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wherein n and m are selected from 0 and 1, and if nis 1 then mis 0, and if nis 0 then m is 1;
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wherein R1 is selected from the group consisting of
a straight-chain C7 to C17 alkyl, a straight-chain C7 to C17 alkenyl, a branched C7 to C17 alkyl, a branched
C7 to C17 alkenyl,

25 astraight-chain C7 to C17 monoalkenyl, a branched C7 to C17 monoalkenyl,



a straight-chain 07 to 017 al kadi%nyl, a branched C7 to 017
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wherein n and m are selected from 0 and 1, and if nis 1 then mis 0, and if nis 0 then m is 1;
20 wherein R1is selected from the group consisting of
a straight-chain C7 to C17 alkyl, a straight-chain C7 to C17 alkenyl, a branched C7 to C17 alkyl, a branched
C7 to C17 alkenyl,
a straight-chain C7 to C17 monoalkenyl, a branched C7 to C17 monoalkenyl,
a straight-chain C7 to C17 alkadienyl, a branched C7 to C17 alkadienyl,
25 astraight-chain C7 to C17 alkatrienyl, a branched C7 to C17 alkatrienyl,
a straight-chain C9 to C17 alkatetraenyl, a branched C9 to C17 alkatetraenyl,
and a straight-chain C11 to C17 alkapentaenyl, a branched C11 to C17 alkapentaenyl, and



and wherein R2-00-R3 has a mol ecuf ar wei ght from44 to 294,
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Detailed description of the invention:

30 Inone embodiment, there is provided a method as described herein-above wherein said flavor is selected
from the group consisting of flavors as described herein-below.

In another embodiment, there is provided a method as described herein-above wherein
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25 alkenyl) of formula | shown herein-below. They slowly release volatile flavors (aroma) and thereby protect the
chemically bound flavor from an undesired excessive release of the volatile flavor compound, for example
during processing and storage of a food product. The flavor is slowly released in presence of water and

enzymes that are present naturally in the mouth during consumption.

30 Flavor precursors for use in the present invention can be formed by reaction of flavor compounds comprising
one or more carbonyl group with monoglycerides (1-acylglycerides and 2-acylglycerides) in an acid-catalyzed

reaction (compare reaction scheme below).
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R4 is a al kenyl residue selected from ethenyl, propenyl,

butenyl, and pentenyl, and the total nunmber of carbon atons in
R3 and R4 is up to 15

Useful flavor precursors according to formula | are, without limitation, the following groups of compounds

30 below with a particular selection of R1, R2, R3 and a R2-C-R3 ring residue (N and m are as defined in Fl,
either n=1 and m=0 or n=0 and m=1).
Where branched compounds are indicated, these may be singly, doubly or multiply branched (having one, two

or more alkyl groups).



C2 to 015 straight-chain alkenylfgconprising one or two atons

i ndependently selected from0,5 and Nwithin the alkyl chain 03
to 015 branched aIkenyI i sing one or two alkyl groups and
conp & ARan. Hgefty ¢aing 0y eheiddAty sel ected from 0,5 and
N wthin the aIkyI chain 04 to 015 branched al kadi enyl,
conprising one or two al kyl groups and conprising one or two
atons i ndependently selected from0,5 and N w thin the al kyl

chai irq af kRIcHMingahRkmu! to 015 al kyl, straight-chain C to 015
al kenyl, branched d to 015 al kyl, branched C3 to C 15 al kenyl

02 t W th a substituent
sel ec OQE’]DU?({%%rBa%HVEMg-? %ge% aaln%(%%g tthﬁﬁgle%ei ¥ 02 to 010 al kyl 03
to 013 al kenyl 02 to Cl10 al kenyl conpounds as defined in Fl
wher &1and8P asepsding trdgsmualm of up to 13 carbon atons
straight-chain ClL to 013 al kyl straight-chain C to 010 al kyl
st r ai@Mpousdd 3 iim@2 vitieR G Botalisie Ryrheth§it dirddl Y, 2-BUtl in@anyt 0 010

al kenyl branched 01 to 013 al kyl conprising one or two
branchi ng al kyl groups

R2 and R3 according to formula I:

Cormpounds of formula | with R1 selected from C7 to C17 alkyl, C7 to C17 alkenyl, C7 to C17 monoalkenyl
10 and C7 to C17 alkadienyl.

Compounds of formula | with R1 selected from straight-chain C7 to C17 alkyl, straight-chain C7 to C17
alkenyl, straight chain C7 to C17 monoalkenyl, and straight-chain C7 to C17 alkadienyl.

Compounds of formula | with R1= alkeny! selected from C7, C8, C9, C10, C11, C13, C15, and C17 alkenyl,
C17-8en alkenyl (oleic acid residue), C17-8,11 alka-dienyl (linoleic acid residue), and C17-8,11,14-trienyl

15 (linolenic acid residue).

Compounds of formula | with R1= straight-chain alkeny! selected from C7, C8, C9, C10, C11, C13, C15, and
straight-chain C17 alkenyl, straight-chain C17-8en alkenyl (oleic acid residue), straight-chain C17-8,11 alka-
dienyl (linoleic acid residue), and C17-8,11,14-trienyl (linolenic acid residue).

Compounds of formula | with R1= heptyl, nonyl, undecyl, tridecyl, pentadecyl, heptadecyl.
20
R1 according to formula I:

Compounds of formula | with R2 selected from H, methyl, ethyl, 2-butenyl, or vinyl, and R3 as indicated in the
table below.

Compounds of formula | with R2=H, and R3 selected as indicated in the table below.
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branched 01 to 010 al kyl conprising one or two branching al kyl
gr oups singly or doubly branched 04 to 013 al kenyl conpri sing

o cIomi Ay tonnr rary sRCHP e MARERPR Gt or oups 03

to 013 al kenyl selected from 1- alkenyl, a 3-al kenyl, and a

1, 3-al kadi enyl 03 to 010 al kenyl selected from 1-al kenyl, a

3-al kenyl, and a 1, 3-al kadienyl 03 to 013 al kenyl selected from
pr opeitcordtdtienphuia ipent enyl , hexenyl, heptenyl, and octenyl 1
C3 to 010 al kenyl selected from propenyl, butenyl, pentenyl,

hexe%‘naoug%%t fgllﬂ%ll gw 588 e@ﬂynll C{ to%‘ﬁ]gﬂ%%f:? QQHPEIV ¥I CHY tcmf'ttrﬁo%a en

br an sin ranc

C3 T o100 &l kes&edanyl, aqd ﬁﬁ@plp@qdlg@ ica d@ﬁ@{abl@ elow

4- et hyl pent - 1, 3-di enyl 1- nethyl pentenyl and net hyl pent adi enyl
st r ai @mpousd3aF B3 | Witn FO1s3ecak ke yidptys edn@oinedy ftidasy, pén@penyteptadecyl, and

but enyl nte exen hept enyl , and oct enyl
strai ﬁ@g%ﬁgswﬂ%gdW@eéﬁﬁ%%Wkenyl sel ected from propenyl,

but enyl , pentenyl, hexenyl, heptenyl, and octenyl prop-1-enyi,
but-1-enyl, pent-1-enyl, hex-1-eny!, hept-1l-enyl, and
oct-1-enyl pent-1,3-dienyl, hex-1, 3-dienyl, hept-1, 3-di enyl,
and aBtaccbrdbgdé RMyha 11- 1- hydr oxyet hyl , 1-oxoet hyl, 1- oxopropyi,
1- oxobutyl, 1-oxopentyl, 1-oxohexyl 02 to C7 al kyl, 03 al kenyl

031@'%%3&(1'1%% B%‘ul:ll'l ?vWFh selected from heptyl, nonyl, undecyl, tridecyl, pentadecyl, and heptadecyl,
and R2 selected from H, methyl, ethyl, 2-butenyl, and vinyl.

Compounds with R1, R2 and R3 (table) as defined below:

Compounds of formula | with R1 selected from C7 to C17 alkyl, C7 to C17 alkenyl, C7 to C17 monoalkenyl
15 and C7 to C17 alkadienyl, and R2 selected from H, methyl, ethyl, butyl, 2-butenyl, or vinyl, and R3 selected as
indicated in the table below.

Compounds of formula | with R1= heptyl, nonyl, undecyl, tridecyl, pentadecyl, and heptadecyl, wherein R2 is
H, and R3 is selected as indicated in the table below.

20 Compounds of formula | with R1 selected from heptyl, nonyl, undecyl, tridecyl, pentadecyl, and heptadecyl,
R2=methyl, and R3 selected as indicated in the table below.
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i prop-1-enyl C3 al kenyl- straight-chain C2 to C7 al kyl
straight-chain 03 to C 15 al kenyl straight-chain C3 to C 15

nmonoal kenyl 1 straight-chain 1-nonoal kenyl strai ght -chain
05 to C 13 al kadi enyl 17
R3 =

C3 to C15 branched alkyl comprising one or two alkyl groups, wherein the alkyl residue optionally contains one
or more further alkyl residues

C1 to C15 straight-chain alkyl cornprising one or two substituents selected from O, OH, N, NH, SH, and SR4,
wherein R4 is an alkyl residue selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl and isopentyl
and the total number of carbon atoms in R3 and R4 is up to 15,

C3 to C15 branched alkyl comprising one or two alkyl groups and substituted with one or two residues
independently selected from O, OH, N, NH, SH, and SR4, wherein R4 is an alkyl group selected from methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, pentyl and isopentyl, and the total number of carbon atoms in R3 and R4
is up to 15

C1 to C15 straight-chain alkyl, comprising one or two atoms independently selected from O,S and N within the
alkyl chain

C3 to C15 branched alkyl comprising one or two alkyl groups and comprising one or two atoms independently
selected from O,S and N within the alkyl chain

C2 to C15 straight-chain alkenyl,

C3 to C15 straight-chain alkadienyl

C3 to C15 branched alkenyl, substituted with one or two alkyl groups, C5 to C15 branched alkadienyl,
substituted with one or two alkyl groups

C2 to C15 straight-chain alkenyl comprising one or two substituents selected from O, OH, N, NH, SH, SR4
wherein R4 is an alkenyl residue selected from ethenyl, propenyl, butenyl, and pentenyl, and the total number of
carbon atoms in R3 and R4 is up fo 15,

C2 to C15 branched alkenyl comprising one or two alkyl groups comprising one or two substituents selected
from O, OH, N, NH, SH, and SR4, wherein R4 is a alkenyl residue selected from ethenyl, propenyl, butenyl, and
pentenyl, and the total number of carbon atoms in R3 and R4 is up to 15

C2 to C15 straight-chain alkenyl, comprising one or two atoms independently selected from O,S and N within
the alkyl chain

C3 to C15 branched alkenyl comprising one or two alkyl groups and comprising one or two atoms independently
selected from O,S and N within the alkyl chain

C4 to C15 branched alkadienyl, comprising one or two alkyl groups and comprising one or two atoms
independently selected from O,S and N within the alkyl chain

Straight-chain C1 to C15 alkyl, straight-chain C2 to C 15 alkenyl, branched C1 to C15 alkyl, branched C3 to C
15 alkenyl

C2 to C5 alkyl substituted in position 1 with a substituent selected from O and OH

C2to C13 alkyl
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aza aty bIU rexXed

azaa mwme bgtmmnyl @dﬂmﬂ: vmiauwﬂwewmphen&mm@CWI ot mmybhenyl

azaoXaeH e h&m%aaeled IRERO%STNE], ARERI Ny, AFAKBENG! Opentenyl

:; :t WP@W@@@ @Kﬁ”@ ﬁ a%tgé fw&y%qxaa!@@@peﬁﬁ quymeglggm?p% aIkoxV -alky pXenyl
cyclmhémemkﬂmaakmmmWammeWUméNMmhmwmQ@mhwb cycl opent enyl ,

azat Wr&%yﬁg&lﬂ%ﬁ%ﬂemylf%rﬂf aﬁyﬁﬁaﬁmﬁm jykopmﬁﬂf@rgﬂw %y)f&én%&ﬂ&t%branyl

azatnracyclropenten ﬁ q?_l’ e tronaliy
be. 1| Haphar AkBeE L igpiery) Giuhieperyb Ry Bigpeey. CERIEEYect o
indem&ﬂdamﬂhmmﬁmonlnethyl ethyl, propyl, isopropyl, and a

ket ag §|due selected fron1 20 cyclohexyl
cycl‘--v-'f cychoper i v v
oxaqyedngile 'ﬁg}qd fror@k@@'yeﬂe@»béwt ghﬁnylpr@whdywlbétﬁahwngml phenylhexyl
t hi agysliebgxyl , thlacyclohexenyl t hi acycl opentyl,

2700y '8%% gffe%af%f@?fgﬁ% P@H%fdpﬂ&?&%é@f}%ﬂf f%'f'?envt pheryioreny|

di oX lekenyl xac cI nt yl nt enyl

g: E I: amﬂt)fﬁimsa%eﬂ}hloalkeﬁw Taﬁ@il@ﬁl%ﬁﬁ}aﬂ(}?%ﬁ&]%kanylﬂleﬁﬁh@lﬁ))(t%aﬂﬁ(?ﬁbrﬁ‘bﬂlmethylthloalkyl
i aaEyUrERent pen b eV e, neB TR R SRy, methy-

ox at| ietigjicdliene xethydisplfaopedy ictiglyrelihggeienydlkyl, ostiatihiliagikdng petivieny|
oxat hi.aay&lphaxy) . oxathi acycl ohexenyl, cxathi acycl opentyl,

oxathracyct opent enyl, oxathi acyctohexyl,—oxat hi acyct ohexenyl,
oxat hi acycl opentyl , oxathiacyclopentenyl, azaoxacycl ohexyl ,
azaoxacvcl ohexenvl . azaoxacvcl opentvl . azaoxacvc|l opent envl .
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ein the ring residue may optionally be further substituted
one or nore substituents sel ected i ndependently from

nmet hy
r esi
cycl
ket o
nmet h
t hi a
t he

may

S se
oxac

t hi ac
azac
di hd
azat
2-thi
i ncl
di ne
5- ox

v et h\/J pr nn\ll i Sopr nn\/I _and—a ket ogroup, a rit ng-

db@iu@l@l/@@rmmm @tmﬂb@ry)t)(li mdsn@oytz andxyledtedimx ﬁﬁwlbranchyd}iydlﬁ)@mwdoubly

t
PR PRE bRl okifed it M 'ti#gﬁ*'é'%’iﬂ%ﬁid“ie@%t' G from
%ydr@iimneétylhw hydroydimefgpepieydioidinacdy by vy BratY IFiPe y c | ohexyl |
cyabehexsibyl, hydidjdaeyigloapent yl , thi acycl opent enyl wherein

ring IS substituted wth a ketogroup, and wherein the ring
LI Ulld.l I UC I ul LIFUI bUUDLI L"UL UU Wi LII Ul UT"LWU d.l K FUU

| Tereresebsity(ekAiriast- Higin or braggher! adyIfncluding ey, et Sog Sulenéencrpionain
)@bs@t&@?@iﬁh one:b?(iﬁ&é/& baitemirsw oxacycl opentyl ,
n I U

tstr@mht @dn wbtahch@tﬁ@bsbtrltect aiiml seﬂsmw V@)In @g prsnosaeolf @,@tldsQH f st@mhtrmrtvyl
edremyded su@@tﬁ@@wtym&fmt{amth oeWPsdid dr blecbroXaeH thle eiiaw@ tebted ﬂ:bFn%[th

n SLUI (o]
PuR T e TR DY e a bR e DRT e o AspR i o saigntchain

ra pgiched KaJkayceebsztyl vhpreinthg plkyl issglegied fon elexd pt@biéb@tw@rl% pexithgptyl,
i‘gn@gcwpl opentenyl including a dihydrothiazoiyl (for exanple:

THE A bk By b Ghiar R iy, Gl ke " Y
tmp;ttowmewz oktpdkypher@lalkyh maloxab ekl mydydxyphanklalzo hydtoxypienistanyol yl |
az@byheuREYCl ohexyl

a C1 to C6 alkyl or alkenyl substituted with a ring residue selected from

cyclohexyl, cyclohexenyl, cyclopentyl, cyclopentenyl,

oxacyclohexyl, oxacyclohexenyl, oxacyclopentyl, oxacyclopentenyl,

thiacyclohexyl, thiacyclohexenyl, thiacyclopentyl, thiacyclopentenyl,

azacyclohexyl, azacyclohexenyl, azacyclopentyl, azacyclopentenyl,

dioxacyclohexyl, dioxacyclohexenyl, dioxacyclopentyl, dioxacyclopentenyl,
dithiacyclohexyl, dithiacyclohexenyl, dithiacyclopentyl, dithiacyclopentenyl,
diazacyclohexyl, diazacyclohexenyl, diazacyclopentyl, diazacyclopentenyl,
oxathiacyclohexyl, oxathiacyclohexenyl, oxathiacyclopentyl, oxathiacyclopentenyl,
oxathiacyclohexyl, oxathiacyclohexenyl, oxathiacyclopentyl, oxathiacyclopentenyl,
oxathiacyclohexyl, oxathiacyclohexenyl, oxathiacyclopentyl, oxathiacyclopentenyl,
azaoxacyclohexyl, azaoxacyclohexenyl, azaoxacyclopentyl, azaoxacyclopentenyl,
azaoxacyclohexyl, azaoxacyclohexenyl, azaoxacyclopentyl, azaoxacyclopentenyl,
azaoxacyclohexyl, azaoxacyclohexenyl, azaoxacyclopentyl, azaoxacyclopentenyl,
azathiacyclohexyl, azathiacyclohexenyl, azathia cyclopentyl, azathia cyclopentenyl,
azathia cyclohexyl, azathia cyclohexenyl, azathia cyclopentyl, azathia cyclopentenyl,
azathiacyclohexyl, azathiacyclohexenyl, azathiacyclopentyl, azathiacyclopentenyl,
wherein the ring residue may optionally be further substituted with one or more substituents selected
independently from methyl, ethyl, propyl, isopropyl, and a ketogroup.

a ring residue selected from




t hi acycl ohexyl azacycl ohexyl pfpidinyl, al kyl pyridi nyl,

met h

yl pyridi nyl, dinmethyl pyridinyl, ethylpyridinyl,

trinmethylpyridinyl, tetranmethylpyridinyl, ethylnethylpyridinyl,

et hy|

|d;‘éldmlylf‘w&lw{ehﬂi'c)'&M;!)entyICBy@@éiﬁéﬁﬂ| ohexyl pyr azinyl,

IRl AR R P

et hy|l
di et
Tabl le
gr oups
W th
W th
penta

fdﬂwﬁ$ﬁvﬁbywﬁw®ﬁwlmm@@%@ﬁbﬂﬁﬁ@bﬁwhmddlethylpyra2|nyI
heyhoparh vyl éié(dy@tihé@wl aza@@ekhyl, agwy:clown@p@yl azaoxacycl ohexyl
dlo}acaoﬁgﬁpcﬁﬁac%rloﬂ%g?l é?ox%cﬁogény dl%@%lo nten%l? (r)urrupl gf CSRSOLESS
dpiacyqRpexg ritihiRp lohexeryedithipreePreidf, giiiacycloreteipounds  of formul a |
d?éhac?cﬂbh@(ﬂtc@dac?dloﬁé?ibﬁ?lewzé{dyclopélﬂﬁﬂybzacyuMﬂWﬂ tridecyl,

