) 00X0- +0052 166166 SPECI FI CATI ON FLAVORI NG COVPCSI TI ONS AND P SS FOR

* PRODUCI NG THE CAL FIELD The present invention rel at e90ot@0q)
flavoring co ﬂaﬁ@@ rising a 5-al kenoic acid and/or a 6-al kenoi c
acid and a | owe and also relates to a process for producing the
conposi tion. BAC*&ﬁﬂﬁﬁND ART Up to now, 2-, 3-, 4- and o)-al kenoic acids
and | ower esters thereof have been knomn as flavoring materials. The

present i n the other hand, have been proposed that a 5-al kenoic
acid (see]tg M@wﬂm xam ned Patent Application Publication No. 58-96014)
and a tra c acid (see Japanese Exam ned Patent Application
Publ i cati on N&'66146*40877) are useful as flavoring nmaterials and that a

5-al kenoi ¢ acid butyl ester and/@?EéI@I@b%@@ﬂ'c acid butyl ester (see
Japanese Examined Patent Application Publication No. 6-14846) have a

m | k-like gfayeRing"oMPYSTrebRSNAND m@eEls@t ORI PRODOC IR PRE waMat udi es
for devel opi ng another flavoring materials for dairy products. As a

resul t, ipeyNnTcan e rEpave found that a mxture of a 5-al kenoic acid
and/ or 6-al kenoic acid and a |ower aliphatic aldehyde is a good flavoring

material, andrhe present invention relates to a flavoring
composition comprising a 5-alkenoic acid and/or a 6-alkenoic
acid and a lower aldehyde, and also relates to a process for
producing the composition.
BACKGROUND ART

Up to now, 2-, 3-, 4- and w-alkenoic acids and lower
esters thereof have been known as flavoring materials.

The present inventors, on the other hand, have been
proposed that a 5-alkenoic acid (see Japanese Unexamined
Patent Application Publication No. 58-96014) and a trans-6-
alkenoic acid (see Japanese Examined Patent Application
Publication No. 1-40877) are useful as flavoring materials
and that a 5-alkenoic acid butyl ester and/or a 6-alkenoic
acid butyl ester (see Japanese Examined Patent Application
Publication No. 6-14846) have a milk-like fla&or.

The inventors have made intensive and extensive studies
for developing another flavoring materials for dairy
products. As a result, the inventors have found that a
mixture of a 5-alkenoic acid and/or 6-alkenoic acid and a
lower aliphatic aldehyde is a good flavoring material, and

have accomplished the invention.



have acconplished the invention. 2 DI SCLOSURE OF THE | NVENTI ON Accordingly,
‘it is an object of the present invention to provide a flavoring
conposition having a mlk-1ike flavor which conprises 5-al kenoic acid
and/ or 6-al kenoic acid. It is an another object of the present invention to
provi de a process for producing the flavoring conposition having a
mlk-1ike flavor. The flavoring conposition according to the present

i nvention conprises a 5-al kenoic acid and/or a 6-al kenoic acid both
represented by general formula (1) ard2a-lower aliphatic al dehyde havi ng
not greater than 8 carbon atons: COOH (1) wherein n is an integer of from1
to 4, and the dashed line represents the presence of a carbon-carbon

double b ' ' Inﬁﬁgﬁf ing to the present invention, use of the
above- %%@gﬁ&%@ﬁ? ena ediito provide a flavoring conposition -
having a bett gkoBilifabhe htaYQr an! BoliBRLPEESERL PRUSANOANERG sGAIPOSI i On
may further conprise~a~S-lactone represented by general formula (2)

and/or a gy PG AR L RNGRAINISY Do dlod WAy (@B)millk- PHQY | feavor
flavoring conposition having a further better
which comprises 5-alkenoic acid and/or 6-alkenoic acid.

It is an another object of the present invention to
provide a process for producing the flavoring composition
having a milk-like flavor.

The flavoring composition according to the present
invention comprises a 5-alkenoic acid and/or a 6-alkenoic

acid both represented by general formula (1) and a lower

aliphatic aldehyde having not greater than 8 carbon atoms:

NS COOH ( 1)

wherein n is an integer of from 1 to 4, and the dashed line
represents the presence of a carbon-carbon double bond at
either side.

According to the present invention, use of the above-
mentioned components enables to provide a flavoring
composition having a better milk-like flavor.

In the present invention, the composition may further
comprise a d-lactone represented‘by general formula (2)
and/or a y-lactone represented by general formula (3) to
provide a flavoring composition having a further better

milk-like flavor:



mlk-like flavor: p O n wherein nis an integer of from1l to 4; and (2)
"(3) wherein nis an integer of from1l to 4. According to the present
invention, it is found that the 5-al kenoic acid and/or the 6-al kenoic acid
both represented by general forrmula (1) nmay be subjected to aging to
produce a |l ower aliphatic al dehyde having not greater than 8 carbon atons,
thereby providing a flavoring conposition having a richly mlk-1ike
flavor: COOH (1) wherein n is an integer of from1l1l to 4, and the dashed
line represents the presence of a carl®n- carbon double bond at either
side. In the aging process, it is also found that a S-lactone ' represented
by general forrmula (2) and/or a y-lactone represented by general formula
(3) may be added to the 5- al kenetfc™acid and/or the 6-al kenoic acid '
represented by general fornula|(l) tp generate a |lower aliphatic al dehyde
- 4 having not greater 8 rboplat oms, whereby a fjayoring
conposition having a ric nmTk-TOke fPavor can al so be

wherein n is an integer of from 1 to 4; and

_ ~o

n. O
wherein n is an integer of from 1 to 4.

According to the present invention, it is found that
the 5-alkenoic acid and/or the 6-alkenoic acid both
represented by general formula (1) may be subjected to aging
to produce a lower aliphatic aldehyde having not greater
than 8 carbon atoms, thereby p?oviding a flavoring

composition having a richly milk-1like flavor:

N COOH (1)

wherein n is an integer of from 1 to 4, and the dashed line
represents the presence of a carbon-carbon double bond at
either side.

