTmma{lwoooms
bitter, vegetable, terpery 100 pprn, bitter, licorice aroma, weak
sweet, celery, umam, brothy 10 0 ? | 0 at 0.01 ppm nothing, 0.1
ppm floral, soapy 1 ppm roraI21 soap, astri ngent pi ney, 10 ppm
weak bi tt13e get abl e astri 9ent sp? slightly sweet,
bitter, éb‘étcgkﬁ’@ %(deIGS’I 1652 64.4 1471 140 332, 130.8,

10

15

20

25

115 9, 111 2, 109.5,105.1, 101.9, 77.1, 74.7, 72.1, 70.1, 62.3, 54.0, 40.3, 27 .4.
HPLCMS (ES+): m/z=436.1.

Example 20: 1-(2-hydroxy-4-(2-hydroxyethoxy)phenyl)-3-(6-methoxypyridin-3-
yl)propan-1-one.

To a solution of 2,4 dihydroxyacetophenone (1.58g, 10.4 mmol) in dry acetone (30 ml) at
room temperature was added potassium carbonate {1.56g, 27.8 mmol), (2-
bromoethoxy)(tert-butyl)dimethylsilane. The solution was reflux for 7 hrs, then pour into
water. Aqueous layer was extracted with 3X EtOAc and the organic layers were
combined. The organic layer was washed with 1N HCI, water, brine, dded (Na;S04) and
concentrated. Chromatography purification obtained 0.36g of intermediate A and 0.58g of

intermediate B.

In a 100 mi round-bottom flask, 0.36g of intermediate A (1.80 mmol), 0.25g of 6-
methoxynicotinaldehyde (1.80 mmol} in 10 ml EtOH was treated 0.154g of KOH (2.75
mmol) in 5 ml water at room temperature. The reaction was stirred at roormn temperature
for 7 hrs and poured into water. Adjusted pH=7 by INHCI and extracted with EtOAc.
The organic layer was washed three times with water, brine, dried (Na;$04), and
concentrated. The chalcone (0.18g, 0.57 mmol) was then hydrogenated in 2:1 THF:MeOH
with catalytic amount of 10% Pd/C obtained 0.15g (83%) of final product. .

Intermediate A: 'H NMR (300 MHz, CDCl): 8 12.6 (s, 1H), 7.54 (d, J=9.0Hz, 1H), 6.37
(d, d, J/=2.4, 9.0 Hz, 1H), 634 (d, d, /=2.4, 8.7 Hz, 1H), 4.02 (t, /4.8 Hz, 2H), 3.88 (1,
J=4.2 Hz, 2H), 2.46 (s, 3H).

HPLCMS (ES+): m/z=196.9.

Intermediate B: "H NMR (300 MHz, CDCL): & 12.6 (s, 1H), 7.53 (d, J=8.7 Hz, 1H),
6.37-6.36 (m, 2H), 3.97 (t, J=4.5 Hz, 2H), 3.87 (t, J=4.5 Hz, 2H), 2.45 (s, 3H), 0.81 (s,
OH), 0.00 (s, 6H).



15 ISOHON'") s 0.01 ppm 0.1 ppm delayed umam aftertaste, 1
ppm weak plastic, soap, umam , astringent, 10 ppm astringent,
strong umani, weak soap, slight bitter, 100 ppm bitter, umani WO
2009/ 105906&mb@#2009/ 000075 24 11 1111 OH o N\ S 0. GLTEHI09/000075
nothing, 0.1 pprn, very weak bitter, 1 ppm astringent, bitter, 10
ppm bitter, astringent, 100 ppt r;b bitter, terpen, weak sweet 13 AO

Final product: 'H NMR (300 MHz, CD;OD): 5 8.00 (d, J=0.3 Hz, 1H), 7.79 (d, /<9.0 Hz,
1H), 7.61 (d, d, /=2.4, 8.4 Hz, 1H), 6.73 (d, /=8.4 Hz, 1H), 6.51 (d, d, /=2.4, 9.0 Hz, 1H),
6.43 (d, J=2.4 Hz, 1H), 4.08 (t, J=4.2 Hz, 2H), 3.93-3.85 (m, SH), 3.31-3.21 (¢, J=7.5 Hz,
2H), 2.97 (t, J=7.2 Hz, 2H).

5 BC NMR (75.5 Hz, CD:0D) & 205.1, 166.9, 166.2, 164.4, 147.1, 140.9, 133.2, 130.9,
114.8, 111.2, 108.7, 102.5, 70.9, 61.3, 54.0, 40.1, 27.5.
HPLCMS (ES+): m/z=318.0.

