DESCRI PTI ON  PRODUCTI ON METHOD OF
(2E, 6Z, 8E) - N-1 SOBUTYL- 2, 6, 8- DECATRI ENAM DE ( SPI LANTHOL), AND FOOD OR
DRI NK, FRAGRANCE OR COSMETI C, OR PHARMACEUTI CAL COVPRI SI NG THE SAME

5 TECHNI CAL FI ELD [0001] The pr i tion relates to a
production method of spil ant hol &%ﬁﬂ#ﬂ?@%ﬁ eful as a flavor or
fragrance_co nd. an se thereof. 10 BACKCROUND THE 1 NVENTI ON
[0002] T PRADR AR TSR Ok (R S0 b SO P s 26 A HQITOVAMIDE
nunbi ng stinulus and/or a piercing stinulative feeling. These

subst ances (8Fe.ANEJOL), ANDF@ODEPR MRIAK, FRACRANS I QBSCOAMEIIC, BB b
spi ces. As substances having these stinulative feelings, janbu

ol eoresin; 15 spil antAHARMNCEUTE A0 GONPRISING PHESAVIESS ( Spi | ant hes
sp.), spilanthes acnella and the like; sanshool-I, sanshool-11 and
sanghoam de contai ned in zant hoxyl um pepperitum chavicine and
pi perine contained in a black pepper (Piper nigrun), and the like are
known. TPE?}N E (2E 6Z, 8E) - N-i sobutyl -2, 6, 8-decatri enam de
(spi |l ant i'S novvn as an effective conponent which has a strong
anesthiééﬁ tlngllng action, and there are several reports on its
synt he 120 However, the already reported nethods have many
probl ems, such as the necessity of using a highly toxic reagent and
an expensi veThentgesnt intietion rebaip toyi medystion fiethod cfspdatholowlieh maiseful as
silica gel colum chromatography which is not fit for a | arge scale
pr oductaiftanor e@dragiatce aompomadlimidnisaltheyecdppl | cabl e producti on net hod has
been in demand for providing it in a l|arge scale. DI SCLOSURE OF THE
| NVENTIHEACRGROTREBIGIVMBHEHAT AMEIONWENTI ON | S TO SALVE 1

[0002]

It is known that certain substances cause a smarting or numbing stimulus and/or a
piercing stimulative feeling. These substances are used in food or drink as general spices
and/or herb spices. As substances having these stimulative feelings, jambu oleoresin;

15  spilanthol which is contained in para cress (Spilanthes sp.), spilanthes acmella and the like;
sanshool-1, sanshool-II and sanshoamide contained in zanthoxylum pepperitum; chavicine and
piperine contained in a black pepper (Piper nigrum), and the like are known. Particularly,
(2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide (spilanthol) is known as an effective component
which has a strong anesthetic tingling action, and there are several reports on its synthesis.

20 However, the already reported methods have many problems, such as the necessity of usmg a
highly toxic reagent and an expensive reagent and of employing purification step such as a
silica gel column chromatography which is not fit for a large scale production, so that an
Industrially applicable production method has been in demand for providing it in a large scale.

DISCLOSURE OF THE INVENTION

25 PROBLEMS THAT THE INVENTION IS TO SOLVE



[ 0003] An object of the invention is to provide a nmethod for
produci ng spilanthol in a large scale w thout using expensive
reagents. MEANS FOR SOLVI NG THE PROBLEMS 5 [0004] Wth the ai m of
sol vi ng 6&5 above-nentioned problem the present inventors have
carrie exam nations and found as a result an industrially

applicable nmethod for producing spilanthol. [0005] .10 That s, the
i nventi on rer\acg&e% ef[ R&yeBlPR R tRETqvige & pefhodifor qrf%lucmﬁ%gﬂéﬂ By large
met hod of N-isobutyl -2, 6, 8-decatrienam de, wherein a colum

chr onatsege apthputoistigdxpandivaresgeats. i s not required in all processes.

[2] The production nmethod according to [1], wherein all processes are
carri edMBANSHOR SOISHOIG OHE RvPBLEME e of -20C or nore. 15 [3] The
production nmethod according to [1] or [2], wherein a chem cal purity
of gheéod)\@mj]sobutyl -2,6,8-decatrienamde is 80%or nore, and a content
of a 2E, 6Z;8E-isonmer of the N-isobutyl-2,6,8-decatrienamde is 65%

O ool ) VRSN TR S PR S5 RTATL °
B RE IR I i =T R —
(A) ( rSle)i(iIEllJn%tl(i)L()n step), [0006] [Chem 1] 2 OO OH O A X~-ORA

[0005]

10 That is, the invention relates to the following [1] to [23].

[11 A production method of N-isobutyl-2,6,8-decatrienamide, wherein a column
chromatography purification step is not required in all processes.