In the aging process, it is also found that a 0-lactone
represented by general formula (2) and/or a y-lactone
represented by general formula (3) may be added to the 5-
alkenoic acid and/or the 6-alkenoic acid represented by

general formula (1) to generate a lower aliphatic aldehyde



provi ded: (1) wherein n is an integer of from1 to 4, and the dashed |ine
"represents the presence of a carbon-carbon double bond at either side; n O
O wherein nis an integer of from1l to 4; and (2) (3) wherein n is an
integer of from1l to 4. THE BEST MODES FOR CARRI NG QUT THE I NVENTION It has
been al ready known that a 5-al kenoic acid and/or a 6-al kenoic acid are
useful as flavoring materials having a mlk-like flavor. As a result of
the further extensive studies, the present inventors have found that
addition of a small anpbunt of a | ower 4al-i phatic al dehyde havi ng not
greater than 8 carbon atons to the 5-al kenoic acid and/or the 6-al kenoic
acid can inpart a mlder mlk- Iike flavor which is closer to the natural
mlk flayor 10 t he resul.t oSl |t has be

addi ti on BV 9 |5’r z?rﬁ?d:nt a)n ?cal%b L A0S e Ie&i Iac%ér}g”i% t he
composi t Icoorrln Coqsrﬁ. %rt ri'x ernrq)r O\é:%.élﬁ rﬂlllﬁc lllljcee f;‘.J].aa\4§3:;r Octaﬁ r.EEI.sc?Ocm)OS' tion.

The al kefOI® Heid Use he "pres Irnventron s conpound represented

by genereHrqu_rdga:a (1) above,

COOH (1)

wherein n is an integer of from 1 to 4, and the dashed line
represents the presence of a carbon-carbon double bond at

either side;

\ (2)
n o~ O

wherein n is an integer of from 1 to 4; and

=0

n O

wherein n is an integer of from 1 to 4.
THE BEST MODES FOR CARRING OUT THE INVENTION

It has been already known that é 5-alkenoic acid and/or
a 6-alkenoic acid are useful as flavoring materials having a
milk-like flavor. As a result of the further extensive
studies, the present inventors have found that addition of a
small amount of a lower aliphatic aldehyde having not
greater than 8 carbon atoms to the 5-alkenoic acid and/or

the 6-alkenoic acid can impart a milder milk-like flavor



specifically 5-noneonic acid, 6-noneonic acid, 5-decenoic acid, 6-decenoic
~aci d, . 5-undecenoi ¢ acid, 6-undecenoic acid, 5-dodecenoic acid and

6- dodecenoi ¢ acid. The 5-al kenoic acid or 6-al kenoic acid rmay be used
singly or in conbination. Preferably a m xture of both al kenoic acids is
used, because the flavor characteristics close to the natural mlk flavor
can be enhanced. The 5-al kenoic acid and the 6-al kenoic acid are
preferably mxed at a ratio ranging from7/3 to 3/7, nore preferably from
6/4 to 4/6. In the structure of the 5-a&@ kenoic acid or the 6- al kenoic
acid, the carbon-carbon double bond may be in cis- or trans configuration.
For each al kenoic acid, the trans isoner is preferably present at a

propor“g{}[ioom o.‘f.lhr@ézerto tha ard P f ¥ & B A Ve dnes Bl @t £gn 80%

The prop I On 0 e trans 1somer may be 100% The nore trans isoner in

the Coff.p%%ﬁﬂ(?%f}utit e Moye IR ancsd didk-dddifa dlav Uadpridie gehd eved. The
use In t

al kenoi ¢ aci e I nvention can be prepared 6 according to the

conventi ?ﬁfﬁt#%%?ntg?r KA -Qadtthe Wid)E descibbednentBukhe Soc. Chim

France, utilizes the Ramberg-Backlund reaction, in which

a cycl ORYMEHIONG orPlcah BIFHUEX Alifibvd StHES @i 196- Biled Fflaver dmtghnéal to
produce a 5-al kenoic acid or a 6-alkenoic acid, respectively.

composition.

The alkenoic acid used in the present invention is a
compound represented by general formula (1) above,
specifically 5-noneon1¢ acid, 6-noneonic acid, 5-decenoic
acid, 6-decenoic acid, 5-undecenoic acid, 6-undecenoic acid,
5-dodecenoic acid and 6-dodecenoic acid. The 5-alkenoic
acid or 6-alkenoic acid may be used singly or in combination.
Preferably a mixture of both alkénoic aclids is used, because
the flavor characteristics close to the natural milk flavor
can be enhanced. The 5-alkenoic acid and the 6-alkenoic
acid are preferably mixed at a ratio ranging from 7/3 to 3/7,
more preferably from 6/4 to 4/6.

In the structure of the 5-alkenoic acid or the 6-
alkenoic acid, the carbon-carbon double bond may be in cis-
or trans configuration. For each alkenoic acid, the trans
isomer is preferably present at a proportion of not smaller
than 55%, more preferably not smaller than 80%. The
proportion of the trans isomer may be 100%. The more trans
isomer in the composition, the more enhanced milk-like
flavor can be achieved.

The alkenoic acid used in the invention can be prepared



In the nmethod described in the Journal of Pharmacy, 75, 606, 1955, nethyl
" 6- bronodecanoate is dehydrobrom nated to produce a m xture of nethyl
5-decenoate and nethyl 6- decenoate, the mxture is then hydrolyzed to
give a 1/1 mxture of 5-decenoic acid and 6-decenoic acid. The | ower

al i phatic al dehyde used in the present invention preferably has not
greater than 8 carbon atons. Specific exanples include acetal dehyde,
propi onal dehyde , butyl al dehyde, pentyl al dehyde , hexyl al dehyde,
hept yl al dehyd and octyl al dehyde. Cendercially avail able | ower aliphatic
al dehydes may al so be used in the present invention. The |ower aliphatic
al dehyde nay be used singly or in conblnatlon at any ratio. Use of even a

very snmall.-apadhly tef thiae dopen tabnahaiet haladehy dwrc @xample dechee suf fi ci ent
effect. %he | ower” al i phatic al dehyde is used in an anobunt of not nore than

