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plant genus Capsicum. As mentioned by A. Szallasi, Gen. Pharmac. 1994, 25,
223 the oral consumption of hot peppers leads to profuse perspiration which
15 ultimately leads to heat loss. This well established effect, which is known as
gustatory sweating, is most probably the reason for the high popularity of hot
peppers in countries with a hot climate, besides of flavoring the food.

Capsaicin is one of the most active members of a class of compounds
commonly referred to as capsaicinoids , see J. Szolcsanyi in ,, Handbook of
20 Experitmental Pharmacology®, A.S. Milton, Ed., Vol. 60, pp. 437-478, Springer,
Berlin, 1982. Other well known compounds of this class are Piperine, the
active ingredient in black pepper (Piper nigrum L.), see

Cazeneuve et al., Bull. Soc. Chim. France. 1877, 27, 291, and Gingerol,
the active ingredient in ginger (Zingiber officinale R.).

25 Galangal (also called galanga, galingale, galangale, calangall) is the
name for a member of the monocotyledonus family Zingiberacea. Alpinia
officinarium, the smaller Galangal, is native to southern China, while the
greater galangal, Alpinia galanga or Languas galanga, is a larger plant of
Java and Malaya. Alpinia galanga is a stemless perennial herb with fragrant

30 short living flowers. The reddish-brown rhizomes of this plant having a spicy
aroma and a pungent taste somewhere inbetween pepper and ginger are used
as spice and espec1ally ds gmger substitute for flavoring foods, e.g. meat, rice
or curry. Galangal oleoresin is used in flavors as a modifier for ginger,
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25 Gal angal (also called gal anga, galingale, galangale, calangall) is

t he name for a nmenber of the nonocotyl edonus famly Zingi beracea.
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described that 1’-acetoxychavicol acetate is an aroma constituent of galanga as

15 determined by GC olfactometry, i.e. they determined only the retronasal
aroma by GC sniffing without having tested the trigeminal effect of this
constituent.

Surprisingly, it has now been found that 1’-acetoxychavicol acetate and

T’-acetoxyeugenol acetate and derivatives thereof exhibit a strong trigeminal

20 effect which causes a warm/hot, spicy and pungent sensation perceived upon
tasting any form of spice which is related to Galangal.

According to the invention 1’-acetoxychavicol acetate, 1’-acetoxyeugenol
acetate and related compounds of formula I

2

25 wherein
A=H, OR*
X = OH, OCOR!
Y = H, OCOR3

and
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are used as flavor or ﬂavor component for exhibiting warm/hot, spicy and
pungent sensations related to Galangal.

10 The effect is somewhat similar to those elicited by capsaicin and other
capsaicinoids derived from hot peppers, by piperine derived from black pepper,
by gingerols derived from ginger and by isothiocyanates derived from mustard.
However, all the latter compounds impart usually long-lasting sensations
which are very often undesirable, especially if spicy foods are consumed with

15 more delicately flavored food and/or drink, e.g. with red wine. In contrast
thereto the compounds according to the invention surprisingly produce a
pungency of relatively short duration, which makes them ideal for flavoring
foods where a lingering effect is undesirable.

Further surprising is that the above described compounds according to |
20 the invention have a warming, alcohol-boosting effect in alcoholic beverages,
e.g. making a beverage containing about 15% alcohol taste like one containing
about 30% alcohol.

The compounds of formula I may be used in either enantiomeric form, in
any ratio of enantiomers or in racemic form.

25 Thus, the compounds described exhibit Galangal related effects of
warm/hot, spicy and pungent sensations to food products, beverages and
consumer healthcare products, e.g. mayonnaise, sour cream, onion dip,
vegetable dip, potato chip snack, chewing gum, hard candy, mouthwash,
toothpaste, etc. Formulations, compositions and processes for making such

30 products are conventional and well known to a person skilled in the art.

In this respect the compounds listed in Table I are new.
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wherein R is H, CH3, CH2CHg, or CH(CHj)s.
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All these compounds exhibit the above mentioned warm/hot, spicy and

pungent sensations and are preferred. The most preferred compounds for the
use as flavor or as a flavor component are listed in Table II.
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Thus, according to the invention a flavor composition contains at least
one synthetically prepared compound of formula I and exhibits warm/hot,
spicy and pungent sensations related to Galangal. The flavor compositions
might be nature identical or not whereby the nature identical flavor
compositions are preferred. The compounds of formula I, preferably those of
Table I, more preferably those of Table II, might be used to generate the above |
mentioned effects in a variety of food, beverages or consumer healthcare
products, e.g. in hard candy, chewing gum, mayonnaise, sour cream, onion and
other vegetable dips, potato chip snack, alcoholic cordial, mouthwash and
toothpaste. The compounds of formula I do not suffer the serious disadvantage
of lingering hotness and other negative effects characteristic of existing food
ingredients like capsaicin, gingerol and piperine.
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Further, the appropriate compounds can be readily prepared by methods
known to those skilled in the art. The preferred method for the preparation of
compounds of formula I involves the following steps a) to d):

a) A halo-alkane-, alkene-, or alkine of type R2X, where X is a halogen atom
and R? has the above defined meaning, is reacted with magnesium to form a
Grignard reagent of type R>MgX. The reaction with magnesium is preferably
carried out in tetrahydrofuran (THF), however, other solvents such as diethyl
ether may also be used. The ratio of magnesium to halo-alkane-, alkene-, or _
alkine R*X is preferably from 1 up to about 5 moles of magnesium per mole of
R?X, more preferably, from 2 up to 3 moles of magnesium per mole of R?X. The
reaction is carried out at a temperature from 10° C up to about 50° C,
preferably at a temperature from 40° C up to about 50° C. Temperatures lower
than 20° C give rise to a reaction which is too slow to be economical.

~ Temperatures higher than 50° C give rise to side reactions causing an undue

lowering of yield of product.

b) The Grignard reagent of type R®2MgX produced in step a) is then reacted
with a benzaldehyde derivative. The mole ratio of R%2X prépared in step a) to
benzaldehyde is from about 2 up to about 6 moles of R*X used per mole
benzaldehyde derivative, more preferably from 3 up to 5 moles of R?X per mole
of benzaldehyde derivative. The aldehyde may be added to the Grignard
reagent in neat form or dissolved in an inert solvent such as tetrahydrofuran
and diethyl ether, most preferably the benzaldehyde derivative is added in
form of a tetrahydrofuran solution. The reaction is carried out at a
temparature of between -20° and up to 50°, preferably at about 30°C. The
reaction mixture may be hydrolized with mineral acid, e.g. hydrochloric acid,
sulfuric acid, or with saturated ammonium salt solutions, e.g. ammonium
chloride or ammonium sulfate. Most preferably ammonium chloride is used for
the hydrolysis. The Grignard reaction products may be purified by a
chromatography method or may be used in crude form for the next step.

¢) The Grignard addition products are finally acylated to give the desired
compounds of formula I. The acylation may be carried out in a tertiary amine
such as pyridine, triethyl amine, preferably pyridine. Most preferably pyridine
1s used in combination with a catalytic amout of 4-N,N-
dimethylaminopyridine. As acylating agents acid chlorides or acid anhydrides
may be used, preferably the acid anhydrides are used.
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spi cy and pungent sensations and-:are preferred. The nost preferred
conmpounds for the use as flavor or as a flavor conponent are listed in
Table I1. [err] -7- Table |1

The compounds of formula I may preferably be purified by chromato-
graphy or by crystallization methods.

