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FLAVORANT COMPOUNDS This invention relates to organic

conpounds and uses therefor. The invention provides a
woaogaasids of the Fornula | @ wherein A is sel eeCEAaH206M00205

the group consisting of - CH=CH CO CH3 and - CH2CH2-

CO CH3. The two conpounds covered by this definition

are: 1

(3E, 5E) - 6- [ 3- Hydr oxy- 4- O b- D- gl ucopyr anosi de- phenyl ]-h

exa- 3, 5-di en- 2-one (E)-6-(3-hydroxyphenyl)-(4-0O

b- D- gl ucopyr anosi de) hex- 5-en-2-one The conpounds occur

naturally and are PEAYERANT, CAMPQ@ANDBe i sol at ed

from red currant juice. They have an astringent,

nout h-coati ng vel vety and nouth drying taste and are
Thid $@fdatioh Relhte@itdraftis coripdi@s shdihides thddeer ages and

ot her conpositions taken or ingested orally, such as

t oot hpast es, nout hwashes ands nedi ci nal preparations.

’ )or
Thy iaach e K srate Plamé%le and (3E, 3
) - 6- [3 Hydr oxy-dn A
O b-D-gl ucopyra oSsi e p% a- 3, 5-di en-2yone were
found to |nqﬁ sensatlon at very | ow
t hreshol d cof® ' , ranging from4.0 to 4.3 nmol
/ L, which are about 100 tinmes |ower than the
Whtrlepirreéhs belegtethremtthagioop cofisistiged hCH=THE GOrdRs dngn

_ngﬁ gg)ehﬁo provides a method of inparting an
t

avour to a conposition to be taken
oraIIy conprising the addition thereto of at |east

one conpound , .
The two compounds covered by this definition are:

0
OH HOD/\/\/K
0
Hﬂmo

(3E,5E)-6-[3-Hydroxy-4-0-8-D-glucopyranoside-phenyl]-hexa-3,5-dien-2-one

oy

(E)-6-(3-hydroxyphenyl)-(4-O-B-D-glucopyranoside)hex-5-en-2-one

The compounds occur naturally and are present in, and can be isolated from, red currant
juice. They have an astringent, mouth-coating velvety and mouth drying taste and are
useful in flavorants in foodstuffs, beverages and other compositions taken or ingested
orally, such as toothpastes, mouthwashes ands medicinal preparations. (£)-6-(3-
hydroxyphenyl)-(4-O-B-D-glucopyranoside)hex-5-en-2-one and (3E,5E)-6-[3-Hydroxy-4-
O-B-D-glucopyranoside-phenyl]-hexa-3,5-dien-2-one were found to induce an astringent
sensation at very low threshold concentrations, ranging from 4.0 to 4.3 pmol / L, which are

about 100 times lower than the threshold concentration of catechin.
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according to the formula I . The invention
additionally provides a conposition having an

wago7ingeat fl avour, conprising at | east one ceqp@i007/000205
according to the Fornula I. Conpositions in which the
conmpounds of this invention are useful include
foodstuffs and beverages of all kinds, baked goods,
confectionery products i ncl uding chewi ng gum and hard

Thegg{r;%%éi”on %%f‘(‘) 91‘?1%& 5 $ne tﬂ)ds'oqJ {axgalit n}g%ﬂ'agmng Mfﬁ&gur to a

ozen e orn1 rices
contpo&ttlbna@be&keﬁ mllh,q&inq)rﬂﬁ@ the ad divies tiegeto Apatritast bmctd'n@und
mpounds  her ei_nabove descri bed, such conpositions are

acc‘(‘—,fﬁ%qgrtélt@ﬂ fo5mvedt i onal in their formulati on, and all of

the known standard ingredients may be used in

art-recogni sed quantities. The incorporation of the
Thedoveion ddditionajlyyeovides a:omrpp@itﬁdmhav@fg dnhastrinpesinfiavonr,i s

al so entirely convention and ¢ chi eved by
ooy 3 e SHTPOR HEOinS PrhE EPGUAG: on 1. now

further described with reference to the foll ow ng

non-1imting exanples. Exanple 1 Obtaining of
Cor(qg)sﬂgm(sgn miehhdke parapapingds pfith invention are useful include foodstuffs and

a ne: ma
vovga bt SRS PASHBAL Kot Farr R AR -t P g £ anc
hard&4hd¥| tnedRinaBHrotuctint lidf lldphﬂ Aovaldr, sbh, fabkt shitElolzénge form,
extracted twice with 300 net hanol / water (70:30),

dentifrices, including toothpastes, toothgels and mouthwashes. Apart from the compounds
hereinabove described, such compositions are entirely conventional in their formulation,
and all of the known standard ingredients may be used in art-recognised quantities. The
incorporation of the compounds to give the composition of the invention is also entirely

conventional and can be achieved by standard methods of the art.