1,1-
f or

Sl p PR RS e AT b PR R, o1 cctod from

xaihigcyalghexm, mhiaﬁ&oémréldoxethiaﬁmlomwapygmacydwantwy'm to C17 al kyl,

str icgé'tﬁlac?dlbﬂéxﬂ Rethidc@iofekdhyiodxkBaydiopert, aRGRGEo J@rﬁentjlo 017 al kyl,

branched

str
al kel
al ke
The
of f
ring
and

7 a nyl R2= ne | R3 sel ect ed from
facont ] Gl aRro B e Bla ey To & 1t
rﬁ]@oxacmbé%m@queloh%efm@awwﬂqp?ntyaﬁ?@%@)’dmﬁw Cl to C 15

ratéoxacmh@wm%@ioh@(wmmgbscldpémyha@o@m@erﬁ@]ywi ng residue:
the R2-C-R3 part

o RS erd oGP R TRB  o t e o
Bxyyetohatbarsthia fycibhoramilazatiia cydrpentya pAathie egioebiewy!, substit uent S
Okawhécﬁbloh&mclaiatmcwoﬁ@éwlt aestm&wdpédtyngzafh&@mdemwlc at Om I n

iftion. s the

w%ers'affvfén@ﬁésw B vﬁgﬂﬁ*ﬁwﬁﬁm@te@%ﬁ‘ége %@9}6 ﬁgﬂ ik S.e'sctegr

i redm@@&dyd sequted lmm thl@&dohexb,elhlaywjohexenyl thlacyclopentyl thlacyclopentenyl wherem the nng
is substituted with a ketogroup, and wherein the ring may optionally be further substituted with one or two alkyl

groups selected from methyl, and ethyl

a ring residue selected from oxacyclohexyl, oxacyclohexenyl, oxacyclopentyl, oxacyclopentenyl wherein the ring
is substituted with a ketogroup, and wherein the ring may optionally be further substituted with one or two alkyl
groups selected from methyl, and ethyl

oxacyclopentan, substituted oxacyclopentyl

furanyl

thiacyclopentyl, substituted thiacyclopentyl

thiophenyl

azacyclopentyl, substituted azacyclopentyl

pyrrolyl, dihydropyrrolyl

azacyclopentyl, substituted diazacyclopentyl

azathiacyclopenteny! including a dihydrothiazolyl (for example; 2-thiadihydrothiazolyl)

thiazolyl, 2-thiazolyl

alkylthiazolyl including methylthiazolyl, ethyithiazolyl, and dimethylthiazolyl




5 Conpounds of fornmula I with RL “del ected from 07 to 017 al kyl,
C7 to 017 alkenyl, C7 to C17 nonoal kenyl, C7 to 017 al kadi enyl,
straight-chain C7 to 017 al kyl straight-chain 07 to Q017

al k nykmmﬁmﬁawght chain C7 to 017 nnnoalkenyl strai ght-chain
07 t : € branched 07 to 017 aIkyI branched G to
017 '8 ",,- SR ehed S = eny—branched

al k exyl -C i cate

bel owpiacl@n&anpounds of formula | with Rl selected fromC7 tool ?

al kyfl, Y 9 Cl7 al'kenyi, 07 to OI7/ nonoal kenyl, C7 to CIL7
al k rﬁZ%W.QPheXY gnrl D’) C-_R?2 oe! ect er*l as |nr~|| cat ar*l |n fha fﬁhl e

uT Cllyl y o IT\J =)

bel qwyridBg rexppyridis!, odthyppidingldenethyipyiidinl, dRIp\sigihy eimettly Iy idmh t@lameti@@yridinyl,

Cl1, e@ﬁjﬂgﬁethﬂ},ﬁmw%{hwgﬁ%ghy%rmﬁ)hght- chain alkyl and d, 09, Cl1,
C13, of CI7 branched al Kyl Conpounds of TornU|a wWTtTh
R1 Sé_aéaCYCEﬂﬁX!"r om hnnf \/L nnn\/l ' ||nr*|nr\y| 1 i r*lna\ll ' nnnf nr‘lnr\\ll '

and r'wrpzlraumwrazmﬂlmemmm’rﬁﬁyl @WRBylwetn@t;tnmdhy@srazmyldatkymmybyramnyt he
t abl eetfpﬁln\gmyjpyraz%@ etﬂé #529%3/0% ﬁbﬂﬁﬁhgﬂ%ﬁ‘nethylpyrazmyl

hydrioxyarkytcycl o ene, nydroxymer hyt cyclopentens,

hydr Qﬂtﬁcﬁ%hfﬁwl r\/r‘l nnpn'r ene, et hyl hydroxycycl opentene, and

ethyhﬂyﬂ&g%mﬁﬁthylcyclopentene thiacyclopentane,

al kylTahie aEM@b@RR0isANES, resained oftbriiyh Fa3d hddramn £y edmppattdamed herein-above.

oxa- cycl opent ene, 2-oxacyc! opentene, 3-oxacyc! opentene,

al kyl oxacyl copent ene, al kyl - 3- oxacycl opent ene,

met hy1l- 3- oxa- cycl opent ene, al kyl- 3-oxacycl opent ene,

dine%ﬁé% 3- oxacycl opent ene ethy 3- oxacycl opent ene,

et hyi'fet? %m@°%ﬂ%ﬂyﬂpdﬁ%ﬁ?Eh@deHV$P%ﬂ&aJkyl 3- oxacycl opent ene,

hydr oxyr net hy1- 3- oxacycl opent ene,

hydr asoynpliunds ohfyriwI3 4 withatd yselbatsd éorh Gapiyl, nonyl, undecyl, tridecyl, pentadecyl, and heptadecyl,
hydy Qv ety 1 &3 %@t&}’ffbh]%ﬂqfhk&?&%hylelt Jw&@yﬂmﬁ@wﬂ 3-

oxacyclop nt ene oxacycl opent ane cycl opentan

al kyl - oxacgﬁlo ent an neth¥ oxa- clopentan di et %

oxacy® I“Pﬁﬂ@ht gyl g Kb seigeist e étﬁtsﬁtc ClaPHyI At iont Fant o

al kylakawpkaehd ICopedit akyl, bahdiy Cyte C’dmmyehzahdﬁelnanh Gy edicope fimestraight-

al kyl Y. ten,

ot hy TH al 1‘@’1%/&% ﬁ%%ﬁﬁ é%gn c%%ﬂxklﬁ%%%ﬁ%&f& fo 15”?& % G GAaRERLER

butyHﬂ@Whylcyclopenten butenylnethylcyclopenten

pentyl met hyl cycl opent en, pentenylnethyl cycl openten al k

yl gar boxy- al kenyl - cycl opent an, al kyl car boxy- al kyl - cycl opent an, ne

t hyl car boxy- al kenyl - cyclopentan,

met hy, X _

iy S By e oL A

al kyl car boxy- pent I-cyC|opentan

met hyline ROk IRAURIE A LOPY POBeR &R R2-gifg part of formula | forms a ring residue which is

met h)bb&?ﬁfobﬂé)(\bb'rﬂé Jﬁ%den ey6d 0Pk & Por aI&Eﬁiﬂquf@b@tJéhtstahﬁjo&il%ﬂds &€ counted
ﬁgl)qe/ |Cs a lﬁ%f%ﬁ] e Crg‘.fgﬁw}/ Qg@tﬂo)r)ltl Q,X cbmd%re sP Ly tural for IQ/ belowaGh %he C atomtbe%wéen R2

ox1r ahkiyd. Dyutlk dnésoen poix dis stk ydsitigne Toollhgie rhedxlowitgrsirmtahiyrinaly shbwedee x e
n, ox I WYihvE% SR ,

o SRR GUFLEISER =28 S INMIEL B YA EDBIER

oxo-i sopropyl cycl ohexen, oxoi sopropyl rnet hyl cycl ohexen,

oxo-t hi opropyl cycl ohexen, oxo-thi opropyl net hyl cycl ohexen
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al kyl cycl ohexen, net hyl cycl onexen, tri nmet hyl cycl ohexen, et hyl cycl o
hexen, et hyl net hyl cycl ohexen,
propylcyclohexen propyi met hyl cycl_ohexen, i sopr opyl cycl ohexen, i so
propyl nmet hyl cycl ohexen, thloprop§$ cycl ohexen,
t hi opr opyl net hyl cycl ohexen,

al kyl cycl ohexan, ne | cychohexan, i net hyl cycl ohexan, et hyl cyc! o
hexan, et hyl net hyd"cycl ohéxan, © @
propyl cycl ohexan| propyl{nmet hyl cycl ohexan, i sopr opyl cycl ohexan, i so

hexangcnt hi opr opyl cycl ohexan,

t hi op met hyljcychohexan 24 In the follow ng, further groups
of conpounds of [formula | conprising R2-C-R3 useful in the

i nvention ape—giwen: 5 A conpound according to fornula I
wherein the R2-C subsituted cycl opentene residue is selected
fromthe group consisting of 2-hydroxy-3-nethylcycl opent-2-ene,
2- hydr oxy- 4- net hyl cycl opent - 2-ene, 3-ethyl-2-

hydr oxycycl opent - 2 ene, 2-hydroxy-3, 4-di net hyl cycl opent - 2- ene,
3- et r‘@()Im %1 cﬂ%ﬁd H QP& gd ﬁerf'e?rfaif've%cmﬁlc 83 selected as i cilcated n the table
hydr oXx opent -ene hese conpouna Wil ‘
hydrd&%walkyl cyclopentenones. A conpound accordlng to fornula
| wherein the R2-C-R3 thiacycl oal kane ring residue is

3- thi@eyahdepenvinan ewith F sdecko APOCMd cax:au@lr di 8g11 kehyrcmwl @7 lnonoalkenyl,

wher bs d, oxac ue,1s
gl Nt RN g vl T el e E e el
2- hy di1oxyr@lk&yld strghthelh- &F- to XL yitddepe har@edetielo B7 etifiyttanghed C7 to C17
hydr %Xnyﬁb%ﬁcﬁ;&yér - Y BroRERky 2 18 RAed G7 to C17 alkadienyl, and R.C- 3 solected
di et oxa- cycl opent - 4-ene. A conpound accor

fornﬂmﬁmf'mﬁ%P@?WbWhe R2- C- R3 substituted oxacyclopentane ring
residue is selected fromthe group consisting of

24:i webduy-oBioonial einct opert am, Can ¢ 2alkyethy L1 Baliend C¢ yal 10 pentiny,

15 A , [ .M. the R2-C-R3
alkyﬁ?QHEZHggfgﬁE&ﬁa!—eﬁggmgg%aﬁaﬁhbgﬁﬁgé gpen?ene ring
;i?gﬂ&g@hg@;ﬁl@rﬁ@aj W@_Pﬁéqquw &%@705%&11 $1% /15, or C17 straight- chain alkyl and C7,

2+perdy- Qﬂenykm53rmmbbmhﬁ¢mwopent2 en. A conpound according to
formula | wherein the R2-C-R3

al kyl T
SRR L SOET YRS LRSI AD e L
3- %%ﬁﬁ%@&@BéﬁE@ﬁVﬁm@%ﬁ@mﬂw2@b2@ﬁﬂ pent - 2-enyl -cycl opentan, cis
3- (et hoxycar bonyl nmet hyl ) - 2( Z) - pent - 2- enyl - cycl opent an, trans 3-
(et hoxycar bonyl net hyl ) - 2( Z) - pent - 2- enyl - cycl opent an, and2R3S- ci
s- 3- (nethoxycarbonylnethyl) 2(Z) pentyl -cycl opentan. A

co ““P“
al kyl'T't

"n fies*du %eiletCtegﬁ? ed oxo cycl ohexan/ hexene

oxacyclopentan optionally substituted with a residue selected from methyl, dimethyl, ethyl, hydroxy, and
methoxy

oxacyclopentene optionally substituted with a residue selected from methyl, dimethyl, ethyl, hydroxy, and
methoxy
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residue is selected from

4 oxo- 3,5, 5-tri nmet hyl cycl ohex- 2-en,

,5,85-trirr et h\/l cvcl ohex-2-en.  4-isopropyvl| -

25
cycI Swrsvoysicaenteps, Pkl oPansnm BTV reens, MdrpedprtBBy PRepETo

exa

eylhydrotyBiclogntofeadnd 2hyhlJroxdmethiieibyehteecl ohexan. 25 A conpound

according to fornmula | wherein RR is H and R3is a

=

nmet
216,
sel

TR

cted from net th et hyl nr onvl but yl but enyl , pentyl

SR e ot ety 2y b

o

hexy
gr od
flavo
RBig
W th
conpq
is an
pro

|Oxe-pYEGPERJANe, 29XEFIHEPINISNY, HNPFEOPGHBIEHKYIBRCY EBRBE MY a8 Clakhis| e
PSeth@f3-oREGEEBDE, aRQBBR l&ﬁnt&ﬁ@&ﬂme‘fwl]ﬂoxdcﬂo@eﬂﬁﬁb ahwimwaopentene

and
S ar BT a B Sk et Deano S EaPriReiephony
hydneydsnebhgliSiockasghbented, Bdtbeethy-3-omrybientenacthghkoxynsthl-@ A
ﬂi %E yrding to fornula | wherein R2 is H and wherein R3
@% enyl selected from nethyl phenyl, ethyl phenyl,

\/I nhpnvl isapropvl phenvl _ butvl phenvl J_qnhm‘ v nhpnvl

pent
and
hydr

VPrsHHRRFIaNe. ASCBRISBRAAEN. a K GPF-BIPRIEOREEET o FRONFA O CYifeENn deEtyls-
wiic@bdnta3thilS-ocsiastal, bitiinethy RReBYlacseleaat. ed from
oxyphenyl nethoxyphenyl and ethoxyphenyl A conpound

e a
hydr @wmammmmenwropylwwmmm hcbbttylrpﬁi@/hxmpen&n kd»@fynymethmmvem’ignl

met h
hydr
wher

%Mﬂr@trﬁb’)’cl%@ﬁt@ﬁ benteRMeHHOXYEdeky Phenyl . and

oxynEt

oxyp eny A conpound accordlng to forrnula I

\Ahnr ali s—serect r om-nhenvl

<

4-
4-1s
A co

opthaipytbyhiykplclopetian yidiconyy-Bntet-ydopgpieaty karbcangnigicpepeatay |
npound according to fornula | wherein R2 is H and wherein

k S?fb% éﬁwf cyclfp(ﬁ@{\ n O)gg;ylcigrﬁ@%%y'l cyﬂopﬁg}m OXWHE‘HWy ~alkefyl- cycfd’penténZF

R3 i
et hy
i sob

dey Mei, é‘ﬁX}IPFOPYA

efh?\éa?bo*y"émerfyl' dlUpt%n'téhadﬁé( thyRRESK- éwg ﬁ!&bbntan” e Hi’h&‘él s selected
uran % uranyl, ‘i sopropylfurany utyl furanyl,

%r?ﬁféhtﬁ%l‘teﬁ%@?ﬁ'dleﬁﬂ #$oHbr mul a | wherein R2

is H and wherein R3 is selected fromfuran-2-yl,

met h
NSO)

yokddlkyaploidxaf] , od-nelByibifeksnan o-tinlethylfyclbaren 3- yio(emwbhem,et wlo-

'ethylr%ghylcyclohexen, oxo-propylcyclohexen, oxo-propylmethylcyclohexen, oxo-isopropylcyclohexen, oxo-

isopropylmethylcyclohexen, oxo-thiopropylcyclohexen, oxo-thiopropylmethylcyclohexen

alkylcyclohexen,  methylcyclohexen,  trimethylcyclohexen, ethylcyclohexen, ethylmethylcyclohexen,

propylcyclohexen, propylmethyleyclohexen, isopropylcyclohexen, isopropylmethylcyclohexen,

thiopropylcyclohexen, thiopropylmethylcyclohexen,

alkylcyclohexan,  methylcyclohexan,  trimethylcyclohexan,  ethylcyclohexan, — ethylmethylcyclohexan,

propylcyclohexan, propylmethylcyclohexan, isopropylcyclohexan, isopropylmethylcyclohexan,

thiopropylcyclohexan, thiopropylmethylcyclohexan

Table 2: Groups of R2-C-R3 residues



A conpound according to formul a I*“wherein R2 is H and wherein
R3 is selected fromthiophenyl, alkylthiophenyl,

met hyl t hi ophenyl, ethylthi ophenyl, dialkylthiophenyl,

di et hyl t hi ophenyl, ethyl net hyl t hi ophenyl. A conpound accordi ng
to formula | wherein R2 is H and wherein R3 is selected from

t hi ophtan foBevyMlg, fuBher g@tiisyoF tdmpopideeff@myih | cobpibingRPICERSI uagitl énthinyehtion

thloggﬁﬁl 2- met hyl t hi ophen- 3-yl ,
t yIthlophen 3-yl. A conpound according to fornula I
wherein R2 is El and wherein R3 is selected from phenyl al kyl

and phenyl al kenyl . A conmpound according to fornula I wherein
R2 is Hand wherein R3 is a phenyl al kyl sel ected from benzyl,
10 Pphrenypoetdrgdording lnéampliad migoair the ReHERBsLlisiiteg lcyclopentemyrbgpiesis yelested from the
phenyj dﬂﬁ&%ustung‘b??%u‘o&%%% |<gc|&!éﬁi Qééeofﬂyﬁllo y- ﬁgé%mﬁcﬂé%ﬂﬁé' eﬁgé\et‘ﬁﬁﬁpou nd

S(r:]gﬁ;WCH‘I’W?’@PF“‘@@'I‘%%'@Y@@WMme$H%ﬂ%PP%?ﬂ@n§7?fhy| DHARGTBPrOp Ty Hethy2

phenylyhexy-enythycyidpeny-tReMbR B pourh@Nyben ety alky-BReRYEReR! enyl ,
phenyloctenyl, phenyl nonenyl . A conpound according to formul a

1- \Sﬂgxacgimge})t lﬁzacé’oﬁd'j:yto?t{?rﬂi a}'@@é’r(ﬁ th @%-I&ﬁhi&%loglﬁatng ﬁhgfré’sfalﬁg is 3-thiacyclopentane.
2 henyl but - 2- enyl , (Z) - 4- et hyl - 2- phenyl but - 2- enyl , 5-nmet hy1-2-p

|A‘5@ﬁmau@_a§qwi|ng (oquga_l ququIjL& @_C Wptg@i@cyc@p@}tpw ring [?élw selected
2 pheiy Izmremacyz n@reydcume(haayc@peﬁzmwt Pl RB-3%=dRithl1.4-odacRIvEdRYA-dhk rsyathm 2-