An alternative method of preparing coxﬁpoundé of the formula I involves
the following steps: ’

5 a) An alkyl-, alkenyl-, or alkinyl metal derivative of type R2M, where R? has
the above defined meaning and M represents an alkali metal (e.g. Li, Na, K),
is reacted with the corresponding benzaldehyde derivative. Alkyl-, alkenyl-, or
alkinyl metal derivative of type RM are commercially available or may be
readily prepared by methods known to those skilled in the art. The ratio of

10 R®M to benzaldehyde derivative is preferably from 2 up to 5 moles of R2M per
mole benzaldehyde derivative. The reaction is carried out in an inert solvent
such as tetrahydrofuran (THF), diethyl ether, benzene and xylenes. The
aldehyde may be added to the R*M reagent in neat form or dissolved in an
inert solvent such as tetrahydrofuran and diethyl ether, most preferably the

15 benzaldehyde derivative is added in form of a tetrahydrofuran solution. The
reaction is carried out at a temparature of between -20° and 50°, preferably at
about 30°C. The reaction mixture may be hydrolized with mineral acid, e.g.
hydrochloric acid or sulfuric acid, or with saturated ammonium salt solutions,
e.g. ammonium chloride or ammonium sulfate. Most preferably ammonium

20 chloride is used for the hydrolysis. The reaction products may be purified by
chromatography or may be used in crude form for the next step.

b) The addition products of R?M to the benzaldehyde derivatives are finally
acylated to give the desired compounds of the formula I. The acylation may be
carried out in a tertiary amine such as pyridine, triethyl amine, preferably

25 pyridine is used as the sblvent, most preferredly pyridine and a catalytic
amout of 4-N,N-dimethylaminopyridine is used. As acylating agents acid
chlorides or acid anhydrides may be used, preferably the acid anhydrides are
used. :

The products of formu[a I may be purified by chromatography or by
80 crystallization. '

The following examples 1-16 are presented for purposes of illustration of
the general procedure for the preparation of compounds of formula I and are
not to be construed in a limiting sense.
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ignition of the Grignard-reaction the oil bath is removed and the vinyl -
10 bromide-THF solution is added steadily at ambient temperature over a period
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of 6 hours. Stirring is continued for another 30 minutes and the obtained
cloudy, black-grey mixture is cooled to 0° with an ice bath. After dilution with
600 ml THF, a solution of 61.05 g 4-hydroxy-benzaldehyde (0.5 mol) in 150 ml
THF is added under efficient cooling (ice bath) over a period of 30 minutes.

15 The obtained thick, but stirrable suspension is stirred at room temperature
overnight and then cooled to 0° C. Under vigorous stirring a solution of 133.7 g
NH,CI (2.5 mol) in 350 ml H,0 is added very carefully over a period of 1.5
hours. The obtained suspension is stirred for another 1.5 hours, the
precipitated solids are separated by filtration and the reaction vessel is rinsed

20 several times with a total of 600 ml MTBE. The combined organic layers are
washed 2x with 500 ml water, 2x with 500 ml aq. NaHSO 3 (10%), 2x with 500
ml H,0, 1x with 500ml satd. NaHCOQO; and 2x with 500 ml brine/water ca 2:1.
Each aqueous phase is extracted 1x with 500 ml MTBE, the combined organic

. phases are dried over MgSO, and concentrated in vacuo. The crude product is

25 purified by flash chromatography (silica gel 60, Merck Flash; 30 cm column
with 7.5 cm diameter; solvent: hexane/MTBE 1:1) to give 56.0 g (75%) 4-(1-
hydroxyallyl)-phenol in form of a yellowish, viscuous oil that slowly '
crystallizes.

A 11 sulfonation flask equipped with stirrer, thermometer, reflux
30 condenser, addition funnel and bubble counter connected to an argon flask is
charged with 56.0 g diol and 70.5 ml acetic anhydride. Under stirring and
cooling with an ice bath 105.4 ml pyridine (1.31 mol) is added over 15 minutes
at such a rate that the temperature does not exceed 30° C. The ice bath is
removed, stirring is continued for 15 min. at room temperature and then 0.41
35 g DMAP (3.4 mmol) is added. The mixture is stirred at r.t. for 21 hours,
transferred to a separatory funnel, diluted with 500 ml MTBE and finally
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crude d101 Acetylation of this material using 97.0 ml (1.03 mol) Ac;0, 145 ml
pyridine and 560 mg DMAP gave 85.7 g (63% by weight) of pure compound 2
20 in form of a yellowish solid.

'H NMR (CDCly): 2.12 (s, CHj); 2.31 (s, CHj); 3.83 (s, OCHy); 5.22-5.38 (m, 2H,
CHs); 5.90-6.08 (m, 1H, CH); 6.25 (d, J = 5.5, 1H, CH); 6.90-7.05 (m, 3
ar_bmatic H). MS: 264 (6, [M']), 222 (43), 180 (100), 162 (70), 43 (69).

Example 3
25 (rac)-propionic acid 1-(4-propionoxy-3-methoxyphenyl)-allyl ester (3)

Esterification of 1.8 g (10 mmol) 4-(1-hydroxy-allyl)-2-methoxy-phenol
with 2.6 ml (20 mmol) propionic anhydride and 10.8 mg DMAP in 2.8 ml
pyridine, according to the general procedure known per se, gave 2.68 g (92% by
weight) of compound 3 in form of a colorless oil.

30 H NMR (CDCly): 1.16 (¢, J = 7.5, CHjy); 1.27 (¢, J = 7.5, CHy); 2.40 (g, J = 7.5,
CHy); 2.61 (q, J = 7.5, CHy); 3.83 (s, OCHj); 5.21-5.36 (m, 2H, CHy); 5.90-6.08
(m, 1H, CH); 6.27 (d, J = 5.5, 1H, CH); 6.90-7.05 (m, 3 aromatic H). MS: 292
(3, [M*]), 236 (30), 180 (100), 162 (73), 57 (62).
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benzal dehyde derivative is preferably from2 up to 5 noles of R2M per
mol e benzal dehyd&stierifivation of 1Thg (6.65ahimwi) 4-€1daidiroLy-allsl)-plierss]l withrt.7 ml

I t t h f A THF i et t.h b d
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di ssol ved & n ageording tmthe genérad procadiire dmnavet pehye gaveldHR gi87%i kst iveight)
et her, nost B{-g&ﬁ@ﬁ%}i‘fﬁpﬁg B’FQ{:@fogFe%%ﬁ.de“ vative is added in formof a

ran sol ution. e

t et rahydrofu reactron’is carried out at a tenparature

o ar o may o6 NDRRICTIIe) 4 P Cadad e, Bva1 2818 = 73, FHch b el Bror

Slﬁll fur idc aci CHgs _2)59@,871?&0ratﬁﬁdg)?m%5135I($1@,| 2H§GH§9;i519316.08 (m?_-lgi, CH)pNI gm
r r r nmonj. r -
fCor Ot IheehSdr g%g{%uf]f%g’r @gpﬁmﬁpﬂ%@J?% g@rﬁﬁhg;ﬁ)ég'%hz J=0.62"°°

chr omat ogtoaplayomativelf). MSu262 (1 NIMTILd206 (34)) 150 (90)132X100), 87 .(84). -

Example 5

- (rac)-isobutyric acid 1-(4-isobutyryloxy-phenyl)-allyl ester (5).

Esterification of 1.5 g (10.0 mmol) 4-(1-hydroxy-allyl)-phenol with 3.3 ml
(20.0 mmol) isobutyric anhydride and 20.3 mg DMAP in 2.8 ml pyridine
15 according to the general procedure gave 2.4 g (83% by weight) of compound 5
in form of a colorless oil.

'H NMR (CDCly): 1.17 (d, J = 7.0, CHj); 1.20 (d, J = 7.0, CH,); 1.31 (d, J = 7.0,
2 CHy); 2.60 (m, J = 7.0, 2 CH); 2.80 (m, J = 7.0, 2 CH); 5.20-5.35 (m, 2H,
CHy,); 5.90-6.08 (m, 1H, CH); 6.26 (d, J = 6.0, 1H, CH); 7.07 (d, J = 9.0, 2

20 aromatic H); 7.37 (d, J = 9.0, 2 aromatic H). MS: 290 (0.5, [M*]), 220 (9), 150
(20), 71 (48), 43 (100). '

Example 6

(rac)-acetic acid 1-(4-acetoxy-phenyl)-propyl ester (6)

According to the general procedure known per se 72.9 g (3 mol) Mg
25 turnings, 160.5 g (1.5 mol) ethyl bromide and 61.05 g (0.5 mol) 4-hydroxy-
benzaldehyde are reacted to give 71.1 g crude diol. Acetylation of 56 g of this
material using 70 ml (0.74 mol) Ac;0, 104.6 ml pyridine and 750 mg DMAP

gave 58.2 g (63% by weight) of pure compound 6 in form of a white solid.