The invention is now further described with reference to the following non-limiting

examples.
Example 1
Obtaining of (E)-6-(3-hydroxyphenyl)-(4-O-8-D-glucopyranoside)hex-5-en-2-one:

Approximately 100g of red currant purée is extracted under stirring with 400 mL methanol.
After filtration, the residue is extracted twice with 300 mL methanol / water (70:30),
adjusted to pH 4.0 with 1% formic acid while stirring for 1 hour at 40°C. Combined
aqueous methanol solution is freed from organic solvent in vacuum. The aqueous solution
is extracted three times with ethyl acetate (300 mL each). Combined organic layers are
evaporated in vacuum. The residue is taken up in water and freeze-dried (ethyl acetate

fraction).

Approximately 500 mg of the ethyl acetate fraction is mixed with methanol/water (40:60)

and placed on the top of a water-cooled glass column filled with a shurry of Sephadex™
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adjusted to pH 4.0 with 1% formc acid while stirring

for 1 hour at 40C. Conbi ned aqueous net hanol sol ution
woO0d7riegdsf r om or gani ¢ solvent in vacuum The aqu&®2807/000205

solution is extracted three tines with ethyl acetate

(300 nL each). Conbi ned organic |ayers are evapor at ed

in vacuum The residue is taken up in water and

freeze-dried (ethyl acetate fraction). Approximtely

0 i i : hB%urk 667 i 4.8 with 1%
L 00w RAT) ool u B bk ShchlEl bl TGO pft 45 wi
foriwidt aeid. Fostbiewlisg vates-neathanoh gfadidnebegiirtihg with14004 to 180% is
Sephadex(t m.LH 20, .which, is .cqndjtione i.th a
peripiien (RS RBY gProRigelty Tt/ B i Pihiply g pollected by a
' | | ASniNREEhy MRAMAETAh 19V ALK aRtecto ting at
fra%{e%%li@r?ﬁ?ﬁgﬂ %dttﬁe %&%o ?%)10% [ sy performed (using ea frIO(I))\?\fa.1 s
a wastlength ofipR8X hmaThe fractions ate freesd) frommosganicnedveat,dreeze-dried and
| ected by a fraction collector and the effl uent
USefrgfl 87 aBSYHHEans of an UV7VTS detector operating at
a wavel ength of | =272 nm The fractions are freed

fromorganic solvent, freeze-dried and used for
The 6REractignad grd & arewyaluated Witlhbigh speyeyfos agfrigggcy and sourness.

eval uat e it I I ' ¥ tive RP-HPLC
g RaHEE b1 fcicontbua RREERSy bR 1 By bR OGR Btharative RP-1
yieRRdra2tibys HBARBtriafers ¢itastel BpalidmoweprBrhRtetiyh pbrdsrmance liquid
fractions nost astringent in taste. Furtﬂg{ re in fracti
chrgmafngranhyiePFImed éh Prich i RRIainche e TBHFR f%‘?r faRfRysitg fraction
perfar | Qi bRegHgh material of the
22’taglgt2§ni?§€lf{rr1%rac?§o E@%@R@Iﬁ u23 for their
spectroscopi ¢ structure el ucidation.
Identification of tastant in fraction 22 as (E)-6-(3-hydroxyphenyl)-(4-O-3-D-

glucopyranoside)hex-5-en-2-one:

'H NMR (400 MHz, MeOD; COSY) 8/ppm: Numbering of carbon atoms as seen below:
2.06 [s, 3H, H-C(1)], 2.30 [m, 2H, H-C(4)], 2.54 [t, 2H, J=7.5 Hz, H-C(3)], 3.31 [m, 1H,
H-C(4")], 3.34 [m, 1H, H-C(5Y)], 3.38 [m, 1H, H-C(3")], 3.40 [m, 1H, H-C(2")], 3.61 [dd,
1H, J=5.7, 12.1 Hz, H-C(62")], 3.83 [dd, 1H, J=2.0, 12.1 Hz, H-C(6b")], 4.65 [d, 1H, J=7.5
Hz, H-C(1)], 5.96 [m, 1H, H-C(5)], 6.20 [d, 1H, /=16.3 Hz, H-C(6)], 6.65 [d, 1H, J=8.4
Hz, H-C(2%)], 6.79 [dd, 1H, J=2.0, 8.4 Hz, H-C(6%)], 7.16 [d, 1H, J=2.0 Hz, H-C(5*)];