2 PO TP GERSL TGl ar i = | vher el 211

al kyl t hi oal kenyl , alkyldlsulfanylalkyl arkyldisulfany!alkenyl,
met hyA conpaged ekgﬂrding ipearhye | wheseimid R2H1- R%ﬂup@pmted XeyHaetiank trigirasidicksagipdted

met hythy, e RY &ﬁ%‘sﬁ?@'o@%ethyl%ie@ﬁl&p@ﬁa@aa'n(k%lnethyl 3-oxa-cyclopentan.
met hyl - net hyl t hi oal ky . met hyl t hi oal kenyl

rreH:yﬁ coﬁ%u%c&qr@ﬁ%q I%/ AWW ttlbe?/%fddql?ﬁue{y{y@[%lr}y@h@/ k;ii’ﬁ(%ﬂﬁ'f“ted cyclopentene

met hyhgresituglickiescbd fa;nny)} (@)-peetryeiny)-3Anet @ioyplanente-ea.ce(@ed-ag ) Boe hdaysiapkra
| wherein R2 is Hand wherein R3 is selected from
3- (nethylthlo)propyl 2- (et hyl t hi o) propyl,

g Emnfp:.lh Ip%lllzl]{ ﬂ%?brﬂ% tpifﬂ?rﬂy%le%preg(the 4%!%5”5(_y§%/rtl)og<ygrkylglkylcarboxyalkenyl cylglpentan
(E) - ngrfbtsnhlyéls Seldctame trdmy B-tntethaxy qebaityi2th@)re-2aty-byclopentan, 3-(methoxycarbonyimethyl)-

1- h hi o) met hyl ) - but - 2- en- 2- v| -1-

((%@é%f%‘l%%ﬂ&';%m%n)y-%Sut B BRIGH G e LRI TS eTiy g

2- ( 2-(neflextegrbqninginl) 2@ g at-eput-eyplo@atyr, . aAd cd%&dﬁ@i(ﬂ&ﬂaww@bm@em

fornqkﬁwgwmﬁﬁ@@in R2 is H and wherein R3 has a naxinunlnunber
C atons of 12 and is selected fromsingly branched

D st e A ol A B o b RIS

hydr cixy dsitetihydidotad frdm 4-bwpdi5Gxeyrdihyietidhyl-pen8,,b-trimethylcyclohex-2-en, 4-isopropyl-

hy. rnet hy , |, met (Oghi viVE.
R T A R S e
accom@mﬂgmﬂ@ﬂﬁornula I mhereln R2 is H and mhereln R3is

sel ected from 6- hydroxy-3, 6- dinmethyl heptyl. Alternatively, the
groups of conpounds above may have instead of the indicated R2
(H a R2 selected fromnethyl, ethyl, propyl, butyl, pentyl,
hexyl, haply!, octyl, nonyl, decyl. These groups of precursor
conmpounds will release, instead of the flavor al dehydes, flavor
ket one conpounds.



—

For the groups of precursor conpgunds rel easing flavor
al dehydes descri bed above, or the alterntlve groups 10 of
conpounds desri bed above that rel ease flavor ketones

sel et @HPud Feprlingdt BeEnulRd Mesen BhB e 3 §é| @%mybﬂc'qhﬁyam%@ﬂtdw but not
nony llimited A BE S rimetliyr- ¢yd@@y1 J-dipentiadeioy R2 andbdeptiadeayhethyGetu pop0f

precg}wI @@fgﬁgpﬂ%ﬁh ﬁp rel ease acetyl flavor conpounds: The

foll ounds may be forned by reacting flavor
conpounds with a ketone to formthe R2-C-R3 part of the
compound of forrmula I, wherein Cis the fornmer carbonyl C-atom
of the ketone educt. The se precursor conpounds wll release

aced yrhe fdlewnar gropspdetRfPsunds o fecknip@| dyoupsT breprécesod domp@inl3thitesli dlies
are 'ﬂ%@ﬁa gg,belomr A conpound according to formula |I wherein
R2 is hA"”&nd R3 is sel ected from pyrazinyl, alkyl pyrazinyl,
nmet hyl pyrazi nyl, di net hyl pyrazi nyl , trlnethylpyrazinyl,
ethylnethylpyrazinyl, ethyldinethylpyrazinyl, et hyl pyrazi nyl ,
di et hyl pyrazi nyl, diethyl net hyl pyrazinyl. A conpound accordi ng
to for mb@nd acoh@riget Morrkea | SherddtH2Y Haindl RRB debctaietocihed!, fiknenyl, and

DY 221 i yﬁnlmﬁ&tne@ugmae Al B B YT pyrazin- 231,

Zi n-

5-di net hyl pyrazin -et hyl - razi n-611,

5- & W?OmBQUﬂ%t‘qu”pﬂnyé%mﬂa ngqreln B2 @t%?‘ld -veeraip Ry ﬁfyﬁ’%)’ﬂ)h%‘)”@%qmd from
2- et hﬂélhyl&mergt etwm&?w&wmm Bop%pyéhenyﬂbutylphen\é lsobutylphenyl and pentylphenyl.

et hyl met hyl pyrazi n-6 yI 3-et hyl-5- net yIpyra2|n 2-yl,
2 BRI LTS P ) o OREU P o

f r omhadriyphgpy!r medfioxyphenyl mpceattiaplpp.i di nyl , di r net hyi pyri di nyi ,
trimethyl pyridinyl, tetranethylpyridinyl, ephylnethylpyridinyl,
et hyladjortiftystqying @ifdiyilia | vherdin R@mwme@mmnsob dalytsQbsfit@EdBuba sklected

wh i [ t h d t idip-2-vyl,
SR R s T S A IR, S
3-ethywmmwldhhwmmwhmm@mﬁwdlrnethylpyridin-2-y|, 5, 6-

di met hyl pyridin-2-yl, 3-ethyl-5-nethyl pyridin-2-yl,

3-et Wéomgoumaécm‘d ifg%é 'fo%uﬂl |2w'h¥r‘em R§ 43511 Bt kR RO RV !;éﬂa'ct@d #onY bhenyB; 4-
et hyl I rnet

2. et thyl@eryl (ﬁ-rp'eétpff/ p%gxl i ﬂdl?yﬁrmgpfg;pyl zbwrpwjpppng §}1hydroxy3methoxyphenyl and
2- metphpytbpyri di n- 3- yI 5-
nethylpyridin-3-y|,6-nethy|pyridin-3-y|,2,3-dinethy|pyridin-5-y
| ,2, 6-dirnethyl pyridin-3-yl,2,3,4,5- 10 tetrahydropyridin-6-yl,
1,2, 3, 4- tetrahydropyridin 6- yI A conpound according to formul a
| wherein R2 is met hyl an Is selected from oxazo

t hi afoqowou”doﬂCWH&fﬂri"a'%w*gﬂfem R2'is A agdgwpisin i 'Séé'e%%ddmﬁ&"%n&‘i . a
i \Aharee,\ymramethmrw plyifusamal |55ﬁopylﬁra%bmﬁr@ﬂl ikabayu@xazol - 2-yl ,

oxazol -4-yl, 15 oxazol -5-yl, thiazol-2-yl, thiazol-4-yl,
hi
t : aon!:omE%Mag%cg(? ngfohéfrﬂmé’ t\n}ﬂér&f % |52}3\A31é!13c{’ vevtl?e’reﬁhgd E}S/sgrgaﬁdh?oﬁéﬁrl n- ég’yé

seI e@te@&ﬂfu'?fﬂ %vh%w&rzlwrapﬂ V-G 6PY1aceteli$)dr ot hi azol yl . A conpound
according to fornmula | wherein R2 is ethyl and R3 is sel ected
from thiazol -2-y, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl

t hi azol -2-yl, thiazol-4-yl, thiazol-5-yl

4, 5-di hydro-thiazol -2-yl, 2,5-di hydro-thiazol-2-yl, 20



A conpound according to formul a F6wherein R2 is methyl and R3
is selected from pyr roI yl, and di hydropyrrolyl. A corrpound

fa ?g(r)nrAg%;_q[] S)ﬁnq(i) @;cgrgmg/ io fgf[nu e@}%‘;&:gl 5\%}13 |arrIEB Evrt]e¥ze|in ig’o‘n is selectedS from thmphen;ﬁi
3, 4- dzlkhtwdjha’ryIZI-I- piydttiytiopiay;| ZfoIthiomWr 0- Idkpyiophedyt 5- ydimeti2Hhiophenyl,
corrpob;lgﬂets hlo |ng to forrrula | wherein R2 is nethyl and R3 is
sel eci Hloalkyl t hl onet hyl , thioethyl t hl opr opy1,

t hi obut yl , thlopent I, thloneth Ieth thlonethy roPyI,

t hi Opf&eqommumjgcyqrdmg tgg)rrwq(lylyherﬁ@tmyq H@p({\;y@[ewy% is selected from thiophen-2-yl, 5-
metshyeipmibingd-2-j s@)hgithkyren-2-Ietidaldn (yeL-RythytttioReh 8ty Ny 5-dimethylthiophen-3-yl,
met hyl (et hyl t hi o) propyl, nethyl (nethylthio)butyl. A conpound
according to fornul a mhereln R2 is methyl and R3 is selected
from21-tliopr opyl 2 t hi opr opyl 3- t hi opropyl, thi orret hyI
2-thi o-2-nmethylp - 2- (et hyl t ni o) pr opyl
corrpcfu??ﬂ‘p%.'ﬁ‘t%%ﬁ’ Wgto tf%“‘fao‘r‘f’ﬁﬁlekﬁ 32 e iRy § Sﬁlgqtqqﬂomémpylﬁﬂgl pg
sel egh@dafen@m f ur anyl - substituted straight- chain or branched
al kyl' including nethyl, ethyl, propyl, butyl, and pentyl

optl Q\n:ﬁJn oﬁndsa'd&)ﬁi Eo%rﬁga l\%hgijalF Rhfs nd Wﬁ% 5 s atqﬂ n\ﬁ)ﬁ’llwfa%ag jle oa g\zyl

ur any st it
anH’ fpmnzietgwi p@mmvltmnéwtmmﬂnemtﬂupwvlml pfleoylhe\ptwhwgﬂw pheayOmHi ng
1- ( ( fAaudompourd Ykoramt th yokriuli 10gherdin Rlzyﬁlm @hﬁy\ﬂfeﬂ@WRB i€l @henylalkenyl selected from

to formula | wherein R2 is nmethyl and R3 is selected from
2-((f th r A co ordi n
o 1 oPiREirATRr e Moo TN run e PR B FRVcHRS
st r aipgdylrcoérali N or branched substituted al kyl substituted with
one or nore of O, and OH, a straight-chain or branched

S ubsw CBM;so@m a@dol@h‘u{; to dopmuB Qlﬁéréﬁ Mztmarwwmelms éérectéﬂ?fo% 1%en9eﬂ%’n dmEh-

yticHe IR ek SRR B RS S T RN SRR e

(al koxengipentromyl] bp@lilkydhenyleros2-engli (@t phetpleom2-aiyl, tyhanyeibyg d-phenylvinyl.

(al koxycar bonyhal kyl wherein the alkyl is selected fromethyl,
propyl, butyl, pentyl, nexyl, heptyl, and octyl. A conpound
according to formula | wherein R2 is methyl and R3 is selected

2" et HERPOREBOHOY BRI Ve R R p SR B NG SO Ta il 2 |
wher elkyitm%emys alkpeitstifghyla@y dikRBulfasyltedypnttigthidaiky me@ykogthythiestkyl|
f’ﬁf ¥11 @g!ﬁ%%lkenyg%at %Ltﬁ\htl}ﬁ%lkenyl%’etlﬁé%’ %] @ A h\&'jyl maﬁﬁﬁ%,kﬁldéﬁﬂ%oal ke%?

met hcmeshﬂﬁ@wtrnaalmw metm@itsuitawwermhvlambwpyh‘anylaikyldmﬂw preniiglkeay! kyethyl-
hydr exyphemylisdekeny! . hydroxyphenyl al kyl .

A compound according to formula | wherein R2 is H and wherein R3 is selected from 3-(methylthio)propyl, 2-

(methylthio)propyl, 4-(methylthio)but-2-en-2-yl , (Z)-4-(methylthio)but-2-en-2-yl, 2-methyl-5-(methylthio)pent-2-
25 en-2-yl, (E)-2-methyl-5-(methylthio)pent-2-en-2-yl, 1-((methyl(thio)methyl)-but-2-en-2-yl, (2)-1-

((methyl(thio)methyl)-but-2-en-2-yl, 2-(methylthio)ethyl, and 2-(2-methyl(disulfanyl)-prop-2-yl.

A compound according to formula | wherein R2 is H and wherein R3 has a maximum number of C atoms of
12 and is selected from singly branched hydroxyalkyl, doubly branched hydroxyalkyl, multiply branched



A conpound according to formul a 1”"wherein R2 is met hyl and R3
is selected fron14 nethylphenyl, 2- 25 phenyl et henyl ,

4- nethox%@g % % - met oxy&@&nyhetﬁyl, ,

2- (4-M ety Mooy Sygroxydmgtiy . ArdrraidimpbrREY he
gr oupsdro<f/d|mwmytmgztsoxmmoherpwhyhratyomeimymtﬂagahrdiidmtetngndnndi cated R2
(methyl) a R2 selected fromH (in which case the reacting

fl aV%oﬁR&WQléUaQLe ; gf al Qﬁérelﬂc Kd PP Bl Wﬁere%% &B@cterd %ﬁﬂt grﬂgroﬁ'f -3 C?t he

precursor an eased flavor conpound I's an a

et hyldmedylespyl | butyl, pentyl, hexyl, heptyl, octyl, pentyI
decyl. S For the groups of precursor conpounds that release

fl avor acetyls described above, Rl is selected as indicated
her ei n- above or selected fromheptyl, nonyl, undecyl, tridecyl,

Dot SRy ARIRLAGEE ol B LW, U0, 0 ORI
corrpdtﬁtm %IB,‘CRB?PMI W eGP APHL Qo0 e S . RESeouna TR g

sel eciilegedbd, RsRaaetiRYibuor £llids, Rk RRYE compuui] , pentyl, hexyl,
heptyl , octyl nonyl, decyl, undecyl, dodecyl trldecyl

CO”P%R A anc %é %(E(i%pgtﬂ %a@l od f]fa\\/gpﬁc[eﬁ)’d& o&%nﬂe at!_klea F\% r{ll\% Q%UPS

singly rom-'soprop
metthydl gpepauds desrirst htgp}zeﬂbg@lease flvertigtonas Bt ppelech@@smytlcaj@thynem above or
met Nk BQAYEm heP@t o), dREY], wiaddB HLBYANABE Mehtagelyp MBT hyl dodecyl
met hyl tri decy A conpound according to formula | wherein R2 is
H and R3 is 11-nethyl -dodecyl. A conpound according tc formula
| wherein R is Hand R3 is 1-nethyl-prodyl. A conpound
according to formula I wherein R is Hand R3 is
2-met hyl -propyl. 20 A conmpound according to forrmula |I wherein
R2 is Hand R3 is an al kenyl with a single double bond sel ected
f r om@6.pp eMpydcursdrdbridyihds tReRlaw Ytetyl BN poundsept enyl , octenyl,
ncnenyl, decenyl, undecenyl, dodecenyl, tridecenyl. A conpound
acgﬁrding to formula | wherein R2 is Hand R3 is an al kenyl
i a single doubl e bond sel ected from prop-1-enyl,
but - but en- 2-yl, but-3-enyl, pent-1-enyl, pent-2-enyl,
pent nge @alwpg grﬁ@g(offor@qqy]ds m@yé;@_fogned?g reécrng flaVOﬁ%’PQumdSngP ketone to form 'the
oct Jazemel part (Mhte C(ﬁnpaj’wa forfl M \Aheremhs theder 3afl§bﬁ)ybator|ﬂ enheGettid¥tuct. The

ggg-e Cé freée( rr]s)’c}ri comPon Wélyreliase %CS? ylgﬂavor cc%npbunéjs accordmgly elrp]é/ re'sulting R3 residues are

indicated below:;
20

A compound according to formula | wherein R2 is methyl and R3 is selected from pyrazinyl, alkylpyrazinyl,
methylpyrazinyl, dimethylpyrazinyl, trimethylpyrazinyl, ethylmethylpyrazinyl, ethyldimethylpyrazinyl,
ethylpyrazinyl, diethylpyrazinyl, diethylmethylpyrazinyl.

A compound according to formula | wherein R2 is methyl and R3 is selected from pyrazinyl, 3-methylpyrazin-
25 2-yl, 6-methylpyrazin-2-yl, 2,3-dimethylpyrazin-6-yl, 3,5-dimethylpyrazin-2-yl, 5-dimethylpyrazin-2-yl, 2-ethyl-

pyrazin-6-yl, 5-ethyl-3-methylpyrazin-2-yl, 2-ethyl-5-methylpyrazin-3-yl, 2-ethyl-5,6-dimethylpyrazin-3-yl, 2-

ethyl-3,5-dimethylpyrazin-6-yl, 3-ethyl-5-methylpyrazin-2-yi, 2-ethyl-pyrazin-5-yl, 2-ethyl-pyrazin-3-yl.