'H NMR (CDCly): 0.88 (¢, J = 7.0, CHj); 1.70-2.00 (m, CHy); 2.08 (s, CHy); 2.30
30 (s, CHj3); 5.66 (¢, J =6.0, 1H, CH); 7.05 (d, J = 9.0, 2 aromatic H); 7.34 (d, J =
9.0, 2 aromatic H). MS: 236 (2, [M*]), 194 (15), 165 (22), 123 (70), 43 (100).



b) The addition products of Rerr]Mto the benzal dehyde derivatives are
fi-nally = acylated to give the desi-red conpounds of the formula I. The
acyl ation may be carried out in a tertiary am ne such as pyridine,
triethyl amne, preferably 25 pyridine is-d3ed as the sol vent, nost
preferredly pyridine and a catal ytic anout of

4- N, N-di met hyl am nopyridine is used. ABx@6plea¥i ng agents acid chl ori des
or .acid anhydrldes may be used, preferably the acid anhydrides are

S 0 ory ISR T el SR PR B o oo ooy

presented for purposes of illustration of t he general procedure for the
preparation of cdwgordidg tofthtgemstra proaediure known pemtset7(2 9g BanebMgd in a

limting sen

Cearpi 1 g 19088 (-3aned eyl o pnd 10,00 £ 0 el el e
A251 sd fcmacﬁedrmfglm R8ckhg cpmdmlec@wlam@ 0 8 Gerdhﬁ materig] psing 83.3
condenser, agfj @wm&mm% ©nﬂ2bhﬂ%ﬁ1&%r&rﬁi89@ DA P v 8H0GO(T % bgk

is 5 charged with 92;2 uiqran ﬁg i?ﬂ ﬂ 150 THF. After the
system haeeig @rPﬁ‘R‘H?H@EPEﬂ Zﬁﬁé?r% 8 waiteeso Flystal i s added fol | owed
by 30 drops of a solution of 192.6 g vinyl bromde (1.8 nol) in 300 m
THF. Using aﬁI—bN]_MBa(ODCla): 0.90ét, eadt0,dCHE); As10-2O0eat 21, CH . 02.60(5, @Hd);one
drop of bromgg; (& @EYHY.88Ys ¥ICHS,); 5.65 (¢, J = 6.0, 1H, CH); 6.87-7.03 (m, 3 aromatic

10 H). MS: 266 (3, [M']), 224 (23), 195 (12), 164 (17), 153 (72), 43 (1OQ). -

~ Example 8

(rac)-formic acid 1-(4-formyloxy-phenyl)-allyl ester (8).

Formylation of 1.0 g (6.6 mmol) 4-(1-hydroxy-allyl)-phenol with 2.4 g
(26.6 mmol) formylation reagent (prepared from 2.7 g acetic anhydride, 1.2 g
15 formic acid and 2 mg pyridine) in 3.3 ml of benzene gave 23.5 mg formate 8
after workup and flash chromatography.

'H NMR (CDCl,): 5.25-5.40 (m, 2H, CH,); 5.90-6.08 (m, 1H, CH); 6.38 (d, J =

6.0, 1H, CH); 7.15 (d, J = 9.0, 2 aromatic H); 7.43 (d, J = 9.0, 2 aromatic H);

8.15 (s, HCO); 8.30 (s, HCO). MS: 206 (10, [M']), 179 (18), 132 (62), 105 (42),
20 77 (100).

Example 9

(rac)-acetic acid 1-(4-acetoxyphenyl)-3-butenyl ester (9).

According to the general procedure known per se 182.2 g (7.5 mol) Mg
turnings, 302.4 g (2.5 mol) allyl bromide and 61.1 g (0.5 mol) 4-hydroxy-
25 benzaldehyde are reacted to give 24.4 g crude diol (containing 43% by weight
starting material). Acetylation of this material using 32.3 ml (340 mmol) Ac;0,

48.3 ml pyridine and 348.0 mg DMAP gave 12.3 g (10% by weight) of pure
compound 9 in form of a yellowish oil after chromatography.

'H NMR (CDCls): 2.06 (s, CH); 2.30 (s, CHj);2.45-2.73 (m, 2H, CH,); 5.02-5.14
30 (m,2H); 5.58-5.85 (m, 2H); 7.05 (d, J = 9.0, 2 aromatic H); 7.35 (d, J = 9.0, 2
aromatic H). MS: 248 (0.1,[M*]), 207 (21), 165 (48), 123 (98), 43 (100).



ignition of the Gignard-reaction the oil, bath is renoved and the vinyl 10
br-om de- THF solution is added steadil-y at anbient tenperature over a period
of 6 hours. Stirring is continued for another 30 m nutes and the obtained
cl oudy, black-grey mxture is cooled to OFdBr-] with an ice bath. After
diTution with 600 mM THF, a solution of 61.05 g 4-hydroxy-benzal dehyde

(0.5 nmol) in 150 m THF i s added 1 ffig ci ent cooling (ice bath)

over a period of 30 mnutes. 15 The o] ick, but stirrable

suspensi on i irred at mte atu rni gh nd then cooled to
O[err] C. Unzé?csﬁcﬁBF@&édét(a Wbr?‘@ﬁ%ﬁn ﬁ%é}? NH err]d (2.5
mol) in 350 M Herr]Ois added very careful ly over a period of 1.5

hours. The gbt a: r'létﬂad 8035 e aaA snﬁpaﬁslbﬁeﬂsbdfum idellrﬁxj?l@héfiﬁmo@; 12|%)
precipitated.so ar t | vessel. i s
rinsed 20 se\}ﬁragfl aarﬁ‘a’g 6095 fg fgt@y%?o ?fﬁaﬁﬁ fﬁn‘&h

| ayers ares mistasdidstinredi dthr.&F0r 4idayat Wo,rkﬁp fmllbhxfg)ﬁhm‘gemral rpabﬁﬂilre
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with 500 m i ne aqueous
500 m MIBE, 400smgddii manol) of thisgnateriglibb0.246 anly(2. c gmobrA q\aj%.cﬁ and

concent rat ed ﬁﬁdﬁﬁ@léﬁxd d. bem 0 AT ggéé;gbo g g@mw va%twffahfébomgound 10

chr omat ogr aphy i ca qel ash; cm’col um

di ameter; sol'® ﬁ%‘m#& eylRAseile: 1) to give 56.0 g (75% 4-(1-

hydroxyal | yl ) phenol in formof a yellow sh, viscuous oil that slowy
crystal | i zes. HNMR (CDCR):2.12 $s| CHgla 2i31n(sf C&Eg}i 2.66i(dpdo= 15, ICH);i6.4%8(d,J =

t her nonet er, : addl t .. 0 d

connected to ]aﬁ g\‘u'gbﬁq‘?(@nge §EH 2 ax E[)M#I?’ﬁe(%y&gqg%?‘r% H?%ﬂSNﬁ
aceti c anhydr332(5, (MdB; 190i(12), rlg&a(ﬂﬂ) 130 (360),i4898Mt h an ice bath 105.4 ni
pyridine (1.31 nol) is added over 15 m nutes at such a rate that the

t enper at ure does not exceed 30 C. ThegE&enpRIN IS renoved, stirring is
continued for 15 mn. room tenperature an hen 0.41 35 g DVAP (3.4

mln)sf efrggdtg QTQ‘EH&%%H‘LWH?Z“ o @F%(’P%hﬁ'ﬁm%@ggl erll\f,#gk and finally

15 According to the general procedure 12.15 g (0.5 mol) Mg turnings, 30.2 g
(0.25 mol) bromopropene and 6.1 g (0.05 mol) 4-hydroxy-benzaldehyde are
reacted to give 7.5 g crude diol. Acetylation of 2.0 g of this material using 2.3
ml (24.4 mmol) Ac;0, 3.4 ml pyridine and 25.0 mg DMAP gave 2.6 g (78% by

weight) of pure compound 11 in form of a colorless oil.