Example 21
10 Taste test data of some compounds are shown below. The taste testing was made by a

panel of experienced tasters.

Example Structure Taste results in water

1

5 ppm, very weak sweet, 20
ppm weakly sweet, 100 ppm

very strong sweet, weak

S
I} Very weak sweet at | ppm,

e i 0
W
OH Q
bitter taste
3 =
AL
oH O o 10 ppm, 50 ppm bitter,
weakly sweet and burning
2 w Slightly sweet/bitter at 10
N o . .
OH O ppm, sweet, bitter, slight
fruity at 100 ppm
6 . 0.1 ppm, slightly bitter, 1
-..N,O
OH ©

ppnt, slightly bitter, weakly
sweet, 10 ppm, brothy,
umami, soapy, irritating,
garlic, 100 ppm, umami,
bitter, soapy, garlic




OHO .--"NO0.01 ppmto 0.1 ppm nothing, 1 ppm weak sweet, 10 ppm
sweet, 100ppm very sweet, licorice linger 12 10 OHO0 1 ppm unarni,
10 ppm high umam |ike taste, 100 ppm strong umam, slightly
bitter. wb20@1@49060 N 100 ppm sweet Exanple 22 Eval watricazosdansn7on
t he conpound of Exanple 13, showing how it nodifies a flavor in water
and in application. 10 Strawberry A= candy strawberry, Strawberry B=
green strawberry, Strawberry C= PPoral strawberry, Strawberry D=
fruity stranwberry—Vanillic Flavor A= vanillic —mlky, creany flavor:
WD 2009/ 105906PCT/ CHROOETPO00 3 0.1 to I ppmn, petroleun,
sulfur, 10 ppm very weak

OH © sweet, brothy, 100 ppm

sweet, brothy, gassy, bitter,
linger

7 Q‘/\/@J 0.1 ppm, nothing, 1 ppm,
very weak sweet, astringent,

OH O

10 ppm, waxy, delayed
sweet, astringent, 100ppm,

weak sweet, chemical, bitter

8 Y 0.01 ppm, nothing, 0.1 ppm,
soap, delayed sweet, 1 ppm,
soap, umami, bitter, 10 ppm,
licorice aroma, soapy, weak
sweet, bitter, vegetable,
terpen, 100 ppm, bitter,
licorice aroma, weak sweet,
celery, umami, brothy
10 . 0.01 ppm, nothing, 0.1 ppm,
WQ floral, soapy, 1 ppm, floral,

soap, astringent, piney, 10

ppm, weak bitter, vegetable,

piney, astringent, 100 ppm,

slightly sweet, bitter, piney,

vegetable, sour

15 W’% 0.01 pptn, 0.1 ppm, delayed
s umami aftertaste, 1 ppm,

weak plastic, scap, umami,

astringent, 10 ppm,
astringent, strong umanmi,

weak soap, slight bitter, 100

ppm, bitter, umanmi




25 Application Flavor Flavorist Evaluation water Strawberry A A 0.2%
G een, candy-like, noderate |actone character, overripe rotten water
Strawberry A @0. 2% + 20ppm conpound 13 Green character renai ns but
softer, sweetew/iedes acter renovi ng the candy-|i ke edge passmimioesh’s
with the flavor. Character is juicier, and nore of a strawberry &

creamw th sone plastic off-notes. water Strawberry B A 0.2%
Slightly green strawberry water StrawberryB @. 2% + 2Cppm conpound 13
Sweeter, less green jammer —mmltol-like note__sone plastic
of f - not es 11 N‘\é 0.01 ppm, nothing, 0.1 ppm,
(I:H/\)LS very weak bitter, 1 ppm,
OH © astringent, bitter, 10 ppm,

bitter, astringent, 100 ppm,

5 bitter, terpen, weak sweet

13 ' AN 0.01 ppm to 0.1 ppm,
nothing, 1 ppm, weak sweet,
10 ppm, sweet, 100ppm, very

sweet, licorice linger

12 ] 1 ppm, umami, 10 ppm, high
vmami like taste, 100 ppm,
strong umarni, slightly bitter.