[2] The production method according to [1], wherein all processes are carried out at
a reaction temperature of -20°C or more.

15 [3] The production method according to [1] or [2], wherein a chemical purity of the
N-isobutyl-2,6,8-decatrienamide is 80% or more, and a content of a 2E,6Z,8E-isomer of the
N-isobutyl-2,6,8-decatrienamide 1s 65% or more.

[4] The production method of N-isobutyl-2,6,8-decatrienamide according to any
one of [1] to [3], which comprises:

20 (AI) preparing a B-hydroxycarboxylic acid ester represented by the formula (A2) by

reducing a B-keto ester represented by the formula (A1) (reduction step),
[0006]

[Chem. 1]



X~Q R(AI') (A2) [0007]) (in the fornmula (Al) and formula (A2), X

represents a chlorine atomor a brom ne atomand el represents an
al kyl group having from1 to 4 carbon atons); 5 (All) preparing a
0-sul fonyl oxycay boxylic acid ester repreggntgd by the formula (A3)

by sul fonic aci|fd edterifiication of the ( -hy ro‘cl%/qarboxyllc acid
ester r’é‘p&é%nfgd/ggd'ﬁe +orrul & acid esterification

step), [0008] [Chem 2] OHO OR A2 OX I7/RA1 X RAL 10 (A2) (A3)
[0009] (in theftprmula (A2), X and RA ar®?hs defined in the
foregoing, and in the formula (A3), X represents a chlorine atom or
a brompgyatom RA represents an alkyl group having froml to 4
carbon atons and RAZ represents an al kanesul fonyl group, a

benz ene{ﬁl%g ?Mu&%{ﬂ@lﬁ%m? i d(;{%fg Q@YP%QJSOEP& r%eoéfgﬁl or(a'%rJnh}nte a dmkl) and

preparing an a iC aCI ester represe
thefo t he nyl gxycar boxylic acid ester
repres éﬂ’rB‘é?n{St‘?é’ aﬁl@r }% é?; g g%ﬁgla “iséndi tion (elimnation
step), [0010] 20 [Chem 3] 3 CRAZ OO0 X ORA - XRA (A3 (A4
5 (AIl) preparing a B-sulfonyloxycarboxylic acid ester represented by the formula (A3)
by sulfonic acid esterification of the B-hydroxycarboxylic acid ester represented by the

formula (A2) (sulfonic acid esterification step),

[0008]
[Chem. 2]
OH O OrR™ Q
’(\/\/J\/u\of"‘m — X\/\/l\)LO/RM
10 (A2) (A3)
[0009]

(in the formula (A2), X and R are as defined in the foregoing, and in the formula (A3), X
represents a chlorine atom or a bromine atom, R*! represents an alkyl group having from 1 to
4 carbon atoms and R*? represents an alkanesulfonyl group, a benzenesulfonyl group or a
15  toluenesulfonyl group);

(AIIl) preparing an o,B-unsaturated carboxylic acid ester represented by the formula
(A4) from the B-sulfonyloxycarboxylic acid ester represented by the formula (A3) under a
basic condition (elimination step),
[0010]

20 [Chem. 3]



[0011] (in the formula (A3), X, RA" and RAZ are as defined in the
foregoing, and in the formula (A4), X represents a chlorine atom or
a brom ne atom and RAl represents an al kyl group having 5 from1 to 4
carbon atons); (ALV) preparing a (2E, 6Z, 8E)-decatrienoic acid ester