31 A compound according to fornuﬁg | wherein R is Hand R3 is
an al kenyl with two doubl e bonds sel ected from

pent a- 1, 3-di enyl, hexa-1, 3-di enyl, hepta-1, 3-dienyl,

octa-1, 3-di enyl, octa-1,5-dienyl, nona-1, 3-di enyl,

decol, 3 di enyl, undeca-1, 3-di enyl, dodeca 1, 3- dlen !

tri deceompogd dap@rqignu to dseeude. h WHRreli ﬁ?mya methyl and &Srwpcseiev@d ai@moﬁlbnpﬁgm)tl 0
for mMeﬁayI;')ynm?r e'dlﬁ'let%yﬁdﬁyl H anebiAyrlisy, an e@bk@nyridise! e%fhﬂrﬂetffyrp?ﬂhy@n
al ken ti pl e doubl e bon s and an al ken ee
doubléwﬂﬁﬁW@Wmﬁ¥conpound accordlng to fornula | mhereln R2 is H
and R3 is an al kenyl with three double bonds octatrienyl,
norﬁatﬁrcblepwrid acg@b famerry Wherainftdesoeetyliaetiydl s sedaddrompyridiefryl 3- “methylpyridin-
Conp%rd ﬁ&ﬁﬂi{ym 239 %%mg'dyﬁdm'z yﬂh%reﬁwy dﬁfz 1S 35 ahshyRRidih 812N 6.

al ken
oct a- d_@egylwm@'fﬂ BnyHthy-Heubyidin 25, P?MPrlethy'RM@&'a?Jh 53 oeimety -2y 3-
undeCeﬁ:y|:5,63d|rEetﬁylbynamyM, gl@tdﬁasa&mahy’@yrtdrms@nyIpyndﬁb@ yA cz@mmsapyﬂainsw 5-

accor di ei

2 kenyISe 1, PR She. SriEnBrhEe ARkSrAGIEEL e
C offp dumitydrajyadr @il g, 3¢ Gritghopida-siy. wherein R2 is Hand R3 is an
al kyl with a nmethyl group including but not limted to

1- et hyl -net hyl, 1-nethyl-ethyl, 1-nethyl-propyl,

1- et hyl - butyl, 1-nethyl-pentyl, 1-nethyl- hexyl 1- 15

met hy|l . L-met

o gl et AP 50 o TR < Ao BB e
wi t h tidezeigt hyl group including but not limted to

2-met hyl - prop- 2-enyl, 3-methylbut-1-enyl. A conpound according
to f Wcﬂﬂ#ﬂo@nd'acdﬁﬂﬁé @'foﬂnuBthe?elnH{me nd B @d’e‘le@édlfrbfrh oMbl %lyl toY‘éioHZ]?It hyl
groups i nc

o Gie e LR A PP T @ B S A SR o an

al kenyl with two doubl e bonds and two nethyl groups including
but rebmjoimiatading o fcBue- dhemintRayd etigpucR31s Sledkidémry bxazoil, tormpybdiydro-
accorﬂgﬂg to formula | wherein R is Hand R3 is an al kenyl
wi th a doubl e bond and two net hyl groups i ncl udi ng but not

limted to ept - 5- und_according to
F o mi ORIV M T8 P Tk S PHgOR HBT T et o
one ekdayd-yigaxedals-yi, theakauglyl nigazbiudyl, thiezof4-yl, nmjneﬂrotﬂ@azdl'wl; hytirypro-ogayd|-2-yl,

A conpound according to formula | wherein R2 is Hand R3 is an
al ks 3-ylor al ken-3-ylsubstituted with one or 5 nore nethyl
groups, incuding but not limted to 2,

6-di rret hyl . hept ove-descri bed al kyl an

o1 KerhyPR PRSP BT AR Ty MG PPk Bk ayro
al k-1-enyl, alk-2-yl, alk-2-enyl, alk-3-yl, alk-3-enyl,

al k- 4-cgthpourgiactodingto fbrrmlh)}'wheremsmdhmw all Rﬁdﬁ@leataddforadh‘dem/rrdimgm-wrrol-B-

for m}'/' ﬁ4-&ihy\ﬂ\‘8—99—$§rr@l-5§?Z,Q-ﬁhyh‘rogn-gyna%-ﬁ. s pent-2-en-2-yl.

25 A compound according to formula | wherein R2 is methyl and R3 is selected from thioalkyl, thiomethyl,
thioethyl, thiopropyl, thiobutyl, thiopentyl, thiomethylethyl, thiomethylpropyl, thiomethylbutyl,



. 29 .
10 Alternatively to the above-described groups of conpounds
wherein R3 = al kyl or al kenyl, instead of the indicated R2 (H)

ey RIS SEL R TR b bbbl '

t ri decylimethgthinjadecyl , pentadecyl; still alternatively, R2 may
be selected fromH, nethyl ethyl butyl, 2-butenyl, or vinyl.
For tﬁh:%m%bﬁéi\é@cbféﬁ@ﬁffdrrmad wﬁépém@umﬁb‘@n | aRIR3 .ssse@&éd%ﬁq %o%pyl ﬂmbsf@aweﬂ

her ei n-a sel ect ed , undecyl,
tr|dé@?ﬂmyﬁ@ﬂ?gﬂéév12m%mﬂmﬁ@ﬁpgﬂé%wﬁ%y@@PmWhe above- descri bed
groups of conpounds wherein R3 is al kenyl, double bonds may be
in<is or trans position. 20 The follomjng groups of precursor
conpounds will rel ease al kyl ketone or al kenyl ketone flavors: A

conplmédaqpoaﬁaca@crofaﬁn@fa fokrQulaf| wﬁé?&ﬂ B id meYWI‘%ﬁcﬂ’{Bris s'aiéctédsromuﬂ Jsub?aﬂﬂad Eﬁ?mghts
an a

hept ﬂ‘X In g5 gigRsfed a?@ﬁi}‘ld'“g H%‘Eyy%hy' Bﬁ@g%ﬂ a”%f&?iéc??ll"ﬁa”)tﬁ“e{%‘ét&w‘h g“e/-‘&f

c onp ounnchf @ie, ©and SAGrdight-dhair enblaschdd fdmeirsetsiutds2ikylBioawglt dmy furaayhelibdRBited S
an a“hﬁﬁ%hl Flected from et henyl, propenyl, butenyl, pentenyl,
hexe % enyl, octenyl, nonenyl, decenyl, undecenyl,
dodecenyl tridecenyl, tetradecenyl ntadecen . A CO”P
ackorAFoRepuRdGeREiga oAy | wWhesingi2rs Ireyijaad i1t selgtedding 11¢étwran 3V hylthlo

al kemydroxgelyest ediufaf-20mhao) b-n@hybrepybut 1- enyl , pent - 1-enyl,
hex-1-enyl, hept-1-enyl. A conpound accordlng to formul a I
wherein R2 is nmethyl and R3 is a rnethyl al kenyl selected from
nt et hyl et henyl , net hyl propenyl, nethyi butenyl, rrethyl pentenyl,
met hyl hexenyl , nethylheptenyl met hyl oct enyl , net hyl nonenyl

met h)fl c@@@p@Wpcord%tp F‘WI‘W HWNS m%@mm@@@r@m straight-chain or branched
met h)élltist“tutaﬁﬂ(ﬂ eublsntuteh Qiton6 BPRWNT aRCTDE eiag-chad of 4nBALH aubdtittwhekyel n

R A N L T

4- methayyl,apinatyize sliai@v-chieie mpranchéd (elomperbmy)aid e rathirgeit @ btrehatul a |
mher I f
oo B AL PR st o P 5L ey

nonadj en decadi ., undecadi enyl , dodecadi enyl

trideécqy OéWFCOFd'E‘%P? AR me&é'ﬁﬂdapéf’é%%?t%’gw I °¥&P%‘8hb8‘8‘?%¥' I-
ac c orodiprogyl, Boxdkootr 2 D-gethbxywdnendetiy. R2 i s met hyl and R3 is an

al kadi enyl selected frompenta-1, - dienyl, hexa-1, 3-dienyl,

hept a- 1, 3-di enyl, octa-1, 3-dienyl. A conpound according to
formula | wherein R2 is nethyl and R3 is a hydroxy al kyl

including but not limted to 20 dr oxy-eth r ox

i TR A B T SR oR gy HBHEH 0
1- Ey chryakyl-0et dytdikyl, thedyiteng x38-aptagy| G10 drylhiedyl, oesredppresl, methoxyphenylalkyl,
1- I - : A

com gL BER e P BRI gty “@%“%MLW and R3 i's
an oxo-al kyl including but not rimted to oxo-ethy

ox0- PreepRernd agpr@ingia fopula | whesingernyehy! abide-iheikgad from & atewéqbwll

1- X h@IEtehyl, 41qrefh2$>€9pr@lﬁ)021}l11meth$xy§ﬁéﬁ% At 314 hydraXBohaRyRtipiadnt benzoyl.

1- oxo- hexyl, 1-oxoheptyl



30
34 Alternatively to the above-descri bed groups of conpounds
wherein R3 is optionally substituted al kyl or al kenyl, instead

OI ht Pﬁerhéﬂ\\%ﬂ tg?(gla%%% i)O{TI% cﬁ%ke}/e m%%amte%%f tﬁe |i’\a%gt8<? IQQ ﬁngta{? @?Eﬁ@tgd
decy |from lIJMIU ytaghl cased@mﬁm ﬂavor Wﬂd@&%duct ﬁ]@ttfmmi@o%?w Rypesnived e ypeursor
stil 'anéi!hé B88d AaVRbohpoufRis Me@@e&%@bl S @ dufir R, *Hexyl”?%bt?)/dct]yl p%ﬁtifly X

butyl, 2-butenyl, or vinyl conpound accor di ng ormul a
wher éBH R2 i s ethyl and R3 is selected fromethyl, propyl,
prop-1-enyl, butyl, pentyl, hexyl, heptyl. A conpound accordi ng
t o ¥ dionid mubs Qf\brecruebrmonmﬁunidsdhazpebase YevoraretyIsR&ciibed PoepR1ls wiagitd a4

Con‘pg#jg% cﬁﬁf\eﬂra%v Qrsélé?:teg Wﬂﬂéﬂntﬂ n!)rgy\m@éc e@? Bén@dﬁﬂll %}{J he{i\&{acyﬁs is

sel e on1et pr op pen hexyl ,
heptyl. 10 For the above descrlbed groups of conpounds wherein
R3 is optionaily substituted al kyl or alkenyl, Rl is selected
as indicated herein-above or selected from heptyl, nonyl,
undecyl, tridecyl, pentadecyl, and heptadecyl. For the
above-descri bed groups of conpounds wherein RS is optionally

Subst1int &A@ aM comshaktR el rBeRE By IRIchRY ald ke ke dOflavbEans

position. Sonme exanples of useful flavor precursor conpounds

arﬁjglven in table 2 below, further exanple conpounds can be

found in the exanpl es herein- belomr 35 exanple 5 0 nm=0, n=1,
Rl=hepat adec- 8- enyl , R2=net hyl, yrazi n]y -> rel eases acet
| pyr ézqom@unc@g@fﬁrﬁg@fcgmmlwhereln R2 |sHandR |s selected from methyl, ethyl, propyl, butyl,

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl.

A compound according to formula | wherein R2 is H and R3 is a singly branched alkyl selected from isopropyl,
methylbutyl, methylpentyl, methylhexyl, methylheptyl, methyloctyl, methylnonyl, methyldecyl, methylundecyl,
15 methyldodecyl, methyltridecyl.

A compound according to formula | wherein R2 is H and R3 is 11-methyl-dodecyl.
A compound according to formula | wherein R2 is H and R3 is 1-methyl-propyl.

A compound according to formula | wherein R2 is H and R3 is 2-methyl-propyl.

20 A compound according to formula | wherein R2 is H and R3 is an alkenyl with a single double bond selected
from propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl,
tridecenyl.

A compound according to formula | wherein R2 is H and R3 is an alkenyl with a single double bond selected
from prop-1-enyl, but-1-enyl, buten-2-yl, but-3-enyl, pent-1-enyl, pent-2-enyl, pent-3-enyl, hex-1-enyl, hex-3-

25 enyl, hept-1-enyl, oct-1-enyl, oct-5-enyl, non-1-enyl, non-3-enyl, non-8-enyl, dec-1-enyl, dec-8-enyl, dec-9-
enyl, undec-1-enyl, dodec-1-enyl, tridec-1-enyl.



me0, n=1, Rl=heptadecyl, R2=nethyl’, R3=3-nmethyl pyridin-2-y1l ->
rel eases 21- acetyl 3-net hyl pyri di ne 5 m=0, n=1, Rl=nonyl,
R2=H, R3=tn -> rel eases acet al

de 6 nF6, n=1,
1 B R o Ao T SR 11 R He] ok B GouaF gy e fom
examppit®1,Ddienyl, M1 3-Merd, hdok-t3pityy bota- 1F€2d4§ﬁ}&‘tokiyh 5- dlaﬁFﬁtﬁ@i,WienyWeca-

r eI ease n
al% ePl)g/% 0l do %%‘a'y% d%n& rd%c{g?;e: gI SBeanen)‘:I'gng g?g %1 dlenyl
A compound according to formula | wherein R2 is H and R3 is an alkenyl selected from an alkenyl with
5 multiple double bonds, and an alkenyl with three double bonds.

A compound according to formula | wherein R2 is H and R3 is an alkenyl with three double bonds octatrienyl,
nonatrienyl, decatrienyl, undecatrienyl, dodecatrienyl.

A compound according to formula | wherein R2 is H and R3 is an alkenyl with three double bonds selected
from octa-1,3,5-trienyl, nona-1,3,5-trienyl, deca-1,3,5-trienyl, undeca-1,3,5-trienyl, dodeca1,3,5-trienyl.

10

A compound according to formula | wherein R2 is H and R3 is an alkyl or alkenyl substituted with one, two, or

more methyl groups.

A compound according to formula | wherein R2 is H and R3 is an alkyl with a methyl group including but not
limited to 1-methyl-methyl, 1-methyl-ethyl, 1-methyl-propyl, 1-methyl-butyl, 1-methyl-pentyl, 1-methyl-hexyl, 1-
15 methyl-heptyl, 1-methyl-octyl, 1-methyl-nonyl.

A compound according to formula | wherein R2 is H and R3 is an alkenyl with a methyl group including but not
limited to 2-methyl-prop-2-enyl, 3-methylbut-1-enyl.

A compound according to formula | wherein R2 is H and R3 is an alkyi with two methy! groups including but
not limited to 3,6-dimethylheptyl.

20 A compound according to formula | wherein R2 is H and R3 is an alkeny! with two double bonds and two
methyl groups including but not limited to 3,6-dimethylhepta-1,5-dienyl.

A compound according to formula | wherein R2 is H and R3 is an alkenyl with a double bond and two methyl
groups including but not limited to 3,6-dimethylhept-5-enyl.

25 A compound according to formula | wherein R2 is H and R3 is a branched alkyl or alkenyl substituted with one
or two ethyl groups.



m=1, n=0, Rl =hept adeca- 8, 11-di enyslz, R2=H, R3=2, 2, 5-Tri met hyl -
cycl ohexa-4, 6-dientyl -> rel eases Saffranal 36 10 11 12 13

n=0, Rl=hept adec t hyl rnet hyl pyridin
r el ea{*scé'gpogndr?éftoﬂﬂ?ﬂ ‘@’%@Wﬂ%ﬁﬁr %d R3is a"fﬁ‘l‘i' S”tﬁ Wﬁ{m}%SWP’OUPRZ H,

R3=neichyihg butrno tieh@ asesylacet.al dehyde me1, n=0, R1=8- nonenyl ,
R2=r net hyl , R3=1-hydroxielnyi -> rel eases acetoin 16

A compound according to formula | wherein R2 is H and R3 is an alk-3-yl or alken-3-yl substituted with one or
5 more methyl groups, incuding but not limited to 2, 6-dimethyl.hept-3-en-3-yl.

The above-described alkyl and alkenyl R3 residues include but are not limited to alk-1-yl, alk-1-enyl, alk-2-y1,
alk-2-enyl, alk-3-yl, alk-3-enyl, alk-4-yl, and alk-4-enyl residues.

A compound according to formula | wherein R2 is H and R3 is pent-2-en-2-yl.
10

Alternatively to the above-described groups of compounds wherein R3 = alkyl or alkenyl, instead of the

indicated R2 (H), R2 may be selected from methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, pentyl,

decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl; still alternatively, R2 may be selected from H, methyl,

ethyl, butyl, 2-butenyl, or vinyl. For the above-described compounds, R1 is selected as indicated herein-above
15 or selected from heptyl, nonyl, undecyl, tridecyl, pentadecyl, and heptadecyl.

For the above-described groups of compounds wherein R3 is alkenyl, double bonds may be in cis or trans

position.

20

The following groups of precursor compounds will release alkylketone or alkenylketone flavors:

A compound according to formula | wherein R2 is methyl and R3 is an alkyl selected from ethyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl.

25



mel,

n=0, R1=2 heptyl, R2=H, R3:§-3hexenyl -> rel eases cis-4

heptenal 17 Or-A nel, n=0, Rl=nonyl, R2=H, R3=2-butyl ->

rel eases met h

ta al 18 0

gl R e A B BB el Y A

m=0,

pspdny|, fekayl, hephadeey, heplRR: n@dniiyhonenyR3s3nyiredbyehy, pydedealll, midezenyll

->r %t%@e%é?ﬁl, p%ﬁtg%&n%l -2-acetyl pyridine

10

15

20

25

A compound according to formula | wherein R2 is methyl and R3 is an alkenyl selected from prop-1-enyl, but-
1-enyl, pent-1-enyl, hex-1-enyl, hept-1-enyl.

A compound according to formula | wherein R2 is methyl and R3 is a methylalkenyl selected from
methylethenyl, methylpropenyl, methylbutenyl, methylpentenyl, methylhexenyl, methylheptenyl, methyloctenyl,
methylnonenyl, methyldecenyl, methylundecenyl, methyldodecenyl, methyltridecenyl.

A compound according to formula | wherein R2 is methyl and R3 is a methylalkenyl as defined above
including but not limited to 4-methyl-pent-3-enyl, 4-methyl-penta-1,3-dienyl.

A compound according to formula | wherein R2 is methyl and R3 is an alkadienyl selected from butadienyl,
pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl, decadienyl, undecadienyl, dodecadienyl,
tridecadienyl, tetradecadienyl, pentadecadienyl.

A compound according to formula | wherein R2 is methyl and R3 is an alkadienyl selected from penta-1,3-
dienyl, hexa-1,3-dienyl, hepta-1,3-dienyl, octa-1,3-dienyl.

A compound according to formula | wherein R2 is methyl and R3 is a hydroxy-alkyl including but not limited to
hydroxy-ethyl, hydroxy-propyl, hydroxy-butyl, hydroxy-pentyl, hydroxy-hexyl, hydroxy-heptyl, 1-hydroxy-ethyl,
1-hydroxy-propyl, 1-hydroxy-butyl, 1-hydroxy-pentyl, 1-hydroxy-hexyl, 1-hydroxyheptyl.

A compound according to formula | wherein R2 is methyl and R3 is an oxo-alkyl including but not limited to
oxo-ethyl, oxo-propyl, oxo-butyl, oxo-pentyl, oxo-hexyl, oxo-heptyl, 1-oxo-ethyl, 1-oxo-propyl, 1-oxo-butyl, 1-
oxo-pentyl, 1-oxo-hexyl, 1-oxoheptyl.



34
N-1 RS m=0, n=1, Rl= heptyl, R2=nethyl, R3=1-thioethyl ->
rel eases 3-thio-2-butanone 38 n¥l, n=0, Rl=nonyl, R2=H,

R3:1‘ Htle@&ﬂ%]f Fbepo'd\tle esccgbe%ariuf? cCJI cﬂﬁ%cﬁ%@m R??Qﬁlﬁhaﬁl@%mt&&ﬁ%l or 0
r eI ea@i'@QY' ipleaset i indicaled RémethyhHG maﬁ%ﬁéﬁtﬁﬂ fiom mmi:ﬂhyl R3&sh Hé)hwntYL >
r el eagRs BN 3y, GEHRY BRyI, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl; stil altematively, R2 may

10

15

be selected from H, methyl, ethyl, butyl, 2-butenyl, or vinyl.

A compound according to formula | wherein R2 is ethyl and R3 is selected from ethyl, propyl, prop-1-enyl,
butyl, pentyl, hexyl, heptyl.