18 H 41 100 ppm, sweet

Example 22

Evaluation data on the compound of Example 13, showing how it modifies a flavor in
water and in application,

10 Strawberry A= candy strawberry, Strawberry B= green strawberry, Strawberry C= floral
strawberry, Strawberry D= fruity strawberry, Vanillic Flavor A= vanillic, milky, creamy

flavor:



water Strawberry C A 0.2% Slightly green

floral,

kool -ai d type

strawberry water Strawberry C @0.2% + 20 ppm conpound 13 Less green,

| ess floral,
counar i n- twpeoiehemact er

burnt sugar caranel

i's

i ntensifi ed.

not e,
wat er

strawberry character and
Sweet PETH2MP0000ET

Flavor A in 25% sugar reduction G ape Type Drink Sweet grape

character,

sone of the acidic mddle profile was suppressed,

| i ngering sweet character not seéh in target water Sweetness |nprover

Flavor A + 5 ppm conmpound 13 in 25% sugar

Sweet grape character with the acidic mddle regained,

characte
to the f
Vani |l | a

rwi t hout

the lingering
~J ~J

more of an abrupt

Apgligation, oeiFlaver  \/ani || oFlaverist Bvalualipn go
Green, candy-like, moderate lacione
ua@y our A etragbeﬁe/ﬂ @ 0.2% character, ovgrn'pe rotten
Green character remains but softer, sweeter
character removing the candy-like edge
associated with the flavor. Character is juicier,
Strawberry A @ 0.2% + | and more of a strawberry & cream with some
water 20ppm compound 13 plastic off-notes.
water Strawberry B @ 0.2% Slightly green strawberry
StrawberryB @0.2% + Sweeter, less green, jammier, maltol-lke note,
water 20ppm compound 13 some plastic off-notes
water Strawberry C @ 0.2% Slightly green, floral, kool-aid type strawberry
Less green, less floral, bumt sugar caramel
Strawberry C @ 0.2% + | note, strawberry character and coumarin-type
water 20 ppm compound 13 character is intensified.
Swestness Improver
Flavor A in 25% sugar Sweet grape character, some of the acidic
reduction Grape Type middle profile was suppressed, lingering sweet
water Drink character not seen in target
Sweelness Improver
Flavor A+ 5 ppm Sweet grape character with the acidic middle
compound 13 in 25% regained, enhanced sweet character without
sugar reduction Grape the lingering, more of an abrupt sugarike
water Type Drink finish to the flavor profile

Vanilla ice cream
8% vegetable fat
ice cream

Vanilla flavour A @ 0.5%

vanillic, milky, creamy

Vanilla ice cream
8% vegetable fat
ice cream

Vanilla flavour A @ 0.5%
+ 10 ppm of compound
13

creamy, vanillic, sweet, slightly cooked

Vanilla ice cream | Vanilla flavour A @ 0.5%

8% vegetable fat |+ 15 ppm of compound creamy, sweet, vanillic, lingering sweet vaniliia
ice cream 13 aftertaste

Vanilla ice cream | Vanilla flavour A @ 0.5%

8% vegetable fat |+ 30 ppm of compound sweet, vanillic, lingering sweet vanilla

ice cream 13 aftertaste

Strawberry

yoghurt Strawberry flavour D @

3% fat, 7% sugar | 0.1 % Fruity, green, fresh, jammy, floral

Strawberry Strawberry flavour D @

yoghurt 0.1 % + 10 ppm of

3% fat, 7% sugar | compound 13 Fruity,slightly fermented, caramellic,green
Strawberry Strawberry flavour D @

yoghurt 0.1 % + 25 ppm of

3% fat, 7% sugar | compound 13 Fruity, sweet, fermenled,caramellic, apple like
Strawberry Strawberry flavour D @

yoghurt 0.1 % + 50 ppm of Fermented, sweet, brown, caramellic, overripe
3% fat, 7% sugar | compound 13 banana

reducti on G ape Type Drink
enhanced sweet
sugar-1ike finish

fat ice cream



vanillic, mlky, creany Vanilla ice cream 8% vegetable fat ice cream
Vanilla flavour A @0.5% + 10 ppm of conpound 13 creany, vanillic,
sweet, slightly cooked Vanilla ice cream 8% vegetable fat ice cream
Vanilla flavour A @0.5% + 15 ppm of conpound 13 creany, sweet,