20 ‘H NMR (CDCls): 1.62 (s, CHj); 2.12 (s, CHa); 2.30 (s, CHj); 4.98 (s, 1H, CH);
5.11 (s, 1H, CH,); 6.17 (s, 1H, CH); 7.06 (d, J = 9.0, 2 aromatic H); 7.36 (d, J =
9.0, 2 aromatic H). MS: 248 (1, [M*]), 206 (35), 164 (40), 146 (57), 43 (100).

Example 12

(rac)-acetic acid 1-(4-acetoxy-3-methoxyphenyl)-ethyl ester (12).

25 According to the general procedure 14.58 g (0.6 mol) Mg turnings, 42.6 g
(0.3 mol) iodomethane and 15.22 g (0.1 mol) vanillin are reacted to give 14.1 g
crude diol. Acetylation of 3.0 g of this material using 3.4 ml (35.7 mmol)_._Ac 50,

5.0 ml pyridine and 36.0 mg DMAP gave 3.5 g (65% by weight) of pure
compound 12 in form of a yellowish oil.



-9- washed 2x with each 300 mi Herr]O 2x with each 200 ni 2N HCl

(%2 nmol) and sone ice, 1x with 300 Ml Herr]OQO 2 with each 300 Ml agq.
NaHSG3 (10% by weight), 1x with 300 M Herr]O 1x with 300 m
saturated NaHCO8 and 2x with each 300-d8B -brine/water ( about 1: 1). Each

aqueous phase Is extracted 1x with 5 500 m MIBE, the conbi ned organic
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give 56.8 g (66% by weight) 1' acetox%é%oﬁacetate 1. [err]H NWMR
(CDC[err]): 210(s CH3); 2.30 (s 5.21-5.35 (m 2H CH[err])
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ovep gave. 55 580 BaiDy b3 Iﬂﬁaﬂ?@nﬁﬁﬁ 55! 0me BRAP gays PULIG80% By ity ™

yel | ow sthsoqu@ure com;{oemd] M/fom[yelln?v)shml.lz (s, CH[err]) 2.31 (s,
CH3): 3.83 (s, OCHerr]); 5.22-5.38 (m 2H, CH err]): 5.90-6.08 (m 1H,

CH); 6.25 (dIINMR @& DGlai) 19:¥ smﬁgrﬁmsg mH;; 2.30 (8 OFBS; %2821 s, OBH,264
(6, [M]), 2224 43)pr 180 3)09)11(% #i 6l 835G, CHD): 6.90-7.02 (m, 3

aromatic H). MS: 278 (7, [M"]), 236 (54), 194 (100), 176 (75), 43 (96).

Example 14

15 (rac)-acetic acid 1-(4-acetoxy-3-methoxyphenyl)-2-methyl-propyl ester (14)

1.0 g (3.6 mmol) diacetate 13 is dissolved in 17 ml EtOH and
hydrogenated over PtO,. The catalyst is removed by filtration over Celite and

the solvent is evaporated. Flash chromatography of the crude product gave
0.83 g (82% by weight) of compound 14 in form of a yellowish oil.

20 'H NMR (CDCly): 0.81 (d, J = 7.0, CH3); 0.98 (d, J = 7.0, CHy); 1.98-2.15 (m,
1H, CH); 2.08 (s, CHjy); 2.30 (s, CHj); 3.82 (s, OCHjy); 5.46 (d, J = 7.0, CH);
6.84-7.02 (m, 3 aromatic H). MS: 280 (8, [M']), 238 (38), 195 (56), 153 (100), 43
(68).

Example 15

25 (rac)-acetic acid 4-(1-acetoxy-butyl)-phenyl ester (15).

1.0 g (4 mmol) diacetate 9 is dissolved in 19 ml EtOH and hydrogentated
- over 50 mg PtO;. The catalyst is removed by filtration over Celite and the
solvent is evaporated. Flash chromatography of the crude product gave 0.92 g
(91% by weight) of compound 15 in form of a yellowish oil.



Exanple 3 25 (rac)-propionic acid 1-(4-propionoxy-3-nethoxyphenyl)-allyl
ester (3) Esterification of 1.8 g (10 mmol)

4- (1- hydroxy-al |l yl)-2-met hoxy- phenol with 2.6 mM (20 mml) propionic
anhydride and 10.8 ng DVAP in 2.8 ni pydi-di ne, according to the general
procedure known per se, gave 2.68 g (92% by wei ght) of conpound 3 in

formof a ; ol'sr NMR (Q]'PCI%QDQQ €7, ¢ #ml\,/lmg , .iae%r41_5)cm,é2H,6cH2,)- ﬂ.srz-%o_é (m,
Crterr]) 1 2 Gl ood (0 ot S0 OB 5, 191037 370- CEDL T OB 4 b0,
5.90-6.08  aromatidH);B4 (8, J& 9.9, 2hrentatic HILIMSCES0 (8, M*T5, 268 (19), 365

Fomatic H). A& JIMH). 236 (30), 180 (100). 162 (73), 57 (62).
arometic H). (45, 123468), 44 dood 1) (30) Exaﬁmle )

(rac)-propionic acid 1-(4-propionoxy-phenyl)-allyl ester (4)
Esterificdtion of 1.0 g (6.65 nmol) 4&;&!@)&dﬁ<y-allyl)-phenol with 1.7 nl
(13.3 mol ) propionic anhydride and 7.2 ng DMVAP in 1.9 m pyridine 5 :
accordi ng t o (F9-d1etRIRid RI(BEAY 1)S8-SHB xy- ] 6Steo(qg) el ght
(e ety plsagNndt 52, 0 o B e v

of conpound 4 in formof a colorless Oil. r] err]): )5
(t, J =75 %crc]o%c;liné't%%h(etg’en%razl gfogédlg'_é[ '?.%ré 203 %ﬁgﬁ 1\&3 ’t:ui']ni;gg,' 253.6 g
(0.15 mol) bromo-benzene and 7.6 g (0.05 mol) vanillin are reacted to give 7.5 g
(65% by weight) diol after crystallization. Acetylation of 3.0 g (13 mmol) of this
10 material using 2.7 ml (28.5 mmol) Ac,0, 3.8 ml pyridine and 50 mg DMAP __
gave after crystallization 1.13 g (28% by weight) of pure compound 16 in form
of white crystals.

'H NMR (CDCly): 2.15 (s, CHg); 2.29 (s, CH3); 3.78 (s, CHj3); 6.85-7.05 (m, 4
aromatic H); 7.45 (s, 5 aromatic H); MS: 314 (17, [M']), 272 (68), 212 (100), 152
15 (15), 105 (12), 43 (100).

The compounds of formula I have been tested for their capability to
impart warm/hot, spicy and pungent sensations to the oral cavity by preparing
an aqueous solution at concentrations ranging from 10 to 2000 ppm,
preferably at a concentration of 100 ppm, and evaluation of the solution by an

20 expert panel consisting of 4 persons.

Compounds of formula I exhibit a nice warm/hot, spicy and pungent
sensation at concentrations ranging from 10 to 2000 ppm. Normally this
sensation is perceived after a delay time ranging from 5 to about 60 seconds
after tasting, depending on the panelist.