13C NMR (100 MHz, MeOD; HMQC, HMBC) &/ppm: Numbering of carbon atoms as seen
below: 60.6 [C(6)], 26.8 [C(4)], 28.3 [C(1)], 423 [C(3)], 61.1 [C(6)], 70.1 [C(4)], 73.5
[C(3)], 75.6 [C@)], 77.3 [C(5)], 103.0 [C1)], 114.8 [C(5%)], 115.4 [C(2%)], 121.6
[C(6)], 125.9 [C(5)], 126.2 [C(1%)], 129.8 [C(6)], 144.9 [C(4*)], 146.6 [C(3*)], 209.6
[C2)].
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Identification of tastant in fraction 22 as

(E) - 6- (3- hydr oxyphenyl)-(4-O b -Dgl ucopyranosi de)
woens7a2e1s2~one: 1H NVR (400 MHz, MeQOD; COSY) ECp@m2007/000205

Nurmberi ng of carbon atons as seen below 2.06 [s, 3H,

HC(1)], 2.30 [m 2H, HC(4)], 2.54 [t, 2H, J=7.5 Hz,

HC(3)], 3.31[m IH HC423], 3.3 [m IH HCC5 )]

3.38 [m IH HC3)], 3.40 [m IH HC2)], 3.6
[dd, IH J=5.7, 12.1 Hz, HC(6a )], 3.83 [dd, IH,
J=2.0, 12.1 Hz, HQW], 465[d =7 , HCJ,
5-96 [m GHH, |+C(5)], , HC(6)],
6.65 [d H J=2.0,
8. 4 cf5*)]; 13C
NVR HP100\MHz ring of
car bofi® . ) B [d(6 [C(4)],
26.3 [Q(1]], 423 {0(3)]. 8= [Q(6)], 70.1 [0(4)],
73.5 [QN)], 75.6 [C(2')],°77.8 [C(5% 103.0 [C( ],

Bx [C(5*)], 115.4 [C(2*)] 121.6 [C(6*)3 125.9
%@E?], 126.2 [C(1*)], 129.8 [C(6)], 144.9 [C(4*)],

146.6 [C(3*)], 209.6 [C(2)] Exanpl e 2

b3 BRSO i Rrymeisphem et one, ol
fromSBh@oad3® fromfraction 23: 1H NMR (400 MHz, I\/ECD;
COsY) d/ ppm Nunbering of carbon atons as seen bel ow

d 2.20 [s, 3H HC(1)], 3.27 [m IH HQN], 3.38 [m

'H i\lll_\lflR Iflzl(ﬁ lél}fz], Me%ﬁ’;QC({)gY) b)ﬁ'pm':_%mbering of carbon atoms as seen below:
52.20 [s, 3H, H-C(1)], 3.27 [m, 1H, H-C(3")], 3.38 [m, 1H, H-C(4")], 3.39 [m, 1H, H-
C(5M], 3.42 [m, 1H, H-C(2Y)], 3.60 [dd, 1H, J=6.6, 11.9 Hz, H-C(6a’)], 3.86 [dd, 1H,
J=2.2, 11.9 Hz, H-C(6b")], 4.71 [d, 1H, J=7.3 Hz, H-C(1")], 6.14 [d, 1H, J= 15.7 Hz, H-
C(3)], 6.74 [d, 1H, J=8.4 Hz, H-C(5%)], 6.82 [dd, 1H, J=10.2, 15.4 Hz, H-C(5)], 6.86 [d,
1H, J= 15.4 Hz, H-C(6)], 7.02 [dd, 1H, J=2.0, 8.4 Hz, H-C(6%)], 7.32 [dd, 1H, J=10.2,
15.7 Hz, H-C(4)], 7.43 [d, 1H, J=2.9 Hz, H-C(2%)];

13C NMR (100 MHz, MeOD; HMQC, HMBC) 8/ppm: Numbering of carbon atoms as seen
below:

§25.5 [C(D)], 61.1 [C(6H)], 70.1 [C(3)], 73.4 [C(2)], 76.1 [C(5)], 77.4 [C(4)], 103.0
[C(1M)], 115.7 [C(2%)], 115.9 [C(5%)], 123.7 [C(1%)], 123.8 [C(6¥)], 124.3 [C(5)], 128.5
[C(3)], 141.8 [C(6)], 145.5 [C(4)], 145.5 [C(4*)], 148.3 [C(3%)], 200.1 [C2)].