1% by wWeighthoaruekerabe Wt Bulit.hGocanghinf.r Gmahck ,t A 96.40X%)hy 7as ght ,
based on the total weight of the 5- and/or 6-alkenoic acid and the 8-

and/ or yyt3qtiees thel Ramberg+backiland weackdoati dm emiskcla a very smal |
amount of the lower aliphatic aldehyde to the conposition can provide a
m | k- | i keyidlapentanohe ormid dyclahéxqnione dlsossed as ife stREARNI i | k
flavor. If the content of the lower aliphatic aldehyde in the conposition
exceeds imatealialetomnpriodured a Srgd keniod.cf lampick o3t & He addiegpedlia iasiidends to
be degraded organol eptically.
respectively.
In the method described in the Journal of Pharmacy, 75,
606, 1955, methyl 6-bromodecanocate is dehydrobrominated to
produce a mixture of methyl 5-decenoate and methyl 6-
decenoate, the mixture is then hydrolyzed to give a 1/1
mixture of 5-decenoic acid and 6-decenoic acid.
The lower aliphatic aldehyde used in the present
invention preferably has not greater than 8 carbon atoms.
Specific examples 1nc1ude acetaldehyde, propionaldehyde,
butylaldehyde, pentylaldehyde, hexylaldehyde, heptylaldehyde
'~ and octylaldehyde. Commercially available lower aliphatic
aldehydes may also be used in the present invention. The
lower aliphatic aldehyde may be used singly or in
combination at any ratio. Use of even a very small amount
of the lower aliphatic aldehyde can provide a sufficient
effect. The lower aliphatic aldehyde is used in an amount
of not more than 1% by weight, preferably within the range
from 0.1 to 0.01% by weight, based on the total weight of

the 5- and/or 6-alkenoic acid and the 6- and/or y-lactone.

It is found that incorporation of such a very small amount



The b-lactone and y-lactone used in the present invention are comon
*formul ation additives represented by the above-indicated general formnula
(2) and (3), respectively, and comrercially avail abl e products nay be
used. The 8-l actone and y-lactone may be m xed singly with the 5- and/or
6- al kenoi ¢ acid. However, use of both the |actones in conbination is
preferred, because the properties of both |lactones are provided and flavor
characteristics close to those of the natural mlk flavor can be enhanced.
Speci fic exanples of the b- and y-lactohes include S- and y-nonal actone, b-
and y-decal actones, 6- and/or y wundecal actone and b- and/or

y- dodecal actone. The ratio between the 5- and/or 6-al kenoic acid and the

S- and/ orofy - trhen al ewpe 10 neel phd tai eadldehydee o ndos | ¢ompos St iqm edai ably from
98/2 to 10/90 by weight, nore preferably from90/10 to 30/70 by weight. In
t he presemtovidesrd invil k ekike i Oawvdr stheer yi s mel ldexanandtquite hel dseeto

al i phatic al dehyde having not greater than 8 carbon atons to the 5- and/or
6- al kenoithegiatural ellk &flawdn evedf heamomfentheof cthewioweneans: (a) the
| ower aliphatic al dehyde which is provided separately is added to the 5-
and/ or 6-akiRhatkiic ehydmdin (the gpmpns iprs-exeeeds ctheiabeveaged to
produce such a |l ower aliphatic_ aldehyde in the reaction systemwhich is

mentioned range, the flavor 'of the composition ténds to be
degraded organoleptically.

The §-lactone and y-lactone used in the present
invention are common formulation additives represented by
the above-indicated general formula (2) and (3),
respectively, and commercially available products may be
used. The d-lactone and y-lactone may be mixed singly with
the 5- and/or 6-alkenoic acid. However, use of both the
lactones in combination is preferred, because the properties
of both lactones are provided and flavor characteristics
close to those of the natural milk flavor can be enhanced.

Specific examples of the 8- and y-lactones include §-
and y-nonalactone, d- and y-decalactones, 6- and/or y- .
undecalactone and §- and/or y-dodecalactone.

The ratio between the 5- and/or 6-alkenoic acid and the
0- and/or y-nonalactone contained in the composition is
preferably from 98/2 to 10/90 by weight, more preferably
from 90/10 to 30/70 by weight.

In the present invention, addition of a very small
amount of the lower aliphatic aldehyde having not greater

than 8 carbon atoms to the 5- and/or 6-alkenoic acid may be



then utilized In the reaction. In the means (b), the 8- and/or y-Ilactone
may be co- present during the aging process for the 5- and/or 6- alkenoic
acid.- In this manner, in the present invention, the |ower aliphatic

al dehyde nay be provided to the reaction system by the aging of the 5-
and/ or 6-al kenoic acid. In the present invention, the aging of the 5-

and/ or 6- al kenoic acid may be achieved by storing the reaction system for
a long period of time at roomtenperature or under heated conditions.
Preferably, however, the aging is achigeved by heating the reaction system
for a predetermned period of tinme while stirring. The aging tenperature
Is preferably within the range from 20 to 800C, nore preferably from 40

to 600C. ThA AYd By idfy B th ESIaRaAdidIGnetthg he amount of the 5- and/or
6- al kenoi ¢ acid, the apparatus used for the aging, the effectiveness of

the stirring, (hhetag Nowke BeH phutecaad deh§denwhhichi 3sppebetided t hat the
agi ng be generally perforned tor several hours to several tens hours,

while chegldigdiie duddda tastthedfs 1 nd pactd -alkumductacid® and
organol eptically so as to avoid the excess proceeding of the aging. The
agi ng product (bhusher sduagd BRwulkenstikj ectidd itso agledr tthepraducg Buehess in
t he conventional manner at roomtenperature, thereby giving a flavoring
mat eri al ahawwer mliphatic aldehyde in the reaction system which is

then utilized in the reaction.

In the means (b), the d- and/or y-lactone may be co-
present during the aging process for the 5- and/or 6-
alkenoic acid. In this manner, in the present invention,
the lower aliphatic aldehyde may be provided to the reaction
system by the aging of the 5- and/or.6—alkenoic acid.

In the present invention, the aging of the 5- and/or 6-
alkenoic acid may be achieved by storing the reaction system
for a long period of time at room temperature or under
heated conditions. Preferably, however, the aging is
achieved by heating the reaction system for a p:edetermined
period of time while stirring. The aging temperature is

preferably within the range from 20 to 80°C, more preferably

from 40 to 60°C.