25 After removal of the test solution from the oral cavity the warm/hot spicy
and pungent sensation disappears within a short time (individually from a few
seconds to about half a minute). In contrast to compounds such as capsaicin,
piperine and gingerol no lingering of the hot/warming, spicy and pungent
sensation was observed.

30 The hot/warm, spicy and pungent sensation imparted by the compounds
of formula I is perceived in the oral cavity on locations different from the
locations where the pungency of capasaicin is perceived.



CH2); 2.59 (g, J = 7.5, CH[err]); 5.20-5.35 (m 2H, CHerr]); 5.90-6.08 (m

1H, CH); 6.28 (d, J 5.5, 1H, CH); 7.08 (d, J = 9.0, 2 aromatic H);
7.36 (d, J =9.0, 2 10 aronatch) MS: 262 (1, [Merr]]), 206 (34), 150
(90), 132 (100), 57 (84). -15- Exanpl e 5

(rac)-isobutyric acid 1-(4-isobutyryloxy-phenyl)-allyl ester (5).
Esterification oflniadditiofn;]as®ofthe oompniﬂndydfﬁnxm{ﬂa M\Has-heeanteisted irhfddds, ni

20.0 mmol ) i |
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150 (20), 71 (48), 43 (100).

Exanpl e 6 (rac)-acetic acid 1- (4@&%@?2 7pheny|) propyl ester (6)

According to the general procedure kn 72.9 ¢ (3 nmol) My 25
turnings, 160.5 g (1.5 rmlé ethyl brom de and 61.05 g (0.5 nol)_ 4-hydroxy-
benzal dehyde areAemke@lw ogmetalmmg wochsuwelghtmfthe\@@tgvleangmﬂlent 56 g of

t hi t 1§a];réa,
75losrrg DI\/ITEl %oﬁ%ogih?%%fo%ﬂxﬂﬁ%%&? eﬁ)@ %16 pure co?‘rp )Wa{s‘,ﬁié;)%.rm of a
white sol i, Gen V('%mppke e(% e getiv 0:52 gf2. 00

(m CHerr]) this dck soldibe st)sub?n&%ea(h Jbg ofater o]:dnta.ﬁnﬁ@ 1% bydwe@kﬁaof

&DH_ CH) 2;:60?3} ﬂ,fpﬂiolqilgif ?oigglog%% (p!;é?ar goé%yungz@)(z EBBZ) bf t%le acﬁuve

mgredlent of formula I, was evaluated by the expert panel. A warm/hot, spicy

and pungent sensation was perceived after a delay time of 5 to about 60
15 seconds. |

Example 18

50 Proof cordial base was prepared by mixing medium invert sugar (30
parts), glycerine (1 part), ethyl alcohol 190 (26.3 parts) and water (42.7 parts);
cordial base was then flavored with cinnamon flavor at 0.2% by weight

20 (cinnamon flavors used are commercially available from Givaudan Roure
Flavors) and 100 ppm of compound 7 as described and prepared according to
example 17. A cordial base having enhanced warm/hot, pungent flavor was

obtained.
Example 19
25 Mouthwash base was prepared by mixing 0.08 parts mouthwash flavor

(commercially available from Givaudan Roure Flavors Ltd.), 0.5 parts Pluronic
F-127, 0.5 parts polysorbate 20, 0.35 parts sodium lauryl sulfate, 5 parts
glycerine, 0.015 parts sodium saccharin and 93.555 parts water. The
mouthwash base was blended separately with 100 ppm of each of the

30 compounds 1, 3, 4, 5, 6, 7 and 9, respectively, as described and prepared
according to the examples. The mouthwash bases imparted a warm/hot, spicy
and pungent sensation.



Exanple 7 (rac)-acetic acid 1-(4-acetoxy-3-nmethoxy-phenyl)-propyl

ester (7). According to the general procedure known per se 72.9 g
(3 mol) My turnings, 160.5 g (1.5 nol) ethyl brom de and 76.05 g (0.5

mol) vanillin are 5 reacted to give 98.2 gl6r-ude diol. Acetylation of 80 g
of this material using 83.3 m (878 mmol) Ac[err]O 124 m pyridine and

890 ng DVAP gave 85.9 g (79% by V\M%le(ﬂ) pure corrpound 7 in formof a
whi.t e solid. [err]H NI\/R(CDCI[err = 7.0, CH[err])

1.70-2.00 (m 2H 955 pa . 1 P orﬁ er L 138*1 (s
ocH err]); 5.65 (% i 5Fy wes Tiay Yo
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15
Pormate 8 %b%e%?%s Fr6PY ahd, ' Tnd Qothpladts Hise? AR raliffiot KpfiyPhd
(Coaferr]): pongent QI‘?M‘?TZH CH err]); 5.90-6.08 (m 1H, CH); 6.38 (d, J
= 6.0, 1H CH); 7.15 (d, J = 9.0, 2 aromatic H); 7.43 (d, J = 9.0, 2

aromatic H); Example 21

Mayonnaise base was prepared by mixing 59.8 parts whole egg, 24 parts
10 vinegar (white, 5% acidity), 1.3 parts mustard, 2 parts sugar, 1 part salt and
219 parts vegetable oil. The mayonnaise base was blended with 500 ppm of
each of the compounds 1, 6, 7 and 9, respectively, as described and prepared
according to the examples 1, 6, 7 and 9. The mayonnaise bases had a
warm/hot, spicy and pungent character.

15 . Example 22

500 ppm of compounds 1, 6, 7 and 9, respectively, were blended with
regular fat sour cream. The sour creams had a warm/hot, spicy and pungent
character without a lingering effect.

Example 23

20 An onion dip was prepared by mixing a commercial package of onion soup
mix (Lipton) with plain, regular fat sour cream and 1000 ppm of compound 9
as described and prepared according to example 9. The onion dip had a
warm/hot, peppery and pungent character without a lingering effect.

Example 24

25 A vegetable dip was prepared by mixing a commercial vegetable soup mix
(Knorr, 1 package) with 470 ml plain, regular fat sour cream and 500 ppm of
each of the compounds 1, 6, 7 and 9, as described and prepared according to
the examples 1, 6, 7, and 9. The vegetable dip had a warm/hot, peppery and
pungent character without any lingering effect.



8.15 (s, HCO; 8.30 (s, HCO. M= 206 (10, [M¥]), 179 (18), 132 (62), 105
(42), 20 77 (100). Exampl e 9
(rac)-acetic acid 1-(4-acet oxyphenyl) 3-butenyl ester (9).

According to the general procedure known pd7-se 182.2 g (7.5 nol) My
turnings, 302.4 g (2.5 nol) allyl bromde and 61.1 g (0.5 nol) 4-hydroxy-
25 benzal dehyde are reacted to give 24 leragle diol (containing 43% by
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(10% by wei ght) #%’&%‘J Maqtl&%%d‘%omm Sﬁﬁwlgblgg &\a(? Sér

chr omat ogr apparts pizzal fbavdr-{SINUR Ri£ZF[ ok |91082 11656 @ar’@‘P@lfaltb ):hl}i?s Fingles)

or S e (o Ferplgha 8o pRhS! platoand el hierdGarbd o S B0 %edbads BRI |y

M. 248 (08 1,§uvgce, 01]29118’(62@)1, befose beB)g transfered o zifdo¢ bag)where dusted with
- 12- C
acid 1-(4-ac el'togyﬁglgn%(‘)@?o%dpg r?’? ldegg le)?d ('J'Bg ;i Ehﬁedlgccordlﬁ?( Mi%%mggfémgr m
suspensi on of IR&H13%% spackyhadia warmihos nnenmy@ngl pungent charpetexdiscdesgribed

sol ution of @Iﬂdgrébﬁﬁar&émﬁﬂgqbggamegn 20 THF. The reaction 5
mxture is stirred at r.t. for 4 days. Wrkup foIIovm ng the general

pr ocedur e

Example 26

10 A chewing gum was prepared according to methods known to those ..
skilled in the art. Ingredients used were 240 g gum base (Canigo-T, Cafosa
Gum SA., Barcelona), 200 g glucose syrup (DE 38-40, 43° Bé), 560 g icing
sugar, 10 g citric acid, 7 g orange flavor (commerical by available from
Givaudan Roure Flavor) and 1 g of compound 2 as described and prepared