OH

HO
HO
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5)], 342 [m IH HQI], 3.60 [dd, IH J =6.6, 11.9

Hz, HC(6a )], 3.86 [dd, IH 10 J=2.2, 11.9 Hz, H C(6b
woRooA28ius[d, |H J=7.3 Hz, HC(1')], 6.14 [d, PCHCH2607/000205

15.7 Hz, HC( 3)], 6.74 [d, IH J=8.4 Hz, H C(5*)],

6.82 [dd, IH J=10.2, 15.4 Hz, HC(5)], 6.86 [d, IH,

J=15.4 Hz, HC(6)], 7.02 [dd, IH J=2.0, 8.4 Hz,

HC(6*)], 7.32 [dd, IH J= , 15.7 Hz, HC(4)], 7.43

10.
0

2
« o = . % 1
Senpfipl thigdEstugibk of Y“ﬁﬁ%nﬁ%r. A SpAAOND B0 Ml -
en-bDehomd 03£25E)56-|I Ydkoxy84-OLA{DCEhcYpyranddide-pHhyl)-heXB3-3 5-dien-2-
c(2)], 76.1[QnN], 77.4 [C(T)], 103.0 [C(Q, 115.7
onerc(2*)], 115.9 [C(5*)], 123.7 [C(I *)], 123.8 [C(6*)] ,
124.3 [C(5)], 128.5 [C(3)], 141.8 [C(6)], 145.5

[C(4)], 145.5 [C(4*)], 148.3 [C(3*)], 200.1 [C(2)].
For208eatior ofhste tseshokls aff tetisdated fulfstances, a modified duo test is used.

The)é' & (tg{z] g&’bg{?g\x{ g&i&@&’r{ ) 'p§e4sér9é3 ton g’én‘é'gr%p;}éﬁgﬂﬁ 3 ADEX: Rereasing
ordér ﬁn Bk ¥we &nu&o&&id BoheGoRytanosdtdeyPRe E]Mh]l%érﬂt Satadices

di en-2- one For evaluation of taste threshol ds of
cantremamémat el tm,tbsgm@@smblym b¢ fastified by eddition of tapawnter, the

bst nce sol tion r nied t
oss SR Gl plofs il walte BRS80S R otuB GO a8 B rongue
to cdphRaké ta%ﬁéﬁn@tésbibh@ ITheGabelRthaghe detafiint @sd dilution at which a
activity. As astringent substances can remain | onger

diffgrenetiectWesnyiReIRe anbBB sy corld bsorRt ¢ fi ed by addition

of tap water, the

taste taste threshold isoastringency:1
(E)-6-(3- Mouth-coating 4.3 pmol /L 120 pmol / L
hydroxyphenyl)-(4-O- | Velvety, drying
3-D-
glucopyranoside)hex-5-
en-2-one
(3E,5E)-6-|3- Mouth-coating 4.0 pymol / LL 200 pmol /L
Hydroxy-4-0O-8-D- Velvety, drying
glucopyranoside-
phenyl]-hexa-3,5-dien-
2-one

! concentration (umol / L) needed to reach isointensity of astringent perception with a 700

uM aqueous catechin solution (pH 4.5)




assessed dilutions (tap water and assay) were given on
two different regions of the tongue to conpare the
woasi7a281pr essi ons. The panelists had to det er RCMAEH20E/000205
dilution at which a difference between sanple and tap
wat er could be found. concentration (mmol / L) needed
to reach isointensity of astgingent perception with a
700 mM aqueous catechin solution (pH 4.5 dains: 1. A
Clapo{gpound of the Formula | : wherein Ais selected from
% group consisting of -CH=CH CO CHB and - CH2CH2-
CO CH3. 2. A conpound according to claim1, in which
the conpound is %3E, 5E) - 6-[ 3- Hydr oxy-4- O
1. p- DA grupopd ofitbe FaauyAdny| | - hexa- 3, 5- di en- 2-one 3. A

conmpound accor%ﬂpg tofﬁ;ain11,\in[@hich t he conpound

i's
(E) - 6-(3-hy [)-(14- O b-D gl ucopyr anost de) hex-5
-en-2-one 4. HQ on~havi ng an astri ngent

flavour, conprising~at |east one conpound according to

5 cl ajyRerdin His Bld¥idTesh Ble ¢rowRedrsieingof aSH-CFYEN-CH3 and
flavour to a conposition to be taken orally,

confrilsCHEt¢R-GEddi ti on thereto of at |east one

conpound according to claim 1.

2. A compound according to claim 1, in which the compound is

0
OH HOD/\/\/“\
0
Hﬂmo

(3E,5E)-6-[3-Hydroxy-4-0-8-D-glucopyranoside-phenyl]-hexa-3,5-dien-2-one
10

3. A compound according to claim 1, in which the compound is
OH © Mo
o) o]
HO” S|:; \ z > //
HO =~ 0
(E)-6-(3-hydroxyphenyl)-(4-O-8-D-glucopyranoside)hex-5-en-2-one

4. A composition having an astringent flavour, comprising at least one compound

15 according to claim 1.

5. A method of imparting an astringent flavour to a composition to be taken orally,

comprising the addition thereto of at least one compound according to claim 1.

20