The aging time may vary depending on the amount of the
5- and/or 6-alkenoic acid, the apparatus used for the aging,
the effectiveness of the stirring, the aging temperature and
so on. It is preferred that the aging be generally
performed for several hours to several tens hours, while

checking the odor or taste of the reaction product



nore enhanced ml k-like flavor. If the aging proceeds too excessively, the
*content of the |ower al dehyde is increased and the odor of the al dehyde
is al'so i ncreased undesirably, causing degradation of mlk- like flavor.
The flavoring conposition of the present invention conprising a mxture of
the 5- and/or 6-al kenoic acid and the |ower aliphatic aldehyde, which
optionally may contain the S and/or y-lactone, is generally added to a
product to be flavored in an anobunt of 0.1 to 50% by wei ght based on the
wei ght of the product, depending on t-heé intended use. The flavoring _
conposition can be used as a flavoring material in the fields where such
type of a flavoring material is commonly used. For exanple, the flavoring
conposi t iexgarokept bdAaFlyss@ 44 avoravgidetles | ekcéos plocyedimglust Sthe
particularly as a base mlk flavoring and a base creamflavoring in which
a m | k- ideidd avdfhe saghsg pradyctasthue| praduced Imaprbegsubjected tor
cooki es, -candi es, biscuits and so on which are produced through a heating
process. fRNRIESRGing pAdeess egerthe menvenhional ennescat bedomn great
detail in the follow ng exanples. However, these exanples are not
i nt ended temperaturee thexehy WivinefardlreorEngpnatayiat deaving oa
produci ng 5-noneonic acid

more enhanced milk-like flavor.

If the aging proceeds too excessively, the content of

the lower aldehyde is increased and the odor of the aldehyde

is also increased undesirably, causing degradation of milk-

like flavor.

The flavoring composition of the present invention
comprising a mixture of the 5- and/or 6-alkenoic acid and
the lower aliphatic aldehyde, which optionally may contain

the 8- and/or y-lactone, is generally added to a product to
be flavored in an amount of 0.1 to 50% by weight based on
the weight of the product, depending on the intended use.
The flavoring composition can be used as a flavoring
material in the fields where such type of a flavoring
material is commonly used. For example, the flavoring
composition is suitable as a flavoring material for dairy
products, particularly as a base milk flavoring and a base
créam flavoring in which a milk-like flavor is essential, as
well as a flavoring material for cookies, candies, biscuits

and so on which are produced through a heating process.

EXAMPLES



a) Synthesis of 2-butylthiocyclopentanone Absolute ethanol (600 m) was
added with netal sodium (13.8 g) and butyl nercaptan (64.8 g). A solution
of 2-* chlorocycl opentane (71.1 g) in absolute ethanol (600 m) was added
to the m xture and then was allowed to stand overnight at a | ow
tenperature. The ethanol was renoved fromthe mxture, and the residue was
dissolved in ether. The resulting solution was neutralized wth agueous
acetic acid solution, the solvent was evaporated, and the resultant was
then subjected to distillation, therebyogtving 2- buthylthiocycl opentanone
(90 g). b) Synthesis of 2-butylsulfonylcycl opentanone

2- But hyl t hi ocycl opentanone (88 g) was. reacted with a 30% excess sol ution

of nono- per phirhal peedeht iAvehBebnawiQT beAlescribedr eacyreatwds tadipl et ed,
t he excess nono- perphthalic acid was treated with sodiumsulfite, and the

resul t ant pSAlhd iFY1 1RE nbA H3@6hp 1263 PO Hulwer €10, ridianee examplsd \eard ,naind t hen
distilled, thereby giving 2- butyl sul fonyl cycl opentanone (78 g). c¢)

Synt hesi 9 nfefitda rr@-imilu ttiles dinfvemtliment anoi ¢ aci d

2- Butyl sul fonyl cycl opent anone (10.2 g) was added - 11 dropwise with a
sol uti on (Wefexadinta [Bxdnipde (10. Process) fior prmdrriadts -80edNian adied
generation of hydrogen was ended, bromne (8.8 g) was added dropwi se to
t he reacta)orsysdihgtsien of 2-butylthiocyclopentanone

Absolute ethanol (600 ml) was added with metal sodium
(13.8 g) and butylmercaptan (64.8 g). A solution of 2-
chlorocyclopentane (71.1 g) in absolute ethanol (600 ml) wasl
added to the mixture and then was allowed to stand overnight
at a low temperature. The ethanol was removed from the
mixture, and the residue was dissolved in ether. The
resulting solution was neutralized with aqueous acetic acid
solution, the solvent ﬁas evaporated, and the resultant was
then subjected to distillation, thereby giving 2-
buthylthiocyclopentanone (90 g).

b) Synthesis of 2-butylsulfonylcyclopentanone

2-Buthylthiocyclopentanone (88 g) was reacted with a
30% excess solution of mono-perphthalic acid in ether at 0°C.
After the reaction was completed, the excess mono-
perphthalic acid was treated with sodium suifite, and the
resultant solution was washed, evaporated to remove the
solvent, and then distilled, thereby giving 2-
butylsulfonylcyclopentanone (78 g).

c) Synthesis of 5-buromo-5-butylsulfonylpentanoic acid

2-Butylsulfonylcyclopentanone (10.2 g) was added



at 0C, and then stirred at OC for 30 mnutes. The reaction solution was
“treated with 2N potassi um hydroxide (120 m) at OC for 30 m nutes. The
aqueous phase was neutralized with 12% HCl, extracted with ether, washed,
and then evaporated to renove the solvent. The residue was recrystallized
with ethyl acetate and cycl ohexane, thereby giving 5-bronp-5-

but yl sul f onyl pentanoic acid (8.6 g). d) Synthesis of 5-noneonic acid

5- Bronp- 5- but yl sul fonyl pentanoic acid (6 g) was added w th 2N potassi um
hydr oxi de (60 m ), and the m xture wasii1allowed to react at 100C for 2
hours. The reaction solution was cooled to OC, neutralized with 12% HC
extracted with ether, washed, ant then evaporated to renove the solvent.