15 according to example 2. The orange flavored chewing gum had a warm/hot,
peppery and pungent character, again without any lingering effect.



gave 48&%—&&_5‘&@\'51“) diol in formof a yellow sh solid. Acetylation
ZOOHﬁ 1.3 mol) of this material with 0.26 m (27mmI)Ace
0 4 7 ng DVAP gave 200 ng (64% by wei ght &
corrpound "Iﬂ'm”lmm a colorless 0i F18-10 [err] H-NVR
2.12 (s, 2.3 (5%, *CH[err]) 2.66 (d, J= 1.5 CH);: ‘
;712(d 'J=9.0, 2 aromatic H: 7.€laims J = 9.0,
232 (5, [M+]), 190 (12), 148 (22), 130 (100), 43 (89).
Exanple 11 (rac)-acetic acid 1-(4-acetoxyphenyl)-2-nethyl-allyl ester
(11). 15 ACQOIUKE6F dtdehSteortiCarithletieAlly $EpLretPeokipSutd of th® formila I
turnings, 30.2 g (0.25 ol ) bronopropene and 6.1 g (0.05 nol)
" 4- hydr oxy- benzal dehyde are reacted o give 7.5 g crude di ol .
Acetylation-.of 2.0 g of this material uS\ng 2.3 m (24.4 mmol)
Acl[err]O 3.4 m pyridine and 25.0 ng RMV/A &.69(78%by wei ght)
of pure conpound 11 in formof a colorless 20 [err]H NMR (CDCl [err]):
1.62 (s, CH3); 2.12 (s, CHerr]); 2.30 (s, e 4,) 4.98 (s, 1H, CHerr]);
5.11 (s, 1H, CHerr]); 6.17 (s, 1H, CH; 7.06 (d, J= 9.0, 2 aromatic H);
©7.36 (d, J= 9.0, 2 aromatic H). Ms: 2481(1, [Merr]]), 206 (35), 164
(40), 146 (57), 43 (100). Exanpl e 12
(rac)-acetic gpbghig- (4- acet oxy- 3- met hoxyphenyl ) - “ethyl ester (12). 25
According to the general procedure 14.58 g (0.6 nol) My turnings, 42.6 g

(0.3 nol ) 5 odonet Aan¥, 15.22 g (0.1 nol) vanillin are reacted to give
14.1 ¢ crude diol . Acet;i{)ftlon of 3.0 g of this material using 3.4 .
(35.7 mmol ) Ac[ erX]=0DH, OCOR" nl pyridine and 36.0 ng DVAP gave 3.5 g (65%

by wei ght) of pure co nd 12 in.formof a yellow sh oil.
y weight) of purg . SOOR yerton

and

Rl, R3 = H, branched or unbranched Cj-g alkyl, C2-g alkenyl,
10 - C9-g alkinyl,

R2 = H, branched or unbranched, substituted or
-unsubstituted Ci-g alkyl, C9-g alkenyl, C2-6
alkinyl, C3 - Cg carbocycle,

R4 = branched or unbranched Ci-g alkyl, C2.g alkenyl,
15 C2-6 alkinyl,

" as flavor or flavor component for exhibiting warm/hot, spicy and pungent
sensations related to Galangal. '

2. A flavorant composition exhibiting warm/hot, spicy and pungent
sensations related to Galangal comprising at least one compound of formula I
20 as defined in claim 1.

3. The flavorant composition of claim 2 wherein its flavor is nature
identical.

4. A compound of formula I as defined in claim 1 selected from the group
consisting of '

This Sheet Has Been Replacec




- 13 - [err]H NMR (CDCl [err]): 1.52.(d, J = 7.0, CH[err])

& ;6 807 Imlllﬁlllllilllﬁ[lﬂi II 3H§‘4 e 22 (6

(40), 150 (85), “43‘(180)?

5 (rac)-acetic acid 1-(4-acetoxy- 3-net hoxyphenyl ) - y

(13). a) , Accprding to the general procedure 14.%8 b nmol) My
turni-nngs, 36.3 (0.3 nol) 2- B -dropene and 15.22 g

vanillin are ra give e ali ol AcePwﬁgc ' 50 g
of this material usi éﬂﬂ? (51.5 Af{;wr]cz 713 ' nd
52.4 ng DVAP gave 5.84 g (82% by weight) 10 of pure conpound 13 in form of
a yellowi sh oil. [err]H NVMR (CDCl [err]): 1.66 (s, CHerr]); 2.12 (s,

CH err]); 2.30efs, CH[err]) 3.82 4s, OCHerr]); 4.98 (s, 1H, CHerr]);
); 5.11 (s, 1H &H ); 6.05 (s, 11 , 690702(83 o) romati c
194 J1 176,(75), 43 (&)

acid’
VIR) - 2-met hyl - pro Oe’gTﬂer (14) OlJ.HFg

1- (4- acet oxy- 3- net hoxyy )
(3.6 nmol ) diacetate 13 is dissolved in 17 m EtOH and hydr ogenat ed
over PtQ2. The catalyst is renoved by filtration over Celite and t he
sol vent is evapdrated. Flash chr omit ography of the crudejproduct gave
Q . Q Q
r Ao Q a o JOL "o j:._...
OJLR 0~ R R
: : OCH,
k) ) m)
o .
Bl | Q
R~o 3. a o o e .
A
o A .
n) 0) D)
o) X é Q & o $
HJko Q \)Lo Q Y’*’o
OJLH ok/
Q) 0 9
0 { (o] | 0 O'
RJko 5 R)ko o] R)LO JOL
' OJLR JLR R
t) u) v)

‘wherein R is H, CHs, CHyCHjs, or CH(CH3)s.

5. A compound according to claim 4 selected from the group consisting of
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CH[e 1H, CH); 2.08 (s, CHerr]
3.82 546 (d, J =7.0, CH.99. 6.84-7 aronat i c
H) . IVB ' 280 (8, [Mt]), 238 (38), 195 (56), 153 (100), 43 . (68).

Exanple 15 25 (rac)-aeptic ag I d 4-(1-acet 03§~ but yl ) zphenyl ester (15).
1.0 g (4 mmol) diacetate 9°| sfdi ssolved in 19 m and Clrlydrogent ated
d(’:rifm

OIESS deSQ%Eé/e of conpound 14 in forlm of a yeltowi sk
[err \7§f : 0.81 (d, J= 7.0, CH[ err]), 0. 8“‘{\6,

over 50 ng Pt err]. The | sorenoved by over Celite and
t he solvent is evaporat ed. | omat ography of O,&;yde pr oduct
gave 0.92 ¢ (91% by wei ght) of TConpound 15 in formof a yellow sh oil.
- 14- [err]H NMR (CDO [err]): -0.92 (t, J =7.0,, CHerr]); 1.15-1.45
(m 2H, CHerr]); 1.62-%)0Q ( 2H, CHerr]);q2.05 (s,,CHerr]); 2.30

s, CHerr 5.74 (t ; 7.06 (d, J : ' aronatic
(7.34 (Ej, J]—)9 0, 2 giromat(lq-!). : 5\0 (2( [I\/[e{%‘i oﬁ’,\g) 165 v
(32), 123 (68), 43 (100). 5. Exanmpl e 16

(rac)-acetic acid 4-(acetoxy-phenyl - net hyl) - 2- met hoxy- phenyl ester (16).

d |

)] o u) o _ |
AIOQ o )LIC'LOJL
e) w)
A, . A, .
X X

6. Use of at least one compound of claim 4, especially of at least one
compound of claim 5, in food, a beverage or a consumer healthcare product
flavor for exhibiting warm/hot, spicy and pungent sensations related to

5 Galangal.

7. A flavorant composition containing at least one compound selected
from the group as defined by claim 4, especially containing at least one
compound selected from the group as defined by claim 5, exhibiting warm/hot
spicy and pungent sensations related to Galangal.