vanillic, lingering sweet vanilla aftggtaste Vanilla ice cream 8%
vegetable fat ice creamVanilla flavour A @0.5% + 30 ppm of conpound
13 sweet, vanillic, lingering sweet vanilla aftertaste Strawberry
yoghurt 3% fat, 7% sugar Strawberry flavour D @0.1 % Fruity, green,
fresh, jamy, floral Strawberry yoghyrt 3% fat, 7% sugar Strawberry
fl avour D f'\('\ 1 0%+ 110 pom-of r-nrrpnnrd 13 _Frui f\l1 sli ghf | \ fgr_n:gn_t_d(t
car anel | i APPIP-‘-BEW Str \I\”_’: -y \]/nnhllr t 3 BﬁI}EéEVal
flavour D @0 1 %+ 25 ppm of conpoun@wdder than 7% sugar, little floral, fuller, slight
7% sugar + 20 ppm of longer sweet character, backend slightly
water compound 13 delayed, sweeter than 7% with a delayed onset
7% sugar + 50 ppm of Sweeter than above, very close to 9% sugar-
water compound 13 just a very small difference, slight plastic
7% sugar with 0.105%
Citric acid Sweeter than control, not effecting acidity,
+ 20 ppm of compound nice backend, sweeter brown notes, cotton
water 13 candy
7% sugar with 0.105%
Citric acid
+ 50 ppm of compound Sweeter than sample at 20 ppm, musty, clean,
water 13 not that lingering
Slight change in profile, Sweeter than control
2% milk 20 ppm compound 13 {2% milk)
50% reduced sugar + 20 | Not lingering, more brown notes, roasted,
cereal ppm of compound 13 sweester than control
Sweeter than 50% reduced control, better
50% reduced sugar + 50 | performance, sweeter than 20 ppm, maybe
cereal ppm of compound 13 slight offnote, close to target
50% reduced sugar+ 20 | Nice, works well, more close to sugar taste,
ppm of compound 13 + clearly sweeter than 50% red., Sweeter, close
100 ppm of Sweet Flavor |to target, higher late sweetness and longer
cereal B sweetness than above

While the compounds, methods of providing flavors and orally receivable and
ingestable products have been described above in connection with illustrative
embodiments, it is to be understood that other similar embodiments may be used or
modifications and additions may be made to the described embodiments for performing
the same function without deviating therefrom. Further, all embodiments disclosed are
not necessarily in the alternative, as various embodiments of the invention may be
combined to provide the desired characteristics. Therefore, the compounds, methods and
products should not be limited to any single embodiment, but rather construed in breadth

and scope in accordance with the recitation of the attached claims.



Fruity, sweet, fernented,caranellic, apple like Strawberry yoghurt 3%
fat, 7% sugar Strawberry flavour D @0.1 % + 50 ppm of conpound 13
Fer ment ed, sweet, brown, caranellic, overripe banana 26

Appl i cat i om0 Bd0amesoodPanel Eval uati on water 7% sugar + 2@®CEEIH20§9/000075
conpound 13 Sweeter than 7% sugar, little floral, fuller, slight

| onger sweet character, backend slightly del ayed, sweeter than 7%
with a del ayed onset vvater 7% sugar + 50 ppm of conpound 13 Sweeter

t han abO\é? very close to 9% sugar-just a very small difference,

sl i ght plas ic

A method of providing flavor to a composition adapted to be received orally,
comprising adding to said product at least one compound, including salts thereof,

selected from compounds of the formula:

Ry R,
Rz

OH (o]
wherein R' comprises H, OH, O(CH,);OH, OCH,OCHj3 or

10

15

wherein R? comprises a heterocyclic moiety selected from:
20

Jo¥oges /Qb

x < ~ A ~
N (o I |
™ =N
25 | N o
i) (vii)
(viii) (%)

30



water 7% sugar with 0.105% Citric acid + 20 ppm of conmpound 13
Sweeter than control, not effecting acidity, nice backend, sweeter
brown notes, cotton candy water 7% sugar with 0.105% Ctric acid + 50
ppm of corpeaed/19Pocweet er t han sanple at 20 ppm nust YPCTARAP/006005
that |ingering 2% m | k 20 ppm conmpound 13 Slight change in
profile, Sweeter than control (2% m | k) cereal 50%  reduced sugar +

20 ppm of conpound 13 Not |ingeri¥fig, nore brown notes, roasted,
sweeter than contr

/C"[/O /D/S\:\{] /Q/zﬁ

(xi) {xii) (xiii) (xiv)
H>‘ ﬁ ):g /|:> \ /
(xv) (xvi) (xvii) (xviii) (x1x)
®
P
N
(xx)
10 and wherein R comprises H or OH.
2. The method according to claim 1, wherein R is selected from the moieties (jii),