The resi @f%ggﬁ%edlﬁtﬁﬂ |aﬁ(§oltdt€1rcﬁb>bfgléemn5-h6yu¥mi @ a8 5 nd P)in

(Ref erence nple 2) Process for producing 6-decenoic acid Substantially
the Sal® i eﬂi Fo°ch R%@he'eﬁ% gEhaﬁalt&oia &S hparbgeRt dase el ,f or
orocyc

using 2 ohexanone i n placCe of 2-chl orocycl opentanone, thereby
giving 6ienfine qad §) R eaanee dropwlse Yo R assaditiionrauilict igh

5-decenoic acid and 6-decenoic acid - 12 e) Synthesis of ethyl

6- oxodecyrogyre , AafiiXtHes stizebldvated°ei P6rcoPPRingtésl YSThé 1ieaction
sélution was treated with 2N potassium hydroxide (120 ml) at
0°C for 30 minutes. The aqueous phase was neutralized with
12% HCl, extracted with ether, washed, and then evaporated
to remove the solvent. The residue was recrystallized with
efhyl acetate and cyclohexane, thereby giving 5-bromo-5-
butylsulfonylpentanoic acid.(8.6 g).
d) Synthesis of 5-noneonic acid

5-Bromo-5-butylsulfonylpentanoic acid (6 g) was added
with 2N potassium hydroxide (60 ml), and the mixture was
allowed to react at 100°C for 2 hours. The reaction
solution was cooled to 0°C, neutralized with 12% HC1,
extracted with ether, washed, ant then evaporated to remove
the solvent. The residue was distilled, thereby giving 5-
noneonic acid (2 g).
(Reference Example 2) Process for producing 6-decenoic acid
Substantially the same procedure as in Reference

Example 1 was performed, except for using 2-
chlorocyclohexanone in place of 2-chlorocyclopentanone,
thereby giving 6-decenoic acid. |

(Reference Example 3) Process for producing 5-decenoic acid

and 6-decenoic acid



butyl acetate (4 g), toluene (5 g), butyl iodide (15 g) and iodine (3 ny)
*was heated at 110-120C for 2 hours. The mxture was then added dropw se

wi th ‘adi pic acid nonoethyl ester chloride(15.7 g) at 0C, and then was
allowed to react. After the reaction was conpleted, ice-cooled water was
added to the reaction solution, and then deconposed with dilute sulfuric
acid. The oily layer was extracted with ether, washed wth aqueous sodi um
hydr ogencar bonat e, washed with water, and then dried. The residue was
evaporated to renove the solvent, andlZhen distilled, thereby giving ethyl
6- oxodecanoate (8.1 g). f) Synthesis of 6-oxodecanoic acid Ethyl

6- oxodecanoate (4 g) was saponified in a conventional nanner, and the
resul t ante )s Hysithresd svasf ety ly S-adxadearhnadtte et hanol and petrol eum et her,

t hereby giving 6-oxodecanoic acid (2.7 g). g) Synthesis of

6- hydr oxydecadoimd x4uireé efdacgdnateds zing-ropperacesadysti (1d .$ Aure of 6-
oxodecanoi ¢ acid (1.86 g), platinumoxide (0.5 g) and | aci al acetic acid
(30 M) dmyRBRdehate (Phakedinluane (oldk.i dtis ifqdit%r ddi g) arfle

gl acial acetic acid, and the residue was recrystallized with ethanol and
wat er, tHeddme (@ wiglg véshhwathediadarddit-129°¢ £er72ghoursi3 The Synt hesis

of nethyl 6-bronodecanoate . . . .
mixture was then added dropwise with adipic acid monoethyl

ester chloride(15.7 g) at 0°C, and then was alldwed to react.
After the reaction was completed, ice-cooled water was added
to the reaction solution, and then decomposed with dilute
sulfuric acid. The oily ‘layer was extracted with ether,
washed with aqueous sodium hydrogencarbonate, washed with
water, and then dried. The residue was evaporated to remove
the solvent, and then distilled, thereby giving ethyl 6-
oxodecanoate (8.1 g).
f) Synthesis of 6-oxodecanoic acid

Ethyl 6-oxodecanoate (4 g) was saponified in a
conventional manner, and the resultant substance was
recrystallized with ethanol and petroleum ether, thereby
giving 6-oxodecanoic acid (2.7 g).
g) Synthesis of 6-hydroxydecanoic acid

Hydrogen (198.2 ml) was absorbed in a mixture of 6-
oxodecanoic acid (1.86 g), platinum oxide (0.5 g) and
glacial acetic acid (30 ml) over 35 hours. The resultant
solution was filtered to remove glacial acetic acid, and the
residue was recrystallized with ethanol and water, thereby

giving 6-hydroxydecanoic acid (1.7 g).



Met hyl 6- hydr oxydecanoate (2.3 g), which was. produced by converting
- 6- hydroxydecanoic acid into a nethyl ester formin a conventional manner,
and aqueous hydrogen bromde (28 ml) were stirred in a closed tube at
105-110C for 6 hours. The resultant solution was extracted with ether and
transferred in agueous sodi um hydrogencarbonate. The m xture was reacted
w th di azonet hane, washed, dried, evaporated to renove the solvent, and
then distilled, thereby giving nmethyl 6-bronodecanocate (0.95 g). i)
Synt hesi s of 5-decenoic acid and 6-dectforc acid Methyl 6-bronodecanoate
(1.2 g) and quinoline (1.2 g0 were mxed together, and then allowed to
react at 240C for 5 mnutes. After the reaction was conpleted, the
react i on hd@wtthesim e tdotled hndnatdmanoatshed with dilute sul furic
acid, washed with water, dried, evaporated to renove the solvent, and then
distilled, th¥e¢hylgibrhydraxydiecanoatef (2st3hgl) .5 widchn wase pacduasdy |
6-decenoate (310 ng). The m xture was hydrolyzed in a coventional manner,
t her eby diwicepvent g ree- hydmargeasng.alasitbiimteial rgihwl ekfednoic acid
(1/1). (Exanple 1) The following materials (A) and (B) were prepared
separ at elform An A onvaentigmal Maaneg c ad AQUeAS/hydregepfnomigmd
6- decenoic acid (trans/cis = 85/15) (1/1, by - 14

(28 ml) were stirred in a closed tube at 105-110°C for 6

hours. The resultant solution was extracted with ether and

transferred in aqueous sodium hydrogencarbonate. The

mixture was reacted with diazomethane, washed, dried,

evaporated to remove the solvent, and then distilled,

thereby giving methyl 6-bromodecanoate (0.95 g).