A compound according to formula | wherein R2 is 2-butyl and R3 is prop-1-enyl

A compound according to formula | wherein R2 is vinyl and R3 is selected from ethyl, propyl, prop-1-enyl,
butyl, pentyl, hexyl, heptyl.

For the above-described groups of compounds wherein R3 is optionally substituted alkyl or alkenyl, R1 is
selected as indicated herein-above or selected from heptyl, nonyl, undecyl, tridecyl, pentadecyl, and

heptadecyl.

For the above-described groups of compounds wherein R3 is optionally substituted alkenyl, double bonds
may be in cis or trans position.

Some examples of useful flavor precursor compounds are given in table 2 below, further example compounds

can be found in the examples herein-below;

o]

1 /\/1§< example 3

m=0, n=1, R1=nonyl, R2=methyl, R3=butyroyl
-> releases 2,3-hexandione

2 i example 4
\/\<OJ/\OJ‘\/\/\/\

m=0, n=1, R1=heptyl, R2=H, R3=2-methylthioethyl
-> releases methional




mel,

n=0, R1=8-hept adecenyl, RQ:ﬁ%thyl,
R3=3, 4, 5, 64etrahydropyridin-2- Yl -> rel eases

2-acetyl let rahgdr opyridin o mel  n=0_ Rl=nonyl,k R2=H
=propyl ->u elpases butyral deNd No n¥l, n=0, |RI&WBAYI
R2=t net hyi hlazoI|n2y1->r -acetyl thiazolin
OHnr-1, heptyl, R2=net hyl,| R3=t hi onet hyﬂ -> rel eases
t hi oacet mzlw = | heptyl, R2=ngthyl, R3=hexyl
m=0, n=1, R1=hepatadec-8-enyl, R2=methyl, R3=pyrazinyl
-> releases acetylpyrazine
4 jﬁ example 6
@ ST
m=0, n=1, R1=heptadecyl, R2=methyl, R3=3-methylpyridin-2-yl
-> releases 2-acetyl-3-methylpyridine
5 ’< :\\/ example 7
m=0, n=1, R1=nonyl, R2=H, R3=methyl
-> releases acetaldehyde
6 ° example 8
o%oj\/o\[(\/\/\/\/
m=0, n=1, R1=non-8-enyl, R2=methyl, R3=acetyl
-> releases diacetyl
7 \/\/\/><°jv example 9
WJ/\/\/\/
m=0, n=1, R1=heptyl, R2=methyl, R3=heptyl
-> releases 2-nonanone
8 _((j\/ example 10
o 0, l/\/\/\/
)
m=0, n=1, R1=heptyl, R2=H, R3=2-methylpropyl
->releases isovaleraldehyde
9 =

/ L
m=1, n=0, R1=heptadeca-8,11-dienyl, R2=H, R3=2,2 5-Trimethyl-
cyclohexa-4,6-dien1-yl

-> releases Saffranal




-> rel eases 2-octanone n¥0, n:1,36R1:heptyI ,

R2=H,

R3=3- net hyl 1hi opropyl -> rel eases 4-nethylthiobutanol 1 nmel,
n=0, = undecyl, R2=1-1, R3= 2-nethyl propyl ->releases
i soviallerlal dehyde 0 =0, n=1, Rl=non-7-enyl, [RzaE&mst?hyl
R3=alcet I = > rele j esi dues of formnula I
i ncllude, {imtation, methyl (d), ethyl (l02), propyl
and/ or i rQ t /or isobutyl (04), pentyl
and/ or ?E‘EE g/ihs ﬁﬁ%z H%x%{jen@ﬂg/ or i sohexyl (06) , heptyl
and/»ﬁr—rthpry’r‘TC/ ) ocryl angsQr_isgectyt—(TC8), nonyl and/or
i sononyl| (09), decyl and/or i undecyl and/or 5
i sodecyl tdodery (C12) t ndecyl and/ or
i sot ‘l‘l deagyh, r(:@k&)undetﬁmﬂdaeydnzyand/ or isotetradecyl (014),
pent adecyt reamdé wenylasapenteadecyl (015), hexadecyl and/ or
i sohetvadecyl (C16), heptadecyl and/or isohe cyl (017),
oct adec I and/or i sooct adecyl (018). Al keny >S| dues i ncl ude,
wi thiout |linitation, (02), pr 70r i sopropenyl
(03), buten /&
m=1, n=0, R1=8-Heptadecenyl, R2=methyl, R3=pyrazinyl
-> releases acetylpyrazin
13 @
m=1, n=0, R1=heptadecyl, R2=methyl, R3=3-methylpyridin-2-yl
-> releases 3-methyl-2-acetylpyridin
' /\/V\/\)L /[Oj/
m=1, n=0, R1=nonyl, R2=H, R3=methyl
-> releases acetaldehyde
15 O\HOH
/\/\/\/\)J\OL°
m=1, n=0, R1=8-nonenyl, R2=methyl, R3=1-hydroxiethyl
-> releases acetoin
" WL m
m=1, n=0, R1=2-heptyl, R2=H, R3=3-hexenyl
-> releases cis-4-heptenal
i e
m=1, n=0, R1=nonyl, R2=H, R3=2-butyl
-> releases 2-methylbutanal
¢ )7\/\/\/\
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m=1, n=0, R1=nonyl, R2=methyl, R3=1-thiazolin-2-yl
-> releases 2-acetylthiazolin
31 0 o}
o J U
m=1, n=0, R1=heptyl, R2=methyl, R3=thiomethyl
-> releases thioacetone
32 Q\F*\i%
O
f m=1, n=0, R1=3-methylheptyl, R2=methyl, R3=hexyl
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The pr ecurgesesiissvapradpgateed usi ng G yceri n-nonooct ancate and

nmet hi onai _as described in exanple 1.The purified precursor_is &
cl eard ye *?% paste with a sul furous odor. Vihen t he

precur saro trong sul furuos,| potato,
cooked tlomat o arona\(?ﬁgggﬁ6ﬁavgf\§gnath|onal) is rel eased.
Upon tasting
at roomit
fresh P :

5 (2-nethyl-2- (pyra2|n 2- yl) 1, 3 d|oxolan 4- yI)nEthyI oleate
15 The Erecursor conmpound is a conmpound of fornula | with n=1,
me0, AiHesEles ddemga disyie, wikputiiatiay meth RS2 othvaERngferyIardPT iserap (@) t o
r el eangl AGRtsMulRNEBZbmand/or isopentyl (C5), hexyl and/or isohexyl (C6), heptyl and/or isoheptyl

(C7), octyl and/or isooctyl (C8), nonyl and/or isononyl (C9), decyl and/or isodecyl (C10), undecyl and/or

%gﬁ;\%g ﬂ %;i gqe,@n aqueous 0, 3%/salt solution

aronma that sl OV\A y devel ops a

5 isodecyl (C11), dodecyl and/or isododecyl (C12), tridecyl and/or isotridecyl (C13), tetradecyl and/or
isotetradecyl (C14), pentadecyl and/or isopentadecyl (C15), hexadecyl and/or isohexadecyl (C16), heptadecyl
and/or isoheptadecyl (C17), octadecyl and/or isooctadecy! (C18).

Alkenyl residues include, without limitation, ethenyl (C2), propenyl and/or isopropenyl (C3), butenyl and/or
10 isobutenyl (C4), pentenyl and/or isopentenyl (C5), hexenyl and/or isohexenyl (C6), heptenyl and/or
isoheptenyl (C7), octenyl and/or isoocteryl (C8), nonenyl and/or isononenyl (C9), decenyl and/or isodecenyl
(C10), undecenyl and/or isoundecenyl (C11), dodecenyl and/or isododecenyl (C12), tridecenyl and/or
isotridecenyl (C13), tetradecenyl and/or isotetradecenyl (C14), pentadecenyl and/or isopentadecenyl (C15).

15 The flavor precursor can be added directly to a food product, or can be provided as a flavor composition to be
added to food products.

The term "food product” as used herein includes any food product, for example, without limitation, cereal

products, rice products, tapioca products, sago products, baker's products, biscuit products, pastry products,



40
The precursor is prepared using G ycerin-nonool eate and
acetyl pyrazine as described in exanple 1. The pur| fied

t tt 20
ol B AR £ U5 A AR 8
(t he pedestraireadle raciedsy yepsy predzéth eking-powres| selbaseehice ipdyrts, sasty pm@ct@mustm
p I eCUr Qs firbGhr Pr[?dmf( EQJC@YEOW%@L{%‘&&J ‘br@d’b& V\f@k %btrétt@i'] prétessEPAL,

nper at ur e, ar ona evel ops a roast ed

br e acPO‘Zl‘quEPtts ¢ @gﬁalﬁe@o%ﬁd@p%mea%od%%ﬁs,éang fruit sauces, egg products, milk
( 2-gmehiyaly Rod(cds, ERESE Ybduyts, |bdﬂeﬁbn@buﬂter10bstﬂute?mddhdftxﬁlk@6bstﬂm9/p1&ﬂm hy!

3\: ? ﬁr ﬁtd%ts W@B};ﬂ%ﬁ_@gtﬁr@ Ltcggrrgglgﬁo Q%ﬁeﬁﬁﬁohgloﬁgpmgs eers, soft gnnks mlrlmral !
met hyehpaerdted iwater2 aryl btherhart aldoilicakibke, frtitdrinke | freibjsiees, coffee, artificial coffee, tea, cocoa,
2-ac %c)ﬁ!img%orm?ﬁeé’hy F\é&ohﬂuﬁb fooéengt% FFH gé}frgcé c?ﬁelal‘eﬂrafi)[g eRaFEs, YRkBYrs,

d yceri n-nonos te and 2-acet ridine as
descrivirediaR skiapmphasmageuticplrad Wﬂ?hqmaéﬂ‘t‘ﬁﬁ%@%p l@? lopagges, déorp%ﬁws'ons

pasd el Efiupd &K, prePaidtibng fof Bast Bdler@deor . Wien the precursor is
boi l ed in water, a nutty, roasted aroma (the aroma of

2-acetyl -3-nmethyl pyridine) is released. 10 Upon tasting of the
pr ec uihsiror Cdnppaiipn inay camprigqualtioons ¥ adiiligarfor sa@mple, ivdhoutdititati@ogivents,

t enpefalUfifenti kantm%ég@ﬂsd Iugrﬁ:é?m'fgaﬂa%h@tageﬂsoé%%g deKE! B vafhed, OaST €d

nutty ar oma IS F cel

f 2- n@f‘W‘iﬁnti egulgii mbémrsmers ecelarisapsts. phcakineadpiedd s de.
Comocaxamblets &f s@ch@ﬂrwmen@ﬁor lia%rmla@anle dbinbdandd hy bel el e. fRh=m@ and

pr ecJ%%Naﬁeréagﬁ %&f@ 'nu§ iﬁ’“(@’ g%eq?"raﬁmﬁg@gi%In%eﬁ{’]%dey%’ggcr| bed

i n exaeptas . Ascnﬂmﬂ&ec&i tob | & héllufed IPLkbshingQorpomediont CacBireom,;USRSI9%! ig  of

I d.
col d kRl E)aeeh ) A delds) W@% %@gem@@@%@é lofks %ﬁmls iend” ©
monodBekerioal! Vi (.).{1ptae hofosker. Telsticand E{ggr@aetlﬁm@&on.lrﬁ Washington,

pressyugge reaction vessel and heated for ca. 2 hours. The
purified precursor is a paste with a weak, chem cal odor.

The flavor composition may be added in any suitable form, for example as a liquid, as a paste, or in
encapsulated form bound to or coated onto carriers/particles or as a powder.

25 There now follows a series of non-limiting examples that serve to illustrate the invention.
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When the precursor is boiled in water, a fresh juicy, watery
aroma (the aroma of acetal dehyde) is released. 45 Exanple 8
(2-acetyl -2-nmet hyl-1, 3-di oxol an-411) net hyl dec-9-enoate 5 The
precuﬁﬁ;;éP—%e onpound is a conpound of forrmula I with n=1, m=O0,
R1=8- nonenyl, R2=nmethyl, R3= acetyl that is able to rel ease

¥ acﬁ%ﬁsﬁ&’gghg" g'a(slo&cgi‘?@arg Q@V@[ ;Id ;Zi ggscri bed in exanple 1

subj ect to the follow ng nodification: 1g of

G yceri n- nponodecanoate is replaced wwth 1g

1- @ yeéMPRdec4- enoate, which 10 is synthesized as descri bed

bel ovPramuﬂatib&atwredJrWrtbrnﬁﬂﬁdgfrm Gbijmetqdodéo@ﬁ&te‘laﬁ-raaasﬁ .of aroma
ALdri ch) @ 885 H DL &q & Jyed percursor is a
yel | ow e W WES : Yien t he precursor
is boiled in water, a fresh buttery, crearry fruity aroma (the
ar Omh@bredﬂisamiéﬁhréd ds®lldnel 1@aﬂﬁdenn hbnobidpanpatt @sd intwgh 20 TAS #9@7-23-8 or 1-
p;%%gl\{loz? apri chrprﬁgrcdI|£av§\%?l@%gﬁr%g|ﬁﬂgr@aﬁsﬁ?z% fn?o t%fg@l ?és o(h&@l stated)nof
but t eﬁ“@’omé?f’é‘ﬁ‘iwd arg ﬁ“~‘i§P"(e§? '"&P'&lr'?ﬁ‘a”ey't'b%tf?’é%‘?fﬂ@'d"“c957ﬁ%tfﬁyé@'i %De@'l‘ -Stark frap’
1-d yanebdnémd@eboet 2800aNE the Znali@h ot stSs.De e mRiue, (Bl & a 648ASed brine

14436
A dri Cﬁ@ ((ijigfgrgﬂ#e rmé iS f'lngke Tﬁ\gcé(g %ﬁi%%ﬁ%%iﬁ%%gepgr%bdﬁed W|thasmall
underanogt vfl%agnmlttrmsu@@oﬂw hﬁ‘é’i@asrf’@t”%dféz DEHIM DG NG FPV%ESFROFW?@W IS

r e uthepaers odcudnibtinmg ed ha bs tuither Rfifed BichddddgsphyThe sol ution
is filtered and the volatiles are distilled off under vacuum
The formed 1-d ycerindec-9-enoate can be used as such or
pur i fkeathe ppaursers beipd BrrlehRsietrerpR (e apga phifgrqspied gpma compound thatis
12- hephyidya®tisnidassd, 3- di oxol an-4-yl ) met hyl octanoate

20 Upon tasting of the precursor (1-10 ppm) in an aqueous 5% sugar solution or a 0,3% salt solution at room
temperature, a weak, bland aroma that slowly develops the aroma corresponding to the employed aroma
compound is perceived.

25 Example 2
(2-((Z)-pent-2-enyl)-1,3-dioxolan-4-yl)methyl decanoate

The precursor is a compound of formula | with n=1, m=0, R1=nonyl, R2=H, R3=2-pentenyl and is able to
30 release cis 3-hexenal.

The precursor is prepared using Glycerin-monodecanoate and cis 3-hexenal as described in example 1. The
purified precursor is a paste with a weak, green odor.



30 The precursor conpound is a cé%pound of formula | with
n=1, m=0, Rl= heptyl, R2=nethyl, R3= heptyl (07 saturated) that
is able to rel ease 2-nonanone. 46 The conpound i s prepared
usi ngViéh ihe prdureriedbniedc tvateroadrengarreh, @ean@nanoapledis ades (i aved oficia 3
exanfsend) iskbisgct to the follow ng nodifications: 1g of
A yceri n-nonoect anoate (CAS 502-54-5, also known as
1- Monocaprylin, comrercially avail able from I ndofine) and 500ny
of 2-Upomiagimgréthé @ASs@ 2benS B-a6 Aqugduelv% elodr sairtien adiosrs Bpeeadird, AWRB, bizthd
hexang, .ty b&sks b g g Berefrh 8QEcdTBd €r i @l may be further
purified by chromatography. The purified precursor is a whitish
paste with a weak, ketony arona. Wen the precursor is boiled
in water, a fresh, Huecheese, creany, fruity aroma (the aroma
of 2-mapsRane) is released. 10 Upon tasting of the precursor

n ue

(1lpp an agueo 5% s, oa[tSo_utio_ at roomtenperature, a
weak, g HEBMa  HEXO USR8 3 fresh, bl uecheese,
cr&any, fruity aroma is perceived. 15 Exanple 10

(2-isobutyf-1, 3-di oxol an- 4- Anet hyl octanoate The precursor
conpounch onpound of formula I with n=1, m=0, Rl= heptyl,
R2=H, R3= 2¢ [ i~20 is able to rel ease

i soval er al dehyde. The compound i s prepared using

G yceri n-nonooct anoat e and i soval eral dehyde as described in
exanplheprdcussertisj asempoting ot fbresuld oiith ek rer§, R, iRézteihg TS=bulyepylehd is able to

G ycepih: nongagbanoat e (CAS 502-54-5, al so known as 1-
Monocaprylin, comrercially available fromIndoline) and 500ny
of isoval eral dehyde (CAS 590-86-3, Aldrich) 25 are dissolved in
201 Thexeadeor ispregargsiveing Glyserinpioaasienerpele aids, Saexapriang etlegsahsd i exgimpll 1.8he

weak, pudiedeayeldr & aakf yBlow Wit Heaphesyb@er is boiled in water. a
fresh, cocoa aroma (the aroma of isoval eral dehyde) is rel eased.

Upon tasting of the precursor (lpprn) in an aqueous 5% sugar
sol utWhenthaprequiserria bl eeteit afree, bulerywerakny, hilteaneha3e zoneres?, - eadndione) is
sl oW yeHdgvel ops a cocoa aronma i s perceived.

20
Upon tasting of the precursor (1ppm) in an aqueous 5% sugar solution at room temperature, a weak, bland
aroma that slowly develops a creamy, fruity aroma is perceived.

25 Example 4
(2-(2-(methylthio)ethyl)-1,3-dioxolan-4-yl)methyl octanoate

| \/“{jAO)J\/\/\/\

/

30 The precursor compound is a compound of formula | with n=1,m=0, R1=heptyl, R2=H, R3= 2-methylthioethyl
and is able to release methional.