(iv), (vii), (viii), (xiii), (xvii) and (xviii).
15 3. A compound, including saits thereof, of the formula:
Ry Rs
Ry

OH o}
wherein R comprises H, OH, O(CH3);0H, OCH,OCH;, or

20




cereal 50%  reduced sugar + 50 ppm of conpound 13 Sweeter than 50%
reduced control, better performance, sweeter than 20 ppm nmaybe
slight offnote, close to target cereal 50%reduced sugar+ 20 ppm of
conpound DBBO20020059pHm of Sweet Fl avor B N ce, works welPCI/QHz0®/000005 e
to sugar taste, clearly sweeter than 50%red., Sweeter, close to
target, higher | ate sweetness and | onger sweetness than above

Wi | e the conpounds, nethods of dpoviding flavors and orally

recei vabl e a L.hge : ve been described above in
connecti on mﬁtckﬂﬁl%&@?%?T@%Qg%%%%vﬁﬁhts, it is to be understood that
other sim/lar enbodi nents may be used or nodifications and additions
may be made to the described enbodi nents for ormng the sane
function wi thout deviating therefr Furt her

di scl osed are _not pecessarily in | ternative nas various

enbodi nent s € Tnvengfonmymy i ne€d toyprovide the desired
characterisjics.| Therefofre, dhe conpounds, nethopds and products
shoul d no i t ed singl e enboiinenL(Obut rat her construed

in breadth q@ﬂsscope in aggordance Wi th the Q%uitation of the
attached clai'hs. 27 ClaiMg: I.A nméthod of pr8% ding flavor to a
conposi i on adapted to be received orally, conprising adding to said

product at |east o npound, including salts thereof, selected from

conpounds of the fprmulfa: wherein Rl conprisesy H OH 0(CH2) 20H,
OCH20CH3 or ei n{R2 yonpri s6Na het ergeytl i c nmoi ety
selected fr //L==<; //)z\ A\
/e s
x) (xif) (xiii) (xiv)

10 (xvi) {xvii) (xviii) {xix) {(xx)

and wherein R? comprises H or OH;

such that
15
(a) when R' comprises H, R? is selected from the group consisting of the moieties
(iid), (v), (vi), (viil}, (%), (xii), (xiii), (xiv), (xvi), (xvii), (oviii), (xix) and (xx);
(b) when R' comprises OH, R” comprises moiety (iii) or (iv);
20

(¢) when R' comprises ~-OCH,OCH;, R? comprises moiety (iii} or (v);



(xx) 10and wherein R3 conprises Hor OH 2. The nmethod according to
claim1l, wherein 1(2 is selected fromthe nmoieties (iii), (iv),
(vii), (viii), (xiii), (xvii) and (xviii). 15 3. A conpound, i ncluding
salts thereof, of the fornula: OHO wherein Rl conprises H, OH,

0( CH2) 20H, OCH2QCH3, or OH 29 whgpein R2 conprises a noiety
selected from

(d) when R' comprises R? comprises moiety (iii) or (iv);

and

(¢) when R' comprises -OCH,CH,OH, R? comprises moiety (iii).

4. The compound of claim 3, wherein said compound comprises 1-(2-

hydroxyphenyl)-3-(pyridin-4-yl)propan-1-one.

5. A method of reducing the natural or artificial sweetener content of a
sweetener-containing consumable product while maintaining sweetness,
comprising adding a sweetness-enhancing quantity of 1-(2-hydroxyphenyl)-3-
(pyridin-4-yl)propan-1-one to said product.

6. The method according to claim 5, comprising adding said 1-(2-
hydroxyphenyl)-3-(pyridin-4-yl)propan-1-one and at least one other

sweetness-enhancing compound to said product.

7. An orally-receivable product comprising at least one flavor providing

compound, including salts thereof, of the formula:

R1 R3

Ra2
OH

OH o

wherein R' comprises H, OH, O(CH,),0H, OCH,OCHj or

o g,
o™ “OH

OH



N (xi x)(xx) and wherein R3 conprises Hor OH, such that (a)
when Rl conprises H R2 is selected fromthe group consisting of the
moieties (iii), (iv), (vi), (viii), (x), (xii), (xiiit), (xiv), (xvi),

(xvii), (OWQRGP/I0KG x) and (xx); (b) when Rl conPCrEaR0@M[00RD
conprises noiety (iii) or (iv); (c) when Rl conprises