i) Synthesis of 5-decenoic acid and 6-decenoic acid

Methyl 6-bromodecancate (1.2 g) and quinoline (1.2 g)

were mixed together, and then allowed to react at 240°C for
5 minutes. After the reaction was completed, the reaction
solution was extracted with ether, washed with dilute
sulfuric acid, washed with water, dried, evaporated to
remove the solvent, and then distilled, thereby giving a
mixture of methyl 5-decenocate and methyl 6-decenoate (310
mg). The mixture was hydrolyzed in a coventional manner,
thereby giving a mixture (270 mg) of 5-decenoic acid and 6-
decenoic acid (1/1).
(Example 1)

The following materials (A) and (B) were prepared
separately: (A) a mixture of 5-decenoic acid (trans/cis =

85/15) and 6-decenoic acid (trans/cis = 85/15) (1/1, by



wei gh); and (B) a product produced by aging the mixture (A) at 50C for 24
“hours, in which the production of 0.03 part by weight of propional dehyde,
butyl-al dehyde, pentyl al dehyde and hexyl al dehyde (1/4/4/1, by weight) was
confirnmed. Each of these materials (each 10 parts by wei ght) was added to
a base mlk flavoring (990 parts by weight) which has the foll ow ng
formulation, to give two kinds of conpositions. Each of the conpositions
was organol eptically evaluated by 10 panel nenbers. Al of the panel
menbers were evaluated that the conpob4tton containing the material (B)
had a flavor closer to the natural mlk flavor and was therefore better
conpared with the conposition containing the material (A). <Fornulation of
base m | lgefilgavgr iamd ((B) weipphidue tDipretduded WY iadeihdl theaowitstere) Gul vl
butyrate2.5 Acetoinl5.0 Butyric acid0.4 Caprylic acid20.0 Maltol 5.0
y- Cct al acitom®?0. 8ob- PechbaekoneéhSwhiBShDatiec praducnéd. 0£E0yO08r pla2@0. 0

by weight of propionaldehyde, butylaldehyde, pentylaldehyde

and hexylaldehyde (1/4/4/1, by weight) was confirmed. Each

of these materials (each 10 parts by weight) was added to a

base milk flavoring (990 parts by weight) which has the

following formulation, to give two kinds of compositionmns.

Each of the compositions was organoleptically evaluated

by 10 panel members. All of the panel members were

evaluated that the composition containing the material (B)

had a flavor closer to the natural milk flavor and was

therefore better compared with the composition containing

the material (A).

<Formulation of base milk flavoring (by weight)>

Dimethyl sulfide 0.1

Diacetyl 2.0
Butyl butyrate 2.5
Acetoin 15.0
Butyric acid 0.4
Caprylic acid 20.0
Maltol 5.0
y-Octalactone 10.0
d-Decalactone 15.0
d-Dodecalactone 20.0

Glycerol 200.0



- 15 Ethyl alcohol 700.0 990.0 (Exanple 2) The followng mxtures (A), (B)
“and (C) were prepared separately: (A a mxture of 5-decenoic acid and
6-decenoic acid (1/1, by weight; trans/cis = 9/1); (B) a m xture of 5-
decenoic acid and 6-decenoic acid (1/1, by weight; trans/cis = 9/1) and
S-decal actone at a mxing ratio of 85/15; and (C) the same m xture as the
m xture (B) further containing 0.03% by weight of a m xture of

but yl al dehyde and pentyl al dehyde (1/1, by weight). Each of the m xtures
was organol eptically evaluated by 10 banel nenbers. Al of the panel
menbers were evaluated that the m xture (B) had a flavor closer to the
natural mlk flavor and was therefore better than the mxture (A and the

m xture (C) had a flavd@thgfbssdcdhod he nata.dl mil k flavor and was
therefore better than the mxture (B). (Exanple 3) Substantially the sane

procedure was performed, except that an &$8d Qroduct, which was produced
by heating the mxture (B) at 50C for 24 hours while stirring, was used in
pl ace of (Epampilet Zle (C). Each of the mixtures was organol eptically

eval uated by 10 panel nenbers. The sanme result as in Exanple 2 was
obt ai ned. The following mixtures (A), (B) and (C) were prepared

separately: (A) a mixture of 5-decenoic acid and 6-decenoic
acid (1/1, by'weight; trans/cis = 9/1); (B) a mixture of 5-
decenoic acid and 6-decenoic acid (1/1, by weight; trans/cis
= 9/1) and d-decalactone at a mixing ratio of 85/15; and (C)
the same mixture as the mixture (B) further containing 0.03%
by weight of a mixture of butylaldehyde and pentylaldehyde
(1/1, by weight). Each of the mixtures was organoleptically
evaluated by 10 panel members. All of the panel members
were evaluated that the mixture (B) had a flévor closer to
the natural milk flavor and was therefore befter than the
mixture (A) and the mixture (C) had a flavor closer tq the
natural milk flavor and was therefore better than the
mixture (B).

(Example 3)

Substantially the same procedure was performed, except
that an aged product, which was produced by heating the
mixture (B) at 50°C for 24 hours while stirring, was used in
place of the mixture (C). Each of the mixtures was
organoleptically evaluated by 10 panel members. The same
result as in Example 2 was obtained.

(Example 4)



(Example 4) - 16 The following material (A) and m xtures (B) and (C) were
* prepared separately: (A) 6-dodecenoic acid (trans/cis = 8/2); (B) a

m xture of 6-dodecenoic acid (trans/cis = 8/2) and S-dodecal actone and
y-dodecal actone (9/1, by weight) at a mxing ratio of 8/2; and (C) the
same m xture as the mxture (B) further containing 0.05% by wei ght of a

m xture of propional dehyde, butyl al dehyde, pentyl al dehyde and
hexyl al dehyde (1/4/4/1, by weight). Each of the material and m xtures was
organol eptically evaluated by 10 panelé menbers. Al of the panel nenbers
were evaluated that the m xture (B) had a sweeter flavor closer to the
natural mlk flavor and was therefore better than the material (A) and the
m xture (C) hRteafehdewing mabeviat| 63drand mixtuxnear 4B)nmank fCavor and was
therefore better than the mxture (B). (Exanple 5) The follow ng m xtures
(A), (B)weme PCepased seppandelyseddyatbeidpdecanod criagigk d @AM /ffecni ¢
acid and 6-noneonic acid (1/1, by weight; trans/cis = 9/1); (B) a mxture
of 5- noBd@niic (B @ aixtereordosi-dodecencic: acif (dirgms/ alsams/&i% = 9/1)
and S-decal actone and S-dodecal actone (2/8, by weight) at a mxing ratio of
1/ 1; andan@) dtHedegadantenar anday-dodepplkacteng B§9»? Lr therwedahh) nfkga0. 04%

by wei ght of a . .
mixing ratio of 8/2; and (C) the same mixture as the mixture

(B) further containing 0.05% by weight of a mixture of
propionaldehyde, butylaldehyde, pentylaldehyde and
hexylaldehyde (1/4/4/1, by weight).