10 8. Food, beverage or a consumer healthcare product containing at least
one compound of formula I as defined in claim 1.

9. Food, beverage or consumer healthcare product of claim 8 containing
at least one compound selected from the group as defined by claim 4.

10. Food, beverage or consumer healthcare product of claim 9 containing
15 at least one compound selected from the group as defined by claim 5




Accordimg—to The general procedure 7.3 g (0.3 nol) M turnings,. 23 6.9

7. Zﬂ“\"ﬁ) BEIEING, o™ ot ot *eryetiar 220t ol AR SLEEES g@mphgl v
6 B0 *material using 2.7 nR1(-28.5 .

pyr|d|ne and 50 ng DVAP gave after crystallization 1.13 g (2896by

( CDCJhE ) O{ ) pur e aanﬂmerbiaviaﬁag'maémrding(to @iy t[me b]ﬂ’glter glaimlszﬁ to 10,[cHae]ad)sﬂeﬁzblﬂ/R
err 9 (s, CHerr]); 3.78 (s, CHerr

6. 85-7.05 (nfgiﬁgtﬁﬁgfgﬁhﬁoéLﬁﬁ 245 (s, 5 aromatic H; Ms: 314 (17,

[NH]) 272 (68), 212 (100), 152 @ddéIS) 105 (12), 43 (100).

The conpounds of 12oAneamapoundseled pmsthedgrioup consistingefibi ity to

i npart warm hot, spicy and pungent sensations to the oral cavity by

prepari ng an aqueous solution at concentrations ranging from 10 to 2000

ppm preferably at a concentration of ‘100 ppm and eval uation of the

solution by an 20 expert panel consisting of 4 persons.

Conmpounds of fornmula | exhibit a nice warm hot, spicy and pungent

sensation at concentrations ranging from10 to 2000 ppm Normally this

sensation is perceived after a delay tinme ranging from5 to about 60

seconds after tasting, depending on the panelist. 25 Af ter

renoval of the test solution fromthe oral cavity the warnf hot spicy

and pungent sensation di sappears within a short tinme (individually froma

few seconds to about half a mnute). In contrast to conpounds such as

capsai ci n, pi perine and gingerol no |lingering of the hot/warm ng, spicy

and pungent sensation was observed. 30 The hot/warm spicy and

pungent sensation inparted by the conpounds of formula | is perceived

in the oral cavity on locations different fromthe | ocati ons where the

pungency of capasaicin is perceived.
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In addition, use of the conpounds of s

e
tested verages and consuner heal t hcgraH @@ﬁ nds
of forumu” Hmms""””'ﬁdded to these products at colf 4 5
from 100 to 200 ppm preferably at a-2BRcentrator= ala wer e
-eval uated by an expert 5 panel consisting of 4 persons. Accor di ng 2
war ml hot, spi cyyand ngent segssatl on was inparted to these products,
as .exenplified c)

. Z e 17

A stock sol uti ' 'nggl%byvoev&h; hecactlvelng@g o
conpound of formula I Jtﬂgropyl ene gl @ (fLavor qual ity

prepared. 10 Gentle heati r?g s applied to Sol®%biT7 ze the active OJK(
i ngredient. Then 0.5 g of this stock solution was submerged in 50 g'of
wat er contai ni ng : 1% by wei ght of et hyI al cohol . The sol ution thus

prepared, contai ki Q0 ppm of t hd agtl i ngr edi ent) ofy f o la |, was
panel . A war i | cy pug@e t sensation
7 yitine of % t‘b .- 15 seconﬂs Q

eval uated by the,Ue
was perceived al t %(

Exanpl e 18 Ok cordi al base ~repared by m xin giﬂugn

i nvert sugar (30 parts), glycerine (1 part) et hyl al cohol 190 (26.3
parts) and water (42.7 parts); cordi al base was then flavored with

ci nnanon flavorbhat 0. 2% by weight 2D (cinnanon flavors gied are

comerci al |y avaid abfe from G vaudan BRotw Fl avor s) pm of
conpound 7 as d and prepar ed_A¢ W1g tO exan‘g l. cordi al
base havi ng enhanced tmt punge’?tt % o 2

. =
o . _ | ) o) OCH,
1 Il .
R~ 0 Q X JOL
oJLa R0 ia RZ 0 i
A
n)o 0) o)
e o # o
JLA, SR, ygfaé :
oJLH oJ\/ O)H/
Q) f)
2 l 9 | ¥ g |
R’LLO ol RJLO ol ako %%
o s Lq La
t) u)

o—
o—

v)
O | - Q o) ”
RJLO\’%O Q RJLO o aJLo o
oA e on

wherein R is H, CH3, CH2CHj3, or CH(CHg)a.

13. A compound according to claim 12 selected from the g'rot:tp consisting
of
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obt ai ned. Example 19 25

mu ared by m xi ng O. 08 parts nout hwash flavor
(co ummm yeEfrovaaudan Rour e Flavorsr fE :

Pl ur oni*c ¢ parts pol ysorbate-28,- 0.3 5‘;#%‘ EBHA&EEI&U yl
sul fate, 5 parts gl ycerine, 0.015 parts sodi U sac AERLAGERd 931555

parts water. The nout h\biﬁ 2 was bl ended &pparoate ppm of
arc

each of the 30 compounds 1, 3 5 6, 7 and 9, re
descri bed and prepared arcoedi @ jhe exanpl €Y.
inparted a warnf hot, spicy g ensati on.
-716 - Exanmpl e 20 Toot hpast e
base (Opaque 13/02-5F) was fIavo d with peppermnt fla i)r (G vaudan
Rour e pepperm nt flavor 105k?)0 034 at 0. 5% by wei ght. ofh& toot hpast e

as
sh bases

base was bl ended separately f each of -qynds 1, 6, 7
and 9, respectively, as descri bed pared accor di t he
exanples 1, 6, 7 and 9. The toothpa es had a marnih : y and
pungent character. Exanpl e 21

Mayonnai se base was_preparegl by m xing 59.8 parts \3hO| e egg, 24 parts
. o] - (o]

/U‘o ' o] /u‘o o]

o’lk QJK

o—

ty

)] u)

LA~ s ALl

e) w)

s
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10 vinegar (white, 5%acidity), 1.3 parts, nustard, 2 parts. sugar 1 part
salt and 219 parts vegetable oil.« The mayonnai se_hase pd Wi th
500 ppm of each of the compounds 1, 6, 7 and ngs&bﬁ&'ﬁ% prirag
descri bed and prepared according to th@4exanplies RQPLNCEand 9. |The
mayonnai se bases had a war m hot, spicy and punger
Exanpl e 22 500 ppm of conpoundsbhgkradt, 7 and 9, respectlvely wer e
bl ended with regul ar fat sour cream The sour creans had a warni hot,

spi cy and pungent character without a lingering effect.

Example 23 20 An onion dip was prepared by mxing a conmerci al
package of onion soup m x (Lipton) with plain, regular fat sour cream -
and 1000 ppm of conpound 9 as descri bed and prepared according to

exanple 9. The onion dip had a = warnfhot, peppery and pungent character
wi thout a | i fihe inwgnéionaisirelated to the use of T-acetoxychavicol acetate andey anpl e 24

25 (ﬁ vqg%tcaw eﬂk@n&eéce%&pﬁi@deﬁy?m& ﬂgereot: @.@Tﬁi\iﬂrair frpaRt abl e 3 oup
m X norr pa a alLn | ar a sQur C n
D06 ppm ofS " compaeaoy fEhibYRE AT hobpiey i DUneRat Seasatians Felated
prepar ed accgliangal,ca flavor étﬁnpéfﬁtmh%nﬂamﬁag &t leust ofie oFithe weggioahkie atidpto

2? ]9 egt war i h%éd B A5E rx)érage or a heAH{HLERE prcptfluc%%Bg a.l\ﬁvirgé] Hed t¥me o?%ﬁeétfg

compounds.