47 Exanmple 11 (2-isobuty1-1,3.df%xan-5-yl) |aurate L 5 The
precursor conpound is a conpound of formula | with n=0, m=l,
R1= undecyl, R2=H, R3= 2-nethyl propyl that is able to rel ease

i sovdhepredudelirypcparediihiey @wainpoumdancde P epibiorelhs dsstribel in example 1.The

A yceyiba s RHRAeLS CARAR B @Ml akg@valer.al dehyde as described in
10 exanple 1 subject’ to the follow ng nodifications: 1 g of

A yceri n-2- nonododecanoat e (CAS 1678-45-1, al so known as

2- Morideathe iprepursoosimiaddi veetel, y stangsufuabd, eotfta; cookel ndhah bmied (thapdm&@0 Ny
of 4 spuahsrabdghyde (CAS 590-86- 3 Supplier: Aldrich) are
dissolved in 20 m hexane. The punlied precursor is a whitish
paste with a weak, al dehydyc aroma. 15 When the precursor is
boi | etbon testivgat ¢ precarsérines hyueaot Yasad sautiwn af hineterapecivee, ofieak, bland aroma that
i sovalogr al\86RYdeh chored bR AR @fheto HPRGich B3Lid1gy. Of the precursor
(1ppm I n an aqueous g@bsugar solution at roomtenperature, a
weak, bland arona that slowy devel ops a cocoa aroma is

petcei ved. 20 Exanple 12 Cocoa flavor precursor Preparation of
Cocoayhpegl yceride: 25 A m xture of rnonoglycerides, derived

from cocgaputter. i.s Brepar d4b stirring 60 g cocoabutter with
20 g é&k¥?£€§ﬂ@#§¥£@9§§L¥§@ghgﬁﬁ@& conc. in a roundbottom
flask at 100C for 20 hours. For the topnote, 1.0 g

i soval era| yde, 5.0 g 2- Met hyl butyral dehyde, and 1.0 g

Phenyl | dehyde are m xed toget her, For the top aroma, Ig
topnofe are mXed with 99 g Mgliol (vegetable oil). The top
arona a ve coa aroma. Preparation of the
precursors:

15 The precursor compound is a compound of formula | with n=1, m=0, R1=heptadec-8-enyl, R2=methyl,
R3=pyrazinyl and is able to release acetylpyrazine.

The precursor is prepared using Glycerin-monooleate and acetylpyrazine as described in example 1. The
purified precursor is a creamy paste with a weak, nutty roasted odor.

20
When the precursor is boiled in water, a nutty, roasted aroma (the aroma of acetylpyrazine) is released.

Upon tasting of the precursor (10 ppm) in an aqueous 5% sugar solution at room temperature, a weak, bland
aroma that slowly develops a roasted bread crust aroma is perceived.

25

Example 6
(2-methyl-2-(3-methylpyridin-2-yl)-1,3-dioxolan-4-ylimethyl stearate

D@LW




1 gtopnote is mxed with 20 g ofykbcoa-wbnoglyceride and
heated for 10 hours in a roundbottorn flask with 35 refl ux
cooler to formthe precursors. The resulting cool ed precursor
m xture has a weak cocoa aroma. 48 Conpari son of precursors

and tﬁQgr@Ju%&%orﬁp@un@ rs%] })nﬁf% 0ﬂ5m la I%h r?"i %IB R1Ahe ahééyl q—{g p%“ger

is flav rec rsor

mi xt upesyIPysdipr-yl falde-abigie rﬁ@ﬁﬁﬁ%rcetr@ ”PIhHRYW@d vvl t h o 1% (wt hat) of

the Precursor mxture. S Fromthe freshly prepared m |k drink
ower at ed.
p "‘? The Br‘é’éursEF'rs pﬁpgéd u@rh%Gl&E fﬁknRéo%BQrétS%nd%’a&ty?fﬂe?@ rrrarﬂé $s>6es%9ro%{r: @wa
ar orm@xafvﬂﬁﬂ B‘ef’qﬁ'@drﬁie@@@r'%%‘i’feaﬁw Rasta wiEn el pitega P‘I’@fdrr nk has a

weaker bal anced cocoa aroma. 10 After 2 nonths storage at room
tenp

per f g&ﬁ% HE Erec(a sg dsr!)‘cailleg h poﬁmﬁg E%ted%ﬁﬁ?(ﬂ%% a gf‘é%!:egﬁ e IIRI rﬁ)gﬁ?% is
nlnut@gﬁaﬁhe top aroma m |k dhnk is bland and has conpletely
lost its original cocoa aroma. The precursor mxture mlk drink
S howslfp@n t%g‘n\’gedf th?&éc@?&%g?rﬁ)%r eg%l?iugr@% F’sglptg)ﬁ t%oﬂ?%r%ergf?ﬁtaw&(et!land 15
Appl earqm,ﬂ@bqloy veleps apgste ”H‘?Y)@foﬁ‘ﬁﬁpﬁffe” 9 Triacetin, 25 g

M glyol, 20 g glycerin, 25g 2-methyl butyric acid and 100ng HC
conc. is stirred in a roundbottom flask with distillation head
at 110 C for 6 hours. The forned water is distilled off. The

f ot heeka®P8duct is used without further purification. For the

t opnaReethyl-03-diokexahigdimetindldézalbate 2- hexenal are m xed t oget her.
25 For the top aroma, 1lg topnole are mxed with 99g mgli ol

(vegeta oil). This resulting top aroma has a very strong

fresh—aztﬁsﬂﬁrona Preparati on of the precursors: 19 of

t opnot e ¥ ng”mv(h\ZO\g/bﬁ/épple nonogl yceri de and heat ed
for 8 hours in roundbottorn flask with 30 reflux cooler to
formthe precursors. The resulting cooled m xture has a weak

appl e arona.
20 The precursor compound is a compound of formula | with n=1, m=0, R1=nonyl, R2=H, R3=methyl that is able

to release acetaldehyde.

The precursor is prepared using Glycerin-monodecanoate as described in example 1 subject to the following
modification:

25 5gofcold (ca 10°C) Acetaldehyde (CAS 75-07-0 Supplier: Aldrich) are dissolved in 20ml cold hexane (ca
10°C) with 5g of glycerin monodecanaoate and a trace of HCI conc. as catalyst in a pressure reaction vessel
and heated for ca. 2 hours. The purified precursor is a paste with a weak, chemical odor.

When the precursor is boiled in water, a fresh juicy, watery aroma (the aroma of acetaldehyde) is released.
30

Upon tasting of the precursor in an aqueous 20ppm sugar solution at room temperature, a weak, bland aroma

that slowly develops a fresh juicy, watery aroma is perceived.



49 Conparison of precursors and t4c5)p aroma in a biscuits: A

bi scuit short dough is prepared as follows: Ingredients: %
(wowt) 5 1) Plain Flour (-10% (wtAvt) protein |evel)52. 31 2)
VegetExbthgeShortenl ng BM 3030 (W)odl ands Sunny Foods, Senoko,
Si ng 40 4) d ucose Syrup 42
DE3. RO nedfy-R2-0f o erl. nq,Ztelto 25 7) Sodi um

Bi car bonat e0. 31 8) Ammoni um Bi car bonat e0.21 10a) top aronm0. 2

15 10b)§gre ursorO 1 add 100.00 (water) Ingredients 2- 5 are
rt

pre- t\ﬁew\bﬁw\/and m xed at | ow speed, then
her at |medi um

m xed f
5 The precursor compound is a compound of formula | with n=1, m=0, R1=8-nonenyl, R2=methyl, R3= acetyl

that is able to release diacetyl.

The precursor is prepared using 1-Glycerindec-9-enoate and diacetyl as described in example 1 subject to
the following modification: 1g of Glycerin-monodecanoate is replaced with 1g 1-Glycerindec-9-enoate, which

10 s synthesized as described below and reacted with 500mg of diacetyl (CAS 431-03-8, Aldrich) as described
in example 1. The purified percursor is a yellowish paste with a weak, buttery odor.

When the precursor is hoiled in water, a fresh, buttery, creamy, fruity aroma (the aroma of diacetyl) is
released.

15
Upon tasting of the precursor (1ppm) in an aqueous 5% sugar solution at room temperature, a weak, bland
aroma that slowly develops a fresh, buttery, creamy, fruity aroma is perceived.

Synthesis of 1-Glycerindec-9-enoate:

20 10 g of 9-Decenoic acid (CAS 14436-32-9, Bedoukian), 10 g of glycidol (CAS 556-52-5, Aldrich) and 100mg
Amberlyst A-26(OH) (Aldrich) are boiled under reflux with 200ml hexane in a round hottom flask with reflux
condensor and magnetic stirrer for 24hrs. The solution is filtered and the volatiles are distilled off under
vacuum. The formed 1-Glycerindec-9-enoate can be used as such or purified further by chromatography.

25

Example 9
(2-heptyl-2-methyl-1,3-dioxolan-4-yl)methyl octanoate

wo]\/jr\/\/\/

The precursor compound is a compound of formula | with n=1,m=0, R1= heptyl, R2=methyl, R3= heptyl (C7

saturated) that is able to release 2-nonanone,
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speed for about 3 mnutes. At |ow speed, the pre-dissol ved
sol utions of sodium bi carbonate, ammoni um 20 car bonate, and
0.2% (vittAvt) of the top aroma or 0.1% (wt/wt) of the
pr ec Uihs amgouat ieprepdde aking Cherin-ndmeoctagnaiiami Argnanart: es debsibeel dobeainpar dubject
m xed, ﬁé@fblloqﬂn L &'Gﬂlganh ﬁﬁorﬁ&%ﬁéa@m 583540 o UhBus @?ﬁﬂonﬁé&ﬁwhn

about nous
addecF"'2&1‘!“3rT"'%rﬂ)o\'i‘V'é“'ﬁ'ée‘effﬂ”“t'’lS’Ofmf)t""%dq RO OZ%EPQ?W“E"#%S %@%%A'F@L faE?rdl??He":'Bzo
sheetmlodxam. t hi ckness of 4nm and cut into biscuit shapes using a
St adTPrpC L Bk precﬁf’éo? ﬁbiérfaﬁna?ﬁ@furﬁ%ﬁrq ecPd? clﬁorﬁ&op]@phty rTﬂé’puﬂﬂed frecursoris a

enper at ure about ut es. During the
bakl ﬁ'ﬁ““ﬁ?péﬂee‘@@aﬂe thtB’HQroﬂprl e ar oma fromthe bakl ng oven is
observed fromthe top aronma biscuits while the precursor
bi SCUjileg trd Frt\-!c@lls&ﬁ% b@iley\ﬁ ﬁlgtgrra RGP Al AGmP Al B8ma (B 288415 Shdhanone) is
eval uati on of fresh biscuits, he precursor biscuits have a
weakeFeaioma than the top aronm biscuits. 30 After 2 nonths of
storage at roomtenperature a conparative sensory evaluation is

per f qipeking bhge ﬁr&grscﬁ‘hgm inh SGLHuE 5% §15§ sliandroahdmhave, oplete! v
| ost thel r or| | nal recursor biscuits show a
ni ce,amﬂ‘élﬁﬁﬁ@@'éﬂ P A Sgﬁlﬂ?ﬁeeé‘?’ BRRY. fr“@%”ﬁﬁ%iﬁfﬂ’eé/eﬁ4 Pot at o Fl avor
Precursor Preparation of Potato-Mnoglyceride: 5 A m xture of
rmnogl ycerides derived frompeanut oil is prepared by stirring
% eanut oil with 20 g glycerine, 1g of nethionine,
100 ny HCI conc. in a roundbottomflask at 100C
, b 3-droxolanfdeylline no@959 Methional, 1.0 g

2- th hyI 2 (rret hyl d|th| o) propanal (FEMA3866), and 0.1lg 3-

Met hyl t hi o anal (FEMA3374) are m xed. 10 For the top aromm,
I g topn %méxed with 99 g peanut oil. The top aroma has a

very ong p tWaratl on of the precursors: 19
of topnote is mxed with 209 of Potat o- Monogl yceri de and heat ed
for ﬂﬁﬁwﬁor'c&] i n&f%%!'&ﬂm&nﬁ &'@rﬁldlé\%ﬁ% tfo k’i’—ﬁ | 51 GRO). ﬁw& pyl

formt recu resul ting cool ed mx ure has a
pot&tiest 'é?%re'e%ﬁﬁ’élﬁrﬁgﬂweof precursors and top aroma in potato
fl akes/ mashed pot at o:

The compound is prepared using Glycerin-monooctanoate and isovaleraldehyde as described in example 1

subject to the following modifications: 1g of Glycerin-monooctanoate (CAS 502-54-5, also known as 1-

Monocaprylin, commercially available from Indofine) and 500mg of isovaleraldehyde (CAS 590-86-3, Aldrich)
25 are dissolved in 20ml hexane. The purified precursor is a whitish paste with a weak, aldehydic aroma.

When the precursor is boiled in water, a fresh, cocoa aroma (the aroma of isovaleraldehyde) is released.

Upon tasting of the precursor (1ppm) in an aqueous 5% sugar solution at room temperature, a weak, bland
30 aroma that slowly develops a cocoa aroma is perceived.



Potato fl akes are flavored with &71%(wt/v.) of the top aromm
or the precursors and eval uated sensoricaily 20 The top arona
fl akes (w thout cooking/heating) have a stronger potato aroma
t han Bxagplpriecursor. After 2 nonths of storage at room

ten‘pﬁégé B 1°jd'3ﬂﬁ-5 :Iﬁaé!pgtgd fl akes a conparative sensory

eval he sanples are cooked in water to

mashed potato and conpared. The top aroma sanple is bland, has
conpl etel v s>origin ato aroma and shows a starchy,
wat er y lar . The& prescursor 25 sanple shows a nice, bal anced
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bi scul ers |1's prepare
aroma that slowly develops a cocoa aroma is perceived.

20

Example 12
Cocoa flavor precursor

Preparation of Cocoa-Monoglyceride:
25 A mixture of monoglycerides, derived from cocoabutter is prepared by stirring 60 g cocoabutter with 20 g
glycerine, catalyzed by 100 mg HCI conc. in a roundbottom flask at 100°C for 20 hours.

For the topnote, 1.0 g Isovaleraldehyde, 5.0 g 2-Methylbutyraldehyde, and 1.0 g Phenylacetaldehyde are
mixed together.

30 For the top aroma, 1g topnote are mixed with 99 g Migliol (vegetable oil). The top aroma has a very strong
fresh cocoa aroma.

Preparation of the precursors:
1 g topnote is mixed with 20 g of Cocoa-Monoglyceride and heated for 10 hours in a roundbottom flask with

35 reflux cooler to form the precursors. The resulting cooled precursor mixture has a weak cocoa aroma.



| ngredi ents: % Weight 1) Plain FISur (about 10% (wt/w)
protein) 59.50 2) Monocal ci um Phosphate 3) Vegetable

Short eni ng BMB030 (Wodl ands Sunny Foods, Senoko, Singapore)
7.14 4) Fine MIled Sugar 2.23 5) Salt 0.89 6) d ucose Syrup
42DE Gbmpbrisdn of pelirstnd B eprakvea atemi@ dbik:
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Top aroma: A milk-drink powder is flavored with 0.1% (wt/wt) of the top aroma.
Precursor mixture: A milk-drink powder is flavored with 0.1% (wt/wt) of the Precursor mixture.

From the freshly prepared milk drink power, hot milk drinks are prepared and sensorically evaluated. The top
aroma flavored milk drink has a strong, pungent cocoa aroma, while the precursor mixture flavored milk drink

has a weaker balanced cocoa aroma.

Aiter 2 months storage at room temperature of the drink powder, a sensory evaluation is performed by adding
the powder to hot milk and stirring for 2 minutes. The top aroma milk drink is bland and has completely lost its
original cocoa aroma. The precursor mixture milk drink shows a nice, balanced cocoa aroma and has a good

mouthfeel.

Example 13
Apple Flavor Precursor

Preparation of Apple-Monoglyceride:

A mixture of 25 g Triacetin, 25 g Miglyol, 20 g glycerin, 25g 2-methyibutyric acid and 100mg HCI conc. is
stirred in a roundbottom flask with distillation head at 110 °C for 6 hours. The formed water is distilled off. The
formed product is used without further purification.

For the topnote, 5.0 g hexanal and 5.0 g 2-hexenal are mixed together.
For the top aroma, 1g topnote are mixed with 99 g migliol (vegetable oil). This resulting top aroma has a very
strong fresh apple aroma.

Preparation of the precursors:
1 g of topnote is mixed with 20 g of apple-monoglyceride and heated for 8 hours in a roundbottom flask with

reflux cooler to form the precursors. The resulting cooled mixture has a weak apple aroma.
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8) Ammoni um Bi car bonate 2.23 9) Sodi um Met abi sul phite 0.02 10a)
top aroma 0.2 10b) precursor 0.2 add 100,00 (water) 30
| ngredi ent s and 2 are si d.and dry-blended in a bow .
|ngrg&f“%%?%“%PEGS“'%"SaaP%%BF'JS@e/@ “PRUSi Xi ng bowl , added to the
above dry-blend and m xed at | ow speed for about 1 mnute. The
pre- dipssakyedousiel M lRNss i@bwssodi um bi car bonat e, ammoni um
car bonat_esan ougoldﬁudr% net abissul phite are added at | ow speed. The

top AWGAEMHr precursor is added. The % &H#i ning water is added
and tiheaicracker @aughten®vam xed at meghizam speed 35 at a

tenp tyr f 28- for about 5 mnutes until gluten
PofHERE e

deve d. The dough is left to 52 rest at

28- 30 ddlerds Burny FeadseSenokd Bipgadaeigh is for2ied into a sheet arid

| am e Pt Y. until a final thickn of 1.5mm i s obtained.
The ggﬂ%ﬁm% edgfgr is cut into cracker ?ghlgpes and fightly dusted
wi t h 4 FIHesesIug 42ftve cracker dough is HBked at 2300C for about 5
- "omsnsknedik PRaked crackers are brushed with warmoil (--8000),
5 Du Lgag t he baki ng process a strongopo.l ue cheese aroma is

rel ea? fromthe baking oven for thé"top aroma crackers but
not t’h&dipm8icarosde crackers. The resul.dling fresh biscuits with

top %f/g%?onit}rﬁﬁﬁarl%na?é ronger flavor thag,the precursor crackers.
After nont hs storage at roomtenperature a comnparative

sensdfgtoedahiati on is perfornmed. Thel’fop aroma 10 crackers are
blandompecuRave conpletely lost its ogiginal blue cheese arona.

The precursor crackers show a nlagdeﬂoo%l(w%eﬁed cheese arona.

Ingredients 2 — 6 are pre-blended in the mixing bowl, and mixed at low speed, then mixed further at medium
speed for about 3 minutes. At low speed, the pre-dissolved solutions of sodium bicarbonate, ammonium

20 carbonate, and 0.2% (wt/wt) of the top aroma or 0.1% (wt/wt) of the precursors are added; then the remaining
water is added and mixed for 1 minute. Mixing is continued at medium speed for about 3 minutes to form a
homogenous mixture. The flour is added at low speed to obtain a dough. The dough is formed to a sheet of a
thickness of 4mm and cut into biscuit shapes using a stamp cutter. Biscuits are baked on a wire fray at a
temperature of 200°C for about 8 to 10 minutes.

25
During the baking process a strong apple aroma from the baking oven is observed from the top aroma biscuits
while the precursor biscuits develop a weaker aroma during baking. On sensory evaluation of the fresh
biscuits, the precursor biscuits have a weaker aroma than the top aroma biscuits.