- OCH20CH3, R2 conprises noiety (i.ii) or (iv); 30 OH and (e) when
Rl conprises -OCH2CH2OH, R2 coinfses moiety (iii). 4. The

conmpound of claim 3, wherein said conpound conprises 1-(2-

hydr oxypheny1l) - 3- (pyri di n-4-yl ) propan-1-one. 5. A nmethod of reducing
the natural or artificial sweetener content of a sweetener-containing
consumabl e pbeteic R? avhpdises aekndyelicnioley sswedfrress, conpri si ng addi ng a
sweet ness- enhanci ng quantity of 1-(2-hydroxyphenyl)- 3-
(pyridin-4-yl)propan-I-one to said product. 6. The t hod accordi ng
to claim5, conprisin
hydr oxypheny1)3- ( pyf i
sweet ness- gnhanci ngjico
pr oduct Sing a
salts there? of the fornula (QH oH

d (Ie st one ot her
| l'y-receivabl e
conmpound, i ncluding

(iv) )

L o A O

In

(vi) (vii)
(viii} {ix)
15
/\
O Y N N\ w
r:::> o L“‘ ,/JZ\ )
/N /N / O g
(xi) (xii) (xiii) (xiv)
(gﬁﬁ\/ /\:g /O \ Ve
(xv} (xvi) (xvii) (xviii) (x1x)
| S
P

N

(xx)



wherein Rl conprises H, OH O0(CH2)20H, OCH2OCH3 or 31 wherein R2
conprises a heterocyclic noiety selected from 32 and wherein R3
conprises Hor OH 8. The orally-receivable product of claim?7,
wher ei n saWd 2009408996 pr ovi di ng conmpound conpri ses PCT/CH2009/000075
1- (2- hydr oxyphenyl)-3-(pyridin-4-yl)propan-1-one. 5 9. The

oral l y-receivabl e product of claim8, wherein said flavor-providing
conmpound conprises 1-(2-hydroxypRény1l)-3-(pyridin-4-yl)propan-1-one
and at | east agmeg;n%gonﬁgggﬁnqﬁf-enhanci ng conpound. 1010. A

sweet ener - cont al ni ng consuma 1'e product conprising: at |east one
flavor providing conpound, including salts thereof, of the formnula:
OHO OH 15 20 witee @hlly-rikivRippdicsd slai, 7, hdreinG4i0 A2 A0didingCH2 OCH3  or

wherein R2 COMQELiLSGs BrmllRLQ(REMRkpkenlRl Bl NaiS R iGEHED SE.0M

5
9. The orally-receivable product of claim 8, wherein said flavor-providing
compound comprises 1-(2-hydroxyphenyl)-3-(pyridin-4-yl)propan-1-one and at
least one other sweetness-enhancing compound.
10 10. A sweetener-containing consumable product comprising:
at least one flavor providing compound, including salts thereof, of the formula:
Ry Ry
Rz
OH o]
15
wherein R comprises H, OH, O(CH>);OH, OCH-0OCH; or
20

wherein R? comprises a heterocyclic moiety selected from:
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OH %4N 01 (iv)(V) (xx) and wherein R3 conprises Hor OH 2011. The
sweet ener - cont ai ni ng consumabl e product of claim 11, wherein said

fl avour - provi di ng conpound conpri ses

1- (2- hydr oXQ3¢8A93996 3- (pyri di n-4- yl)propan-1-one. 34 PCI/CHRE09/000075
sweet ener - cont ai ni ng consumabl e product of claim 11, wherein Sald
flavor providing conpound conprl%

1- (2- hydr oxyphenyl ) -3-(pyri di n-4- gppropan 1- one and at | east one

ot her sweet ness-enhanci ng conpound.

Vs IS
/(j\ 7 ™~ | =N = O
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P

5 (vi) (vii)
(viii) (ix)
N\
~ £:::] N D Y
| O~ Ly
L N - N / 0 S
0
{xi) (xii) (xiif) (xiv)
(kf ﬁ 0D D
(xv) {(xvi) (xvii) (xviil) (xlx)
15
| =
=7
N
(xx)
and wherein R; comprises H or OH.
20 11.  The sweetener-containing consumable product of claim 11, wherein said

flavour-providing compound comprises 1-(2-hydroxyphenyl)-3-(pyridin-4-
yl)propan-i-one.



WO 2009/105906 PCT/CH2009/000075

34
12.  The sweetener-containing consumable product of claim 11, wherein said flavor
providing compound comprises 1-(2-hydroxyphenyl)-3-(pyridin-4-yl)propan-1-

one and at least one other sweetness-enhancing compound.