Each of the material and mixtures was organoleptically
evaluated by 10 panel members. All of the panel members
were evaluated that the mixture (B) had a sweeter flavor
closer to the natural milk flavor and was therefore better
than the material (A) and the mixture (C) had a sweeter
flavor closer to the natural milk flavor and was therefore
better than the mixture (B).

(Example 5)

The following mixtures (A), (B) and (C) were prepared
separately: (A) a mixture of 5-noneonic acid and 6-noneonic
acid (1/1, by weight: trans/cis = 9/1); (B) a mixture of 5-
noneonic acid and 6-noneonic acid (1/1, by weight; trans/cis
= 9/1) and §-decalactone and O6-dodecalactone (2/8, by
weight) at a mixing ratio of 1/1; and (C) the same mixture
as the mixture (B) further containing 0.04% by weight of a
mixture of butylaldehyde and pentylaldehyde (1/1, by weight).

Each of the mixtures was organoleptically evaluated by



m xture of butyl al dehyde and pentyl al dehyde (1/1, by weight). Each of the
m xtures was organol eptically evaluated by - 17 10 panel nenbers. Al of
t he panel nenbers were evaluated. that the mxture (B) had a nore creany
flavor and was therefore better than the mxture (A) and the m xture (O
had a nore creany flavor and was therefore better than the mxture (B)
(Exanple 6) A mxture of 5-decenoic acid (trans/cis = 85/15) and 6-
decenoic acid (trans/cis = 85/15) (1/1, by weight) was prepared. Before
and after heating (aging) at 50C for-287 hours, the m xture was

organol eptically evaluated by 10 panel nmenbers. Al of the panel nenbers
were evaluated that the heated m xture had a flavor closer to the natura

mlk flawpael wWasibdier.ef (g et tigie tgwmrel henbdientwedrer etalwated he
heated (aged) m xture was anal yzed and reveal ed that 0.04% by wei ght of

pr opi onaltialty dthe mitythededdiB)ddad pemoreal crdane fedrdiexandlwehyde were
produced (1/4/4/1, by weight). (Exanple 7) Using the sanme m xture as in
Exanpl e Ghearefimtee dtegdtt ers diiyane thred muirk thes & X &getl ) theamplxetwire ol hvas
produced by heating the m xture at 50C for 24 hours were provided. Each of
t he sanphesl (aeasirel Cneamys fhavest @nd was therefare petter than the

mixture (B).

(Example 6)

A mixture of 5-decenoic acid (trans/cis = 85/15) and 6-
decenoic acid (trans/cis = 85/15) (1/1, by weight) was
prepared. Before and after héating (aging) at 50°C for 24
hours, the mixture was organoleptically evaluated by 10
panel members. All of the panel members were evaluated that
the heated mixture had a flavor closer to the natural milk
flavor and was therefore better than the unheated mixture.
The heated (aged) mixture was analyzed and revealed that
0.04% by weight of propionaldehyde, butylaldehyde,
pentylaldehyde and hexylaldehyde were produced (1/4/4/1, by
weight).

(Example 7)

Using the same mixture as in Example 6, an unheated
sample and an heated (aged) sample which was produced by
heating the mixture at 50°C for 24 hours were provided.

Each of the samples (each 10 parts by weight) was added to a
base butter flavoring (990 parts by weight) which has the
following formulation, thereby giving two kinds of

compositions.



base butter flavoring (990 parts by weight) which has the follow ng
*fornmul ation, thereby giving two kinds of conpositions. - 18 Each of the
conpositions was organol eptically evaluated by 10 panel nenbers. Al of
t he panel nenbers were evaluated that the butter-characteristic flavor of
the conposition containing the heated (aged) m xture was enhanced and
therefore closer to the natural butter flavor than that of the conposition
contai ning the unheated (unaged) sanple. <Formnulation of base butter
flavoring (by weight)> Ethyl acetate2 Wetoinl5 D acetyl 7 2-Heptanone4
2- NonanonelO 2- Undecanone4 Butyric aci d40 2-Tri decanone6 Caproic aci dl18
S-Cctal actone3 Caprylic aci d25 S-Decal act onel0 S-Undecal act one5

Each of the compositions was organoleptically evaluated

by 10 panel members. All of the panel members were
evaluated that the butter-characteristic flavor of the
composition containing the heated (aged) mixture was
enhanced and therefore closer to the natural butter flavor
than that of the composition containing the unheated
(unaged) sample.

{Formulation of base butter flavoring (by weight))>

Ethyl acetate 2
Acetoin 15
Diacetyl 7
2-Heptanone 4
2-Nonanone 10
2-Undecanone 4
Butyric acid 40
2-Tridecanone 6
Caproic acid 18
d-Octalactone 3
Caprylic acid 25
d-Decalactone 10
d-Undecalactone 5
Capric acid 6
0-Dodecalactone 35