30 After 2 months of storage at room temperature a comparative sensory evaluation is performed. The top aroma
biscuits are bland and have completely lost their original apple aroma. The precursor biscuits show a nice,

balanced fruity apple aroma.
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Exanpl e 16 15 Butter Flavor Precursor Preparation of
Butt er - Monogl yceride: A m xture of nonogl ycerides, derived from

butter fat js prepared by stirring 609 butter fat with 20 g

gl yceélf—'ﬁ@?i‘cat al yzed by 600nmg of Lipozynme RM I M (Novozyms) in a
r ouncitutetd KavofArasisomt 50C for 24 hours, 20 For the topnote, 2.09
Di acetyl and 0.001 g cis-4-Heptenal are m xed. For the top
aroma, 1g topnote are mxed with 99 g mglyol (vegetable oil).
Thi s Rf?@ﬁwo%aﬁfoﬁow‘w”@trong butter aroma 25 Preparation of

t hes pK @iglte S@fofaglyckrid@s @ivel @i atugoil is%reﬁaré@%g stiMng & 2Rar@t P iith 20 % glycerine,
ottom

Buttey - ogl ycerid d heated for 1 rs.in und

£ ok R TR ERES, s R mof 5t Gring PGl 2 BrEPES i ¢ i ng
cool ed precursor mxture has a weak butter aronms,

o . <or . . o

ot ancis) B Shofly 085 EGUEARE £ £l R BB bal FEMLAR Dt
of t héethy@jsbuang fEMo376) aE9e6d. t he precursors are honopgenously

m xe¢d with the dough. Biscuits are forned and baked at an oven

t enper at ur e of OC for. 20min. 53 During the baki rocess a
St 1 orfg bR oo QR0 B s AR T e Ao B Py B draRs e
top aroma biscuits, but which is very weak for the precursor

bi scub t §ratiogglfefhe%%@a§?>rsy eval uati on shows a stronger aroma in the
top aroma brscuits. 5 After 2 nonths storage at room

t enpet & gpreted nehinry g ehvabiordierogyserds an dpatadfardourstharowrafstiedt igprevith

samp| giuk SolHtABEh thelbrBursP TR il Yoole@Bikture h 2QkbiGbB@ kRt ter arona,
and has a dry texture and nouth feel. The precursor biscuits

show a ni ce, balanced butter aroma and snooth, |asting buttery
nmout hedmpedtson df@rekxraomphrg tdbAroma in potato flakes/mashed potato:

Potato flakes are flavored with 0.1% (wt/wt) of the top aroma or the precursors and evaluated sensorically.

20 The top aroma flakes (without cooking/heating) have a stronger potato aroma than the precursor.

After 2 months of storage at room temperature of the flavored flakes a comparative sensory evaluation is
performed. The samples are cooked in water to mashed potato and compared. The top aroma sample is
bland, has completely lost its original potato aroma and shows a starchy, watery aroma. The prescursor

25 sample shows a nice, balanced potato aroma.

Example 15
Cheese Flavor Precursor

30
Preparation of Cheese-Monoglyceride:
A mixture of 25 g Miglyol, 25g Tripropionin, 20 g glycerin, 25 g butyric acid and 100mg HC! conc. is stirred in a
roundbottom flask with distillation head at 110 °C for 6 hours. The formed water is distilled off. The formed
product is used without further purification.

35



. 51 .
Bread Fl avor Precursor Preparation of bread-Mnoglycerides:
A m xture of nonogl ycerides derived frombutter fat is prepared

by stiryring 6 butte ane W 5 glyceri

o3 a1 g g e FEUEby G st AR R Sostspebnohé FEEon

r oundiig P {otecdnbragiEVAB09H XDy DaretyR 4ndh G dlethFa mdttyitholppparklér ENRA3EH6) are
Acet yl.pyrazine, 1g 2-Acetylpyridine, 0.5 g 2-Acetylthiazole,
and g Butyral dehyde are m xed. For the top aromm, 19
topnote are mxed with 99 g peanut oil. This top aroma has a
very rof thehardnRatidebted rie® W99 Eh@?@(v@delagé\?\igfrhettbp' AHRHhAGUESAbsy 1
g of g}ognote is mxed wwth 20 g of bread-Mnoglycerides and
heat eHeF5PeP8™Aours in a round bottom flask with reflux cool er
to formthe precursor. The resulting cool ed precursors have a

weak r 25 Conparison of precursors and top arona
in br%@%é%ﬁgfst@p%%orghdard dough for bread bun is prepared as

f ol | ovis”f tomote fsrithedtiindhg § Shopesr\Realyasyideinépgtedoqagts ingigoupdbottom flask

Vegetah lefux SEHRF b eh Aehrddo3 G BOred MO @ddeksha@UnBM bineedsse adenoko,
Si ngapore) 3. 77 3) Castor Sugar5.92 35 4) SkimM Ik Powderl.13
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Comparison of precursors and top aroma in cracker biscuits:

A standard dough for crackers is prepared as follows:

15
Ingredients: % Weight
1) Plain Flour (about 10% {(wt/wt) protein) 59.50
2) Monocalcium Phosphate 0.60
3) Vegetable Shortening BM3030
20 (Woodlands Sunny Foods, Senoko, Singapore) 714
4) Fine Milled Sugar 2.23
5) Salt 0.89
6) Glucose Syrup 42DE 4.76
7) Sodium Bicarbonate 0.60
25 8) Ammonium Bicarbonate 2.23
9) Sodium Metabisulphite 0.02
10a) top aroma 0.2
10b) precursor 0.2
add 100.00 (water)
30

Ingredients 1 and 2 are sieved and dry-blended in a bowl. Ingredients 3 to 6 are placed in a mixing bowl,
added to the above dry-blend and mixed at low speed for about 1 minute. The pre-dissolved solutions of
sodium bicarbonate, ammonium carbonate and sodium metabisulphite are added at low speed. The top
aroma or precursor is added. The remaining water is added and the cracker dough is mixed at medium speed
35 atatemperature of 28-30°C for about 5 minutes until gluten development is achieved. The dough is left to
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When eval uated sensori cal directly after baking, t

ar ome ' BUASCHLI®SH YR onger r oast ed bread arona than the
precursor buns. After 2 weeks storage at roomtenperature a
sensory evaluation is performed. The top aronma version is bland
and has lost its original roast aroma and has a starchy, dry
"ret rogndd®d” aroma. The precursor buns show a nice, bal anced

ro§§t@qer¢[aqmFec%§orExarrpl e 18 Hazel nut Flavor Precursor 30

Prepa Zel nut - nronogl ycerides A m xture of 50 g
M glyol, 20 g glycerin and 100ng HCl conc, is stirred in a
r ounchothRAvBu@skonshifcidgi still ation head at 110 C for 6 hours.

\T\jhte h%i)ﬂ&%?fvp\ﬁt%oglg%hcﬁeﬁglfrfv’%i![fr:olh ﬁu%er?gt {s bre;;gr]e% b)]; &rrngge& g%trxt%r a (\:NEth éOSg g!’)’léeﬁr(lje,
catalyzed by 600mg of Lipozyme RM IM (Novozyms) in a roundbottom flask at 50°C for 24 hours.
20
For the topnote, 2.0 g Diacetyl and 0.001 g cis-4-Heptenal are mixed.
For the top aroma, 1g topnote are mixed with 99 g miglyol (vegetable oil). This flavor has a very strong butter
aroma

25 Preparation of the precursors;
1 g of top note is mixed with 20 g of Butter-Monoglyceride and heated for 10 hours in a round bottom flask

with reflux cooler to form the precursor. The resulting cooled precursor mixture has a weak butter aroma.

Comparison of precursors and top aroma in biscuits:

30 A standard dough for biscuit is prepared as in example 13.

0.2% of the top aroma or 0.1% of the precursors are homogenously mixed with the dough. Biscuits are

formed and baked at an oven temperature of 200°C for 20min.
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55 For the top aroma, 1g topnote are m xed with 99g peanut oil.
The top arorra has a very strong roasted nutty arona.
ggeg%{u &Brbcg%g%{ro% H&tgr%fo 8 frcgnntée l%kl fOVth(ID o%s%?v%%’r‘oﬁlg@p)s%%ﬁ’lﬁ%\%&lﬂ
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resula]',olmggls(ﬁ&ol ed m xture has a weak roasted, nutty arom.

Conparison of precursors and top aroma in chocol ate: 10 A
chocol ate mass is prepared as follows: Ingredients: % Wi ght 1)
Corp ?mad nid@hiskstoBbie ;oorﬁ mmberam@a:sahsaw evaluidar is yeﬁ@mbd eilmamptanAs kample is
Paci S|n Pal. m Ker.n St earin Barry
Cal | é)l??;ldup n%?%&'l’ogt |t$ (i%gl%a? %r aé))n%rae h? 4i(?r¥3te ?ureia(ggmguth fe n§a
al t erTheanrwrecbrylsqg'tS@mwmwe,))elanzed@amr AQ0.20mOutk taetiny buﬂermcqﬁo’eﬂhd dar k
super-coat chocolate and stearin are filled into a beaker and
nmelted and stirred over a pot of 20 warmwater (about 35 to
38°C) until the chocolate mass is snmooth and uniform (free of
| umpExampldig top aroma or precursor are added. The resulting
mass reaaFlgvorprangs%g nutty hazel nut chocol ate aroma. The
chocotate mass ts coated onto the nutritional bar product.
Nutritional bars are prepared as follows: |ngredients Binder

SYT URrepdQioN¥tb@RiMonoglycerides:
A mixture of monoglycerides derived from butter fat is prepared by stirring 60 g butter fat, 2 g proline with 20 g

15 glycerine, catalyzed by 600mg of Lipozyme RM IM (Novozyms) in a roundbottom flask at 50°C for 24 hours.

For the topnote, 2 g Acetylpyrazine, 1g 2-Acetylpyridine, 0.5 g 2-Acetylthiazole, and 2 g Butyraldehyde are

mixed.

For the top aroma, 1g topnote are mixed with 99 g peanut oil. This top aroma has a very strong roasted
20 aroma.

Preparation of the precursors:
1 g of topnote is mixed with 20 g of bread-Monoglycerides and heated for 10 hours in a round bottom flask
with reflux cooler to form the precursor. The resulting cooled precursors have a weak roasted aroma.

25

Comparison of precursors and top aroma in bread buns:

A standard dough for bread bun is prepared as follows:

30 Ingredients % Weight
1) Bread Flour 53.81
2) Vegetable Shortening BM 3030
(Woodlands Sunny Foods, Senoko, Singapore) 3.77
3) Castor Sugar 5.92

35 4) Skim Milk Powder 1.13



1) isomalt (Palatinit Asia Paci fisél, Si ngapore) 35.81 2) Sugar
18.00 3) Dextrose 4.40 4) d ucose Syrup 42 DE 15.00 5)
Condensed M1k 2.50 6) dycerine 85% E-009 3.00 7) Salt 0.20

8) Vey

#tlabl e Shortening BM 3030 (Wodl ahtls Sunny Foods,

Ser okinstSHit ngegtpor e) 10. 00 0.81
7a) top aroma 0.2
7b) precursor 0.2

5 add 100.00 (water)
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The instant yeast is hydrated using part of the water. At low speed, ingredients 1 to 4 and the remaining water
are mixed in a mixing bowl. Salt is added. The dough is mixed at medium speed for about 10 minutes to form
a soft and shiny dough with a temperature of about 24 to about 270C.

The dough is formed into 65 g buns (determined with a scale, moulded, and the pieces are panned. The buns
are set in a proofer for about 60 minutes at relative humidity 85 to 90% and temperature 43 to 46°C until full
proof. Then the buns are baked at 230°C for about 7 minutes.

0.2% (wt/wt) of the top aroma or precursors are homogenously mixed with the dough. Buns are formed and
baked at an oven temperature of 200°C for 20min.

During the baking process a strong roasted aroma from the baking oven is observed for the top aroma buns
which is much weaker for the precursor buns. When evaluated sensorically directly after baking, the top

aroma buns have a stronger roasted bread aroma than the precursor buns.

Atter 2 weeks storage at room temperature a sensory evaluation is performed. The top aroma version is bland
and has lost its original roast aroma and has a starchy, dry “retrograded"” aroma.
The precursor buns show a nice, balanced roasted aroma.

Example 18
Hazelnut Flavor Precursor

Preparation of hazelnut-monoglycerides
A mixture of 50 g Miglyol, 20 g glycerin and 100mg HCI conc. is stirred in a roundbottom flask with distillation
head at 110 °C for 6 hours. The formed water is distilled off. The formed product is used without further

purification.

For the topnote, 1.0 g 2-Acetyl-3-ethylpyrazine, 1g 2-Acetyl-3-methylpyrazine, 0.5g 5-Methyl-hept-2-en-4-one
(FEMA3761), 1.0 g Isovaleraldehyde are mixed.
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56 9) Lecithin, TopcithinTh N50 (Degussa texturants systens,
Si ngapore) 0. 08 add 100.00 (water) Ingredients nutritional

bar: T ight 5 rn Fla Crushed) 8. 00 Ri c

K1 bbb meals ey B o vy T Bt e gt gn oested
abovey®i 18 add 100 00 (water) 10 Ingredients 1 to 7 and water
are mxed in a mxing bow, The vegetable shortening is nelted
and stirred into the lecithin, then added to the m xi ng bow
and nirsee@ioaf tepiRcdpsded for 1 minute or until honpbgenous. The
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The cooked syrup is poured on top of the dry cereal m x and
stirr I t ; i.ndi ng syrup covers the

cer eafogplgﬁgé Q&éﬁ%ﬂ%&%ﬂ%pﬁﬁ%ﬁ@ﬁ%@%{ mx is enptied into a
moul d which is levelled out with a scrapwer. The syrup-cereal
m Xt UK @odosite RAGKSHEpbrbdRtdidws: and rol led out with a rolling pin.
The syrup-cereal m xture is cooled and cut into bars neasuring
10 x 3.0 x 1.5cm The bars are w apped and packed. 20 The

nut r i ingretieats: bars are coated with the chocol at e ne¥%¥eighd

eval u I.C: e top aroma bar shows a stronger
nuttyﬁgﬁg)%@gteﬁg%bgg.&ea&%?%%%rsor bar. After 2 nonths storage at
r oom Barpalekatifisie Pecifie sdgamecsensory eval uation of %p% bars is
petif of) PRE KerldNSedi® BaRf RABa A FAGB, Shgkb@nd neutralysghocol at e
cover @nd has clon'gl ﬁ%&éﬂx |l ost its original hazel nut aroma. 25
The prEBALEO By %hi ce, bal anced hazel nd¢- chocol at e
aroma. Exanple 29 add 100.00 (water)

Compound dark super-coat chocolate and stearin are filled into a beaker and melted and stirred over a pot of
20 warm water (about 35 to 38°C) until the chocolate mass is smooth and uniform (free of lumps). The top
aroma or precursor are added. The resulting mass has a roasted nutty hazelnut chocolate aroma.

The chocolate mass is coated onto the nutritional bar product.

Nutritional bars are prepared as follows:

25
Ingredients Binder syrup: % Weight
1) Isomalt (Palatinit Asia Pacific, Singapore) 35.81
2) Sugar 18.00
3) Dextrose 4.40
30 4) Glucose Syrup 42 DE 15.00
5) Condensed Milk 2.50
6) Glycerine 85%, E-009 3.00
7) Salt 0.20

8) Vegetable Shortening BM 3030
35 (Woodlands Sunny Foods, Senoko, Singapore) 10.00



Tomat o Fl avor Precursor 30 Pr eparsgti on of Tomat o- Mbnogl yceri de:
A mxture of 25 g Tripropionin, 25 g Mglyol, 20 g glycerin, 25
g 3-Methyl butyric acid and 100 1-1Cl conz. is stirred in a
rouno%é‘?ct”@nTOP‘f'tﬁ%TiQNW Payussp tlyrantsarsicon Shemerclat 1998C for 6 hours,
The formed water is distilled off. The foraediopomaues is used
w thout further purification. 57 For the topnote, 0.059
Met hi logredigntshui@ifon2l bdr: Hexadi enal ( FEMA3429), 0. 56 geights- 3- Hexenal ,
and 0 th| azol e (FEMA3134) are m x For the top
Tégnh%pﬁgngdare m xed with 99 g peanut ?lcbl0 The top aroma
has azﬁé?'y'sﬁetsr ong tonmato arona 5 Preparation ofdhe precursors:
ofyrblepmet € is mxed with 20 g of tomato-nonegl yceride and
heat hours in a round bottom flask wt ef l ux cool er
to fo‘ﬁﬁwﬁ)h@'r%r(aé@?ﬂ"@or The resulting cool ed pr52é{1r sor mxture
has a weak tomato aroma. Conparison of precursdri§0.@rektd)op
? |n tomat o soup: A tomato cream soup is prepared as

| ngredi ents Instant cream SO“P base % (w/w) Salt
12 odnggfgigag 1 to 7 and water are mixed in a mixing bowl. The vegetable shortening i |s melted and stirred into

the lecithin, then added to the mixing bow! and mixed at low speed for 1 minute or until homogenous. The
mixture is further mixed at medium speed for 2 minutes until the mixture is aimost opaque. The mixture is
transfered to a pot and heated to 120°C (84.8°Brix) upon continuous stirring.

15 The cooked syrup is poured on top of the dry cereal mix and stirred gently ensuring that the binding syrup
covers the cereals thoroughly. The syrup-cereal mix is emptied into a mould which is levelled out with a
scrapwer. The syrup-cereal mixture is packed tightly, and rolled out with a rolling pin. The syrup-cereal
mixture is cooled and cut into bars measuring 10 x 3.0 x 1.5¢m. The bars are wrapped and packed.

20 The nutritional bars are coated with the chocolate mass and evaluated sensorically. The top aroma bar shows

a stronger nutty aroma than the precursor bar.

After 2 months storage at room temperature a second sensory evaluation of the bars is performed. The top
aroma bar has a bland neutral chocolate cover and has completely lost its original hazelnut aroma.

25 The precursor bar shows a nice, balanced hazelnut-chocolate aroma.

Example 29
Tomato Flavor Precursor

30
Preparation of Tomato-Monoglyceride:

A mixture of 25 g Tripropionin, 25 g Miglyol, 20 g glycerin, 25 g 3-Methylbutyric acid and 100 mg HCI conz. is
stirred in a roundbottom flask with distillation head at 110 °C for 6 hours. The formed water is distilled off. The
formed product is used without further purification.

35



8. 50 nonosodi ungl utamate 1.50 | +G (i nosi ne
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15.5
l%rtﬁe top aroma 19 topnotg an\aA%xed with 99 g peanut oil. The top aroma has a very strong tomato aroma

5 Preparation of the precursors:

1 g of topnote is mixed with 20 g of tomato-monoglyceride and heated for 4 hours in a round bottom flask with

reflux cooler to form the precursor. The resulting cooled precursor mixture has a weak tomato aroma.