—_—
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~Maltrin M10 (commercially avail able) was m xed 0. 05 REP‘DA(?%@W%EET
“flavor (SNE Pizza Flavor 810841). 50 parts Pot at\) +ps (ARriingl es)

pl aced-on a paper plate and then mcreaved for 30-60 secgn 21t APRS198
-surface oil glistened, before bei 60 -Ioc Fa

wi th 1000 ppm of conpRUNGENE Ik red according to

| 6. m ent
char acter as dcL st %nslgir‘éiatﬁﬁigibﬁ%ae?? af#a%%ngﬁp 3t and
Exanpl e 26 l'#Retoxyeugdnclhmsitaty guindersativeptherdof asdlatvorgr lavet hods known
(0 Lo0e corsbidol B BB ALY SRR SRR PHINIRED,
43[err] Bel) Gabogad, 2 famgr compesigion, conbaiging at nleasacqn@ ofnhgsgcamgeundaaud
- Conpound’ > SeRgash 4 Bt Ota boal AU ERI IR LRI TIHE ok |E0% hebfthese | e

fl avored ch€&mRREH had a war nt hot, peppery and pungent character,
again wi thout any- lingering effect.
- 18- Hot Peppers like red pepper (Capsicum ddmium L.) - in Europe also

known as Paprika - and chili pepper (Capsicum frutescens L.) comprise an
essential ingredient in a number of Asian and European cuisines. It is well

10 known from Thresh et al., Pharm. J. and Trans. 1876, 7, 21; Micko et al., Z.
Nahr. Genussm. 1898, .1, 818 or A. Szallasi, P.M. Blumberg, Adv. Pharmacol.
1993, 24, 123 that Capsaicin is the active ingredient in hot peppers of the
plant genus Capsicum. As mentioned by A. Szallasi, Gen. Pharmac. 1994, 25,
223 the oral consumption of hot peppers leads to profuse perspiration which

15 ultimately leads to heat loss. This well established effect, which is known as
gustatory sweating, is most probably the reason for the high popularity of hot
peppers in countries with a hot climate, besides of flavoring the food.

Capsaicin is one of the most active members of a class of compounds
commonly referred to as capsaicinoids , see J. Szolesanyi in ,Handbook of
20 Experimental Pharmacology®, A.S. Milton, Ed., Vol. 60, pp. 437-478, Springer,
Berlin, 1982. Other well known compounds of this class are Piperine, the
active ingredient in black pepper (Piper nigrum L.), see '

Cazeneuve et al., Bull. Soc. C'him. France. 1877, 27, 291, and Gingerol,
the active ingredient in ginger (Zingiber officinale R.).

25 Galangal (also called galanga, galingale, galangale, calangall) is the
name for a member of the monocotyledonus family Zingiberacea. Alpinia
officinarium, the smaller Galangal, is native to southern China, while the
greater galangal, Alpinia galanga or Languas galanga, is a larger plant of
Java and Malaya. Alpinia galange is a stemless perennial herb with fragrant

30 short living flowers. The reddish-brown rhizomes of this plant having a spicy
aroma and a pungent taste somewhere inbetween pepper and ginger are used
as spice and especially as ginger substitute for flavoring foods, e.g. meat, rice
or curry. Galangal oleoresin is used in flgvors as a modifier for ginger,




1. Use of at Ieast one synthetically prepared conpound of the fornula I

Jerr] wherein 5 err| X = OH OCORerr]

Y = H OCORerr] ' errgdy . Rlerr]= et '
‘unbranched Jerr] yl, 10 REPLACEMEN&'rSﬂIEET
“al ki.nyl , H, AB§ @qehed or unbranched, subsi-ttted

or _ unsubst derr] aI kyl , err] gﬁﬁyfgeg
derr] al kinyl, Cerr] C[err] arib (?c?

Rierr]= br anched FUNWENEFDEVOR COMPONENTSC er ] |albcenyt—ts

Cerr] alkinyl, as flavor—or—ftavor —conponent for exhi b| ti ng war m hot ,

spi cy and pungent sensations related to Gal angal . gy o
flavorant conposition exhibiting warnf hot, spicy and pungent sensati ons

rel ated to Thaé amvedtiam igprelatedptoathel wsef Dmetmlyphumid:obﬁcétatéruhd | 20 as

- defined in f’l—a?cie%lgyeugenol acetate and derivatives thereof as flavor or flavor

5 component for exhibiting warm/hot, spicy and pungent sensations related to
Galangal, a flavor composition containing at least one of the compounds and to
food or a beverage or a healthcare product containing at least one of these

compounds.
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3. The flavorant conposiition of cl D& Sh& In-Ds T FENTESHEET |
i'denti carl. B 4. The flavorant co on cfhg!@li N3 n {t he
f

conpound
[err]

&

10

16

11 APR Tl

LTI oL ¢
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Claims

1. Use of at least one synthetically prepared compound of the formula I

wherein
A=H OrR*
X = OH, OCOR!
Y=H, OCOR®
and
r! RS = H, branched or unbranched C1.g alkyl, Cg.g alkenyl,
Ca.g alkiny], ’
RZ = H, branched or unbranched, substituted or
' unsubstituted Ci.g alkyl, Cg.6 alkenyl, C9.g
alkinyl, C3 - Cg carbocycle, '
R%= branched or unbranched Cj-g alkyl, C2.g alkenyl,

C2.6 alkinyl,

as flavor or flavor component for exhibiting warm/hot, spicy and pungent
sensations related to Galangal.

2. A flavorant composition ei:hibiting warm/hot, spicy and pungent
sensations related to Galangal comprising at least one compound of formula I
as defined in claim 1,

3. The flavorant composition of claim 2 wherein its flavor is nature
1dentical. '

4. The flavorant composition of claim 2 wherein the compound is selected
from the group consisting of

D\ EoSFt 2-
T la\ e



wher ei-n-R-is H, CHerr], CHerr]CHerr], or CHCH err]lerc] o—5——The

9

flavorant conposition of claim2 wherei:n the conpound inggﬁ‘mM SHEED
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wherein R is H, CHs, CH,CHs, or CH(CHa)s.

6. The flavorant composition of claim 2 wherein the compound is selected
from the group consisting of




-20-

k)/&” | vio |

D

o4 U0

6. A food, a beverage or a consumer healthcare product containing at
least one compound of formula I as defined in any one of the claims 1 to 5.

" 7. The food, beverage or consumer healthcare product of claim 6

5 containing at least one compound selected from the group as defined by claim
]
4!

8. The food, beverage or consumer healthcare product of claim 7_

containing at least one compound selected from the group as defined by claim
5.

10 9. The beverage according to any one of the claims 6 to 8, characterized in

that it is an alcoholic drink.



6. A food, a beverage or a consumer heal thcare product containing at*

| east one conpound of fornula I

7. ‘Thé food, beverage or consuner heal thcare product -
containing at |east one conpound sel ected fromthe gr

as defi‘ned-in any one of the clains 1 to 5.

R RUAGRMENT. SHEET

claim 4, 8. The food, bev@iaage or consungr tncare"g rodict
of claim?7. cont ai ni ng at | east Qne.co ound sel ectkd f up @s
defined by claim 5. —Q?FF@-geverage accofd ng to any onet ot

the clains 6 to 8, characterlzed in that it is an &l &oRABTTC dri nk.

PUNGENT FLAVOR COMPONENTS

The invention is related to the use of 1’-acetoxychavicol acetate and
1’-acetoxyeugenol acetate and derivatives thereof as flavor or flavor
component for exhibiting warm/hot, spicy and pungent sensations related to
Galangal, a flavor composition containing at least one of the compounds and to

food or a beverage or a healthcare product containing at least one of these
compounds.
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