— Purified vegitable oil 800
990



Capric acidé S-Dodecal actone35 Purified vegitable oil 800 990 - 19

" I.NDUSTRI AL APPLI CABI LI TY According to the present invention, a flavoring
conposition having a mlder mlk-like flavor close to the natural mlKk
flavor can be produced by blending a 5-al kenoic acid or a 6-al kenoic acid
with a small anount of a |lower aliphatic aldehyde. Further addition of a
| actone to the flavoring conposition can enhance the mlk-1ike flavor of
the conposition. The addition of such a snmall anount of the | ower

al i phatic al dehyde may be achi eved by &3ing of the conposition. The
flavoring conposition according to the present invention is suitable as a
flavorin% material for dairy products, particularly as a base mlk

f1 avori ngd NOSTR Idds APPLICAB I IR%ri ng in which a milk-1ike flavor is
essential, as_ well as a flavoring material for cookies, candies, biscuits

and so on whl6ﬁ°&F§1B90§80§HetﬁFGﬁgﬁtaiﬁ€&P¢ﬁanrécéé@vorln@ CLAME 1. A
flavoring conposition conpr|5|n%_a 5-al kenoic acid and/or a 6-al kenoic

aci d_bot FATRGSde: e Mayjing degi Miilk-1like flavor close to the

natural milk flavor can be produced by blending a 5-alkenoic
acid or a 6-alkenoic acid with a small amount of a lower
aliphatic aldehyde. Further addition of a lactone to the
flavoring composition can enhance the milk-like flavor of
the composition. The addition of such a small amount of the
lower aliphatic aldehyde may be achieved by aging of the
composition.

The flavoring composition according to the present
invention is suitable as a flavoring material for dairy
products, particularly as a base milk flavoring and a base
cream flavoring in which a milk-like flavor is essential, as
well as a flavoring material for cookies, candies, biscuits

and so on which are produced through a heating process.



(1) and a | ower aliphatic al dehyde having not greater than 8 carbon atons:
"COH (1) wherein nis an integer of from1l1l to 4, and the dashed |ine
represents the presence of a carbon-carbon double bond at either side. 2.
The flavoring conmposition according to claim11, wherein the conposition
further conprises a S-lactone represented by general fornmula (2) and/or a
y-l actone represented by general formula (3): (2) wherein n is an integer
of from1l to 4; and (3) wherein nis an integer of from1l to 4. 3. The
flavoring conposition according to cta24 or 2, wherein the 5-al kenoic
acid and the 6-al kenoic acid is - 21 contained at a ratio of from7/3 to
3/7 by weight. 4. The flavoring conposition according to any one of clains
1 to 3, wherein the 5- and/or @ralfygnoic acid and the S- and/or y-Ilactone
are contained at a ratio of from98/2 to 10/90 by weight. 5. The flavoring

conposi t i1Qn AC ¢ a¢oRd nlg0 copode idh ToripF sihd @ 4- ARk tdead over

aliphatic aldehyde is contained in an anount of not greater than 1% by

wei ght basado@nat Bealkenoic acid both represented by general formula
(1) and a lower aliphatic aldehyde having not greater than 8

carbon atoms:

N7 COOH (1)

wherein n is an integer of from 1 to 4, and the dashed line
represents the presence of a carbon-carbon double bond at
either side.

2. The flavoring composition according to claim 1, wherein
the composition further comprises a 6-la6tone represented by
general formula (2) and/or a y-lactone represented by
general formula (3):

(2)

NY

n o~ O

wherein n is an integer of from 1 to 4; and

~0

n @)

wherein n is an integer of from 1 to 4.
3. The flavoring composition according to claim 1 or 2,

wherein the 5-alkenoic acid and the 6-alkenoic acid is



total weight of the 5- and/or 6-al kenoic acid and the S- and/or y-I|actone.
6. A process for producing a flavoring conposition, conprising aging a
5-al Kenoic acid and/or a 6-al kenoic acid both represented by general
formula (1) to produce a | ower aliphatic al dehyde having not greater than
8 carbon atons: COOH (1) wherein n is an integer of from1l to 4, and the
dashed line represents the presence of a carbon-carbon doubl e bond at
either side. 7. A process for producing a flavoring conposition,
conprising aging a mxture of a 5-alkeAbiec acid and/or a 6- al kenoic acid
both represented by general fornmula (1) and a S-lactone represented by
general fornula (2) and/or a y- |actone represented by general fornmula (3)

to pr Odu%rﬂ:ai&:%’i a(ﬂ %"%aﬁd Q:tptffonal—;j@yg,e IEVike gfg,g eater than 8°

carbon ato erein n1s an integer of fron1 to 4, and the

dashed | ijne f&orﬂ%ﬁx@%d}r{ﬁﬁrﬁ’orpfa&&ﬂi CArhep suble bonthat
ei ther side; whereéin n an i1 nteger of ron11 to 4; and
1 to 3, wherein the 5- and/or 6-alkenoic acid and the §-
and/or y-lactone are containéd at a ratio of from 98/2 to
10/90 by weight.
5. The flavoring composition according to any one of claims
1 to 4, wherein the lower aliphatic aldehyde is contained in
an amount of not greater than 1% by weight based on the
total weight of the 5- and/or 6-alkenoic acid and the d-
and/or y-lactone.
6. A process for producing a flavoring composition,
comprising aging a 5-alkenoic acid and/or a 6-alkenoic acid

both represented by general formula (1) to produce a lower

aliphatic aldehyde having not greater than 8 carbon atoms:

COOH (1)

wherein n is an integer of from 1 to 4, and the dashed line
represents the presence of a carbon-carbon double bond at
either side.

7. A process for producing a flavoring composition,
comprising aging é mixture of a 5-alkenoic acid and/or a 6-
alkenoic acid both represented by general formula (1) and a
d-lactone represented by general formula (2) and/or a y-

lactone represented by general formula (3) to produce a



n O(2) (3) wherein nis an integer of from1l to 4. 8. The process for
*producing a flavoring conposition according to claim6 or 7, wherein the
aging process is perfornmed at a tenperature within the range from20C to
80C. 9. A dairy product conprising a flavoring conposition as clainmed in
any one of clains 1 to 5.

lower aliphatic aldehyde having not greater than 8 carbon

atoms:

COOH (1)

wherein n is an integer of from 1 to 4, and the dashed line
represents the presence of a carbon-carbon double bond at
either side;

> (2)
n o~ ©

wherein n is an integer of from 1 to 4; and

AN 2
~0

n 0]

wherein n is an integer of from 1 to 4.

8. The process for producing a flavoring composition
according to claim 6 or 7, wherein the aging process is
performed at a temperature within the range from 20°C to 80°C.
9. A dairy product comprising a flavoring composition as

claimed in any one of claims 1 to 5.