Comparison of precursors and top aroma in tomato soup:
10

A tomato cream soup is prepared as follows:

Ingredients Instant cream soup hase
Salt

15 Sugar
monosodiumglutamate

I+G (inosine monophosphate.guanosine monophosphate; nucleotides)

Palm fat

Chicken Roast Flavor 605-00015-53 (Givaudan, Cincinnati, USA)
20 Oriion powder

Garlic powder

Novation 5600 (ex. National Starch)

Non-dairy creamer

Skimmed milk powder
25 Butter Flavor CF 8.08.07.L (Givaudan, Cincinnati, USA)

Vegetable Stock 473869 (Givaudan, Cincinnati, USA)

% (wtiwt)
12.00
8.50

1.50

0.10

5.00

5.00

1.00

0.80
42.00
15.55
7.95

0.15

0.50

Add 100.00 (water)

Palm fat is melted and plated into salt, sugar, monosodiumglutamate and 1+G. The rest of the ingredients is

added and mixed until homogenous. The mixture is sieved and packed.

30
Ingredients tomato soup powder
Instant Cream Soup Base
Tomato powder (Spreda 707)
Citric acid

35 Lycopene 10 % ws (Roche)

% (wiiwt)
76.80
20.00
0.40

0.40
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0. 15 Vegetabl e Stock 473869 (G vaudan, G ncinnati, USA) 0.50
Add 100.00 (water) Palmfat is nelted and plated into salt,
sugalrarsiefiatessodi ungl ut amate and 1+G The rest &0 the ingredients
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packed. Ingredients tomato soup powder % (wt/w nst ant

|
Cr eafl? €YY BFLE76. 80 Tomato powder (Spreda 07@"7&"/‘@5. 00
Add 100.00 (water)

To prepare the tomato soup, 6.5 g of the tomato soup powder is used and added to 100 ml hot boiling water.

The soup is stirred and served in cups for sensorical evaluation,

The top aroma soup has a strong, pungent tomato aroma stronger than the precursor soup.

10
After 3 months storage at room temperature of the soup powder samples, a second evaluation is performed
with prepared heated soup samples. The top aroma soup is bland and has completely lost its original tomato
aroma. The precursor soup shows a nice, balanced tomato aroma.
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ni ce, bali etht o .59 Clainms 1. Method of providing
a flavored food |product, wher@in at |east one flavor pr ecur sor
of f%m,ll 1 s

m

wherein n and m are selected from 0 and 1, and if nis 1 thenmis 0, and if n is 0 then mis 1;
wherein R1 is selected from the group consisting of
a straight-chain C7 to C17 alkyl, a straight-chain C7 to C17 alkenyl, a branched C7 to C17 alkyl, a branched
10 C7 to C17 alkenyl,
a straight-chain C7 to C17 monoalkenyl, a branched C7 to C17 monoalkenyl,
a straight-chain C7 to C17 alkadienyl, a branched C7 to C17 alkadienyl,
a straight-chain C7 to C17 alkatrienyl, a branched C7 to C17 alkatrienyl,
a straight-chain C9 to C17 alkatetraenyl, a branched C9 to C17 alkatetraenyl,
15 and a straight-chain C11 to C17 alkapentaenyl, a branched C11 to C17 alkapentaenyl, and
wherein the R2-CO-R3 part of formula | is the residue of a flavor compound, wherein the O of the R2-CO-R3
is the remainder of the reacted carbonyl group of said flavor compound,
and wherein R2-CO-R3 has a molecular weight from 44 to 294;
is admixed to a food product in a sufficient concentration to release a flavor of noticeable aroma upon
20 consumption and/or heating of the food product.

2. Method according to claim 1 wherein said flavor is selected from the group consisting of
(+)-8,9-DEHYDRONOOTKATONE; (1R-CIS AND TRANS)-2-(1-ACETYLTHIO-1-METHYL)ETHYL-5-
METHYLCYCLOHEXANONE; (E)-2-(2-OCTENYL)CYCLOPENTANONE; (E)-5-ISOPROPOXY-2-DECENAL;
25 (E,E)-3,5-OCTADIEN-2-ONE; (METHYLTHIO)ACETONE; (RAC)-3-ACETYLOXY-5-METHYL-2-HEXANONE;
1-(2,5,5-TRIMETHYL-CYCLOPENT-1-EN-1-YL)-3-METHYL-2-BUTEN-1-ONE; 1-(3,5,5,-TRIMETHYL-1-
CYCLOHEXENYL)-3-METHYL-2-BUTEN-1-ONE; 1(5-METHYLFURYL-2)-PROPANE-1,2-DIONE; 1-
(METHYLTHIO)-2-BUTANONE; 1-(METHYLTHIO)-3-PENTANONE; 1-(METHYLTHIO)-OCTAN-3-ONE; 1-(P-
METHOXYPHENYL)-2-PROPANONE; 1,4-DODEC-6-ENOLACTONE; 1,5,5-TRIMETHYL-8-ETHYL-G-OXA-
30 BICYCLO(4,3,0)NON-6-en-3-one; 1,5-[Z]-OCTADIEN-3-ONE; 10-UNDECENAL; 12-METHYL-TRIDECANAL;
14-METHYL-PENTADECANAL; 1-HYDROXY-2-BUTANONE; 1-MERCAPTO-2-PROPANONE; 1-



wherein n and m are sel ect ed fro(?‘ﬂo and 1, and if nis 1 then m
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25 3-ETHOXY HEXANAL; 3-ETHYL-2-HYDROXY-4-METHYLCYCLOPENT-2-EN-1-ONE; 3-ETHYL-4,5,5-
TRIMETHYL-2-(5H)-FURANONE; 3-HEPTYLDIHYDRO-5-METHYL-2(3H)-FURANONE; 3-HEXANONE; 3-
HYDROXY-2-PENTANONE; 3-HYDROXY-4,5,5-TRIMETHYL-2-(5H)-FURANONE; 3-HYDROXY-4-METHYL-
5-PENTYL-2(5H)-FURANONE; 3-HYDROXY-4-METHYL-ALPHA-PYRONE; 2-ACETYL-4,5-DIMETHYL-
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30 ACETYLPYRROLE; 2,4-DIMETHYL-5-ACETYL THIAZOLE; 3-ACETYL-2,5-DIMETHYLFURAN; 1,4-
DIMETHYL-4-ACETYL-1-CYCLOHEXENE; 4-ACETYL-6-T-BUTYL-1,1-DIMETHYLINDAN; 4-ACETYL-2-
METHYLPYRIMIDINE; ACETYL-2-PYRAZINE; ACETYL-2-FURAN; ACETYL-2-PYRROLE; ACETYL-2-
PYRIDINE; ACETYL-2-DIMETHYL-PYRAZINE; ACETYL-2-THIAZOLE; ACETYL-3 PYRIDIN; ACETYL-3-
DIMETHYL-2.5-THIOPHENE; ACETYL-2 METHYL-5 FURAN; ACETYL-2-THIAZOLINE-2; ACETYL-2

35 METHYL-3 PYRAZINE; PROPIONYL PYRAZINE; PROPIONYL-2-METHYL-3- FURANE; 2-
PROPIONYLTHIAZOLE; 2-PROPIONYLPYRROLE: 3-HYDROXY-4-PHENYL-2-BUTANONE; 3-HYDROXY-
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63 3. Method according to cl aim% wherein R2 is selected from
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glr E;P? or 6-menfPéred @rbhlg %g&l}g Edc()r} orisfhg U;btb)ﬁvo hQérodiBrs Fnhé%dﬂerﬁf s%@&é‘!ﬁfém 0,8,
2ol ot P BB o S e e PR S TR AT 6. Ot ot

6- mesfiee,ed carbon ring residue conprising up to two heteroatons

i ndep@ngl EE%iyor ﬁﬁe’nﬁﬁfbﬁ’ flteh ﬁn@n@5oor 6- %ﬁm%ﬁt@ ch}bon %trés@ﬁ&’ohbﬁsx bt ed

|3§ owroaﬁ'ln?dﬂ}‘{m en§ql 'ﬂ(yéﬂfﬁ el’d ?rom b % an@ ﬁ optionally gubsntutecF Wl&’l one o]; r%o?errr]eaduesa_l’

independently selected from O, OH alkoxy, alkyl, alkenyl;



a d to 06 alkyl or alkenyl subsfftuted with a 5- or 5-nenbered
carbon ring residue conprising up to two 35 heteroatons
i ndependently selected fromO, S and N, optionally subsituted

wi t ha BheRyfingtesidae F%ﬁe@fmxacw&@q@@ﬁ%wﬂyyubgt@ﬂeé@Jtﬂweqﬂ pyrieded fom,
al koxytayi, ailkidth, ethlnlcRy bad me%xy@xd@?cb B dplioRgly §L!B§|lu@bllﬁlth%‘?ésﬁﬁets@@oted

from oxa 0 uted Wi t
o A CheeThal Rl SaaLhy ﬁ@PWCOP%% ey
ox ac indloxypethicgsiopertynt, |hymina)}dln3eth$ayd:k$bntdne|temmwmwnclepentem alie sel ect ed

%&@&Pmeth@%@%ﬁ&e th%&&i) aaInEXIﬂftﬁ%Ycio e é%tamﬁ X e -cyclopentane, oxa-
hydr wlgmﬁteﬂq waqk@fmqﬁ@ éﬁéacyc FW‘P'@XWP Ppynt@ycﬁlkaﬂﬁ@mc@heentene

et hy Inlswﬂsf %wéwsén@&emymac @RehteRe, BBIA- @M@Jyaawmta hylisyedcRREMALRNE,

t hi ac nt an cl opent an
e e R i R Bt e o e P B B o LEAPBPBISint ene
3- ox adyotiopni- maplomhtky]@«amﬁiyl@@myﬁom&ne ethylhydroxymethyl-3-

alkyl. 1

1? F % acy%é%zc%ﬁ n%ﬁega o%ﬁfcl%\é c%lpa]pag g{iae‘lt:h?l% oxa-cyclopentan,
et hywm@}hyb&@séqy@qp@ﬁ@rﬁtfweoxamlant y/metlyl aﬂwlé@y@vc@p@m @HﬂécycIOpenten
hydr QR%Mﬁdyéfdﬁéme'ﬁ eﬂ)@ﬂﬁi@f Q{Hnerﬁéﬁvylcylopenten dimethylcyclopenten, ethylmethylcyclopenten,

Egg: MI&\FM g_nteg,_ty;y%léb@f %W&Ht@nylmethylcyclopenten pentylmethylcyclopenten,
hy dr pxigetntethlleySepexta yiglcaimenilienesycl@tbinl diyickroxy-ieitchyotenBin, nik@ylcarboxy-

oSN RSRLRDP BBRNFUARSP0R o JRONELOREILAn o
di mephylLyBpeeaciedliensexitaeny- C@Kﬂqngnanandjmwlmp@mcmbper@n Hpd weehy |
al ky s dryqxaeued f@ﬂ%@ﬁlﬂ@thyladrdﬁ %W%Qﬁe‘ﬁﬂ he)@il KBy ¥, apent en,
aIkyIalkenyIcyc O@enten VX ¥ S))]penten di meth Icyclopenten,
3 Py&?ﬁiﬁyﬁﬁfﬁ&i&%’;ﬂ”iﬁﬁﬁﬁm I A
uty rélcyc 37 propylcyclohexen, oxo-
Et %PFBW) he)(h I%%‘grlm(eg(ﬁl; xg %%Prgr%&ﬁ%!%g%l dxpﬁ%ﬂgplyl%gtfwlc%?o%&teﬁ alkylcyclohexen,

aI kymeﬁ@wclry@kqxeratrwhwoaqobexgpethwombhexmetmwmﬁy@dww ptopylcyclohexen,

al keFW Ve, QPERE, %@propV?yElmé!(eﬁ 5?3"0 %eﬁ)’l&éfdhé)@b/ ¢hopBERIcRRexen,
al k carboxg genteny -

al kylh'B%{?péS'@% g)gen @ y@y%%@((ﬁ)r? Qﬁthylcyc ohexan, trimethylcyclohexan, ethylcyclohexan,
nmet thmmh@mmﬁnkﬁJﬁWdyclﬁyﬂh QpPeMicarsycleidthn, isopropylcyclohexan,

T2 KRR lalt, TS BB HroaBheSbEERt 0 YL 1S L

hexykng whér‘m £, and mggemsrthwe a tmmbéfwc%alafam?a?@&m 15, and the R2-C-R3 has a
oxo-trimet hyl cycl ohexen,

oxo-rneth clo exe

0X0- @?HVT%@@%%%@Q%W? BBt hyl met hyl cycl ohexen,

oxo- propyl cycl ohexen, oxo-propyl net hyl cyci ohexen,

oxo- # dophaipgtosing loahene o claix blo 3 Terdingt i av pipll sekstter floanyielgwhieoresisting of
0xB- ENLRRG QY ey elobfxacroxg- t hi opropyl met hyl cyct ohexen,

al’kyl cycl ohexen, yl cycl ohexen, trinethyl cycl ohexen,

et hyl cycl ohexen, ethylnethylcyclohexen, propyl cycl ohexen,

pr opy.kmethiydcayiol ohexenof cikisiopib 6 pidrayriiicheke selected from the group consisting

' SOpr%Mer%t(%% cﬁ¥°d1 hexen cﬁi\{ ﬁP @%{eﬁ%ex Jh“rés‘%ﬂ RS TR

t hi opro ohéxen an, exan,
tri n@?nwﬁ@wcé Fﬁé‘i@h andeet QR B &y I @'Wé(%@'ﬁn'c asidl hiylﬂwbt hyl cycl ohexan,
prepyl cycl ohexan, propyl met hyl cycl ohexan, |sopropylcyclohexan,
25 i sopropyl net hyl cycl ohexan, thioprcpyl cycl ohexan,

t hi onpropnvl nmet hvl cvcel ohexan: and wherein R2 and R3 toaet her have



7. A nethod according to any on€>of claims Ito 3 wherein R3 is
sel ected fromthe group consisting of a Cl to 5 C8
straight-chain alkyl, a d to 08 branched al kyl conprjsi.ng up
2o Cvie Al Rroqiea sy RHSRES Hog HERIL B aE SRR one
or nop&yfahrdiper al kyl residues, a O to C8 straight-chain alkyl
conprising one or two substltuents sel ected fromO and SR4,
wherein R4 is an al kyl residue selected from nethy df 57{1 yl,
a 02 1.&mE8odstcodinaiheny orteal deimall e Miarein Re fgelestet inﬂr@h%@wbce&%@g? Fg a5

menbesed Ansaifaid, J@Wb%ﬂchéd A corBrRAPIpit kg fuds avherstoihdlkyl residue

het er oat ons, whére wth
one ofaysestal ong q(??reftf? @&Bgmi@le%%w%c%jfw%ﬁ g [cﬁ@ﬁ% 'o,%elﬁhﬁﬁ pr opyl
and | spguepyiected .0, AudiSR4, himckin®d is o aynRgidteselesisy Tpves g randatish 42 1

t ]9 87}6\"&%[%% =L al@ ary a%&ééﬂecte%%n%é» RFhndrédem atmmgerrsau@, @opsiybiong

t he
gr ouptwéﬁh%ﬁ“@iof”ﬁ@heﬁ“ﬂﬁ “”grf’é""cy H%/flm ﬂﬁ‘&%@'fh o °ﬁ“a°r%§‘ i sﬁptss S%Ctgc{f%@]
fram whe, gRoprppyicadissii.ng of a CL to 08 straight-chain alkyl, a
G to C8 branched alkyl 15 conprising one or two al kyl groups,
wherein the al kyl residue, mai{ contain onﬁ or r$re phurt @(g—:-ns‘stml kyl
resi dédgnethed agordngto e orstof ST -3 ERRTH 4P R EEERBTT YRGB AL t wo
subst gy QJQ'[@1,$)¢J, eﬂsta&obﬂi BIOITRD:s sclek TarfRfe grovh eungiting of, mitkyl @ﬁet@y’ p@u
resi déﬁ? =) thgﬁt egieﬁro c?n ﬁm%km té‘@éjstrﬁéhh?ﬁkm au@l ;P(% 4 & b@%ched oy

strai rin from @ H’iﬁ ‘“\iﬁ
andLs6 comgrisiye ere it v afiy Q@W?@ﬁ g ﬁ’s'?”é m?%ﬁ“‘?\’f Fet EPBAEHY SRAEY ei n
the ri;ggp @@éfra@ﬁ;crfalpl élkyi@ﬁlprﬁlhﬂlﬁﬁ dr twd L dlituwvitst silected om0, amiciRé whdrdinyR4 is

grou psn %@I (5‘?%&8? &%B%:g r?n} rgﬁ&l d etf}yfeé &% 8 s%g{ﬂﬂ%ém B, b QWQQM!GG from@

9. Af one fla

pr ecunsenbersand 6 iemtstd fing cwstsfnwpéo ‘EW N befesprlares, whetel thg ring ey %(‘P”he,&
flavor, Qtﬁlﬁgi%%'ohéd?ﬁ%or@élml_{rdu@sa@te@ﬁdmméwre&qu»fopy’l aN BopropylLecur sor s as
deflne I'n any one of ains 2 to 8 fornmed by reacting at | east
onezxd | avor conpound conprising one or nore carbonyl group with
at | east 1 QNSmectid RN sedd enelidiordReurbiatldshiat Rbiyyzech! derastdson.

11. A food product conprising at |east one flavor precursor as
defined in any one of clains Ito 8. foodencgrod?
conpr i 1§iAfgyormomositonpoapiising 4 NN ey9F BYPEGF geﬁ@g N QO ﬁa”i]s& %hy one
of cl %rrﬂ&l b} fte&n of \@EtaRalayboRBurt erplsnmgne atmoteeaistyl o wir abigastone

un ar re carbonyl group with at |east
one %WBE Ceéglma ac’h%atﬁ@%drg%?ogocat alyzed reaction. 13. A flavor
precursor corrpound as defined in any one of clains 2 to 10
wher ei i, ATsed pradact canpflsing atfiBst Ak flavek prucseras eefinsfl in pryoERRETENE 1ite 1 avor
precursor of claim13 by reacting at | east one flavor conpound

ool Gt S S & s P s S Phrbln 2 oleGRakns PBR omed y

30 reacting at least one flavor compound CO[ﬂpE‘lSlng one ar more carbonyl group with at least one monoglyceride

in an acid catalyzed reaction.

13. A flavor precursor compound as defined in any one of claims 2o 10 wherein m=1 and n=0.



66
15. A flavor precursor conpound as defined in any one of
clains 2 to 10 wherein m=0 and n=1. 16, A process of
produci mgh frobess of dreetioy thejiave gecnron clabf13 ylreadtimatldst by laeaetinng  at
| east oRRp i@ 0mos MHRNYDE WIS bnd Ay QRE in H acid B BeSRRRONY |
group with at | east one nonogl ycedde in an acid catal yzed

reaction, ) _
15. A flavor precursor compound as defined in any one of claims 2 to 10 wherein m=0 and n=1.

5
16. A process of producing the flavor precursor of claim 15 by reacting at least one flavor compound
comprising one or more carbonyl group with at least one monoglyceride in an acid catalyzed reaction.