represented by@Me@ormula (A6) by all owi ngQa phosphoni um sal t

represeo\t‘?d\g‘y(j.KhQJ!\OQrMPa (AB), xyhi i sxdetivesg*from the
a, (3-unsafurafed™~Carbbxyl ic acid eSter TepreseRted by the fornul a
(A4), to react agyth crotonal dehyde undegasp basic condition (Wttig
reaction step), 10 [0012] [Chem 4] O OORA X Y3P+\/ \~O RA
Z~7Zt A @dﬁ) (A6) [0013] (in the formula (A5), X represents a
chlorine atomor a bromne atom Y represents an al kyl 15 group or
an aryl. gro [ Aav substituent greup, .and RA' .represe
o o eyr G KB A TR T NG 102 SR kRS B R eou i e s SPERAEIAD:
(A6), | represents an al kyl, group having,from1l to 4 carbon .
at ons) ,%&H]ETS%EM clIBHIRT APRPr I ORneRgm Qnd ﬁbmpws-e@,sepglkaiswméwam de
by allowing the decatrienoic acid ester represented by the formula
(A6Y t dromehtn 4 wirben #tooiskit yl amine in the 20 presence of a catal yst,
or by hydrolyzing the decatrienoic acid ester represented by the 4
formul a (A6) (ABY)pvepatingg (BR6E,8&)ddcdthercdahdi@ estemiepreashtat byl tHeabintlda
and allowing this acid halide to react with isobutylam ne (am dation
step) . (A byﬁlﬁ;_v@ﬁ%’ﬁﬁéﬁ&dpﬁﬂniﬁﬁl ARGeseAfdinyand Rorhfla (ASKEBICA i H8ivea%em
e

which i's used in

the o,f-unsaturated carboxylic acid ester represented by the formula (A4), to react with

crotonaldehyde under a basic condition (Wittig reaction step),

10 [0012]

[Chem. 4]

o)
O MO A ,RM
X'Ysp*\WLO’RA1 - i °
=
(A5) (AB)
[0013]

(in the formula (AS), X represents a chlorine atom or a bromine atom, Y represents an alkyl
15  group or an aryl group which may have a substituent group, and R*' represents an alkyl group
having from 1 to 4 carbon atoms, and in the formula (A6), R* represents an alkyl group
having from 1 to 4 carbon atoms); and
(AV) obtaining (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide by allowing the
decatrienoic acid ester represented by the formula (A6) to react with isobutylamine in the

20  presence of a catalyst, or by hydrolyzing the decatrienoic acid ester represented by the



Wttig reaction step of (AIV) is potassium carbonate. 5 [6] The
production nmethod according to [4] or [5], wherein the catal yst which
is used in the am dation step of (AV) is lipase. [7] The production
met hod _of N-i sobuty 6, 8- decatri enam de production nmethod according
to any AR aqonff@mflg]sald\ﬁmdcther@mrm@@g acidga)idprasd aflpygneshis acid halide
hydr oxyacetal represented by the fornmula (B2) by acetalization 10

r eact i dnreagidviflydenitylsingnafamadatmoyiepkybut anal represented by the
formula (B 1) (acetalization step), [0014] [Chem 5] /ORBI AcylOO

(r) HO 7 ORBS] (Bie)prédition meitldtoring tb M4y, fbereud e bBselivhichedilsed in the
represents an acyl group having from2 to 5 carbon atons, and in the

f or mul ayiR2kaciBRlaiet (RBY) isGREAGLAGRRAGRNt | Y represents an al kyl

group having from car bon atons, or RB1L and RBI' nay forma

o valent oo b SRS B RSB T Rt hfs%@f;lfcﬁ'

| f d f t 0016 Ch 6] 5 RB
(Rzgo OlT?eC Bg%qg’}m gttl(?r[ éteﬁ. ofa gA\% 18 1p§s%) [ ] [Chem 6]

[7] The production method of N-isobutyl-2,6,8-decatrienamide production method
according to any one of [1] to [3], which comprises:
(BI) preparing a hydroxyacetal represented by the formula (B2) by acetalization
10  reaction and hydrolysis of an acyloxybutanal represented by the formula (B1) (acetalization
step),
[0014]

[Chem. 5]

15 [0015]
(in the formula (B1), Acyl represents an acyl group having from 2 to 5 carbon atoms, and in
the formula (B2), R®' and R®!" each independently represents an alkyl group having from 1 to
4 carbon atoms, or R®! and RB may form a divalent carbon chain which may have a
substituent group);

20 (BII) preparing a sulfonic acid ester represented by the formula (B3) (sulfonic acid
esterification step),
[0016]

[Chem. 6]



(B2) OR( BS (B3) IIORB~ [0017] (in the fornmula (B2), RBI and RBI'
are as defined in the foregoing, and in the fornmula (B3), RBI and
RBI' each independently represents an al kyl group having from1 to 4
carbon atons, 5 or RBI and RBI' may form a di val ent carbon chain

whi ch rrﬁ?; QBstl tuenhaz?i,/oug/aﬁ,d. represents an
al kanesul f onyl g oy,p, esul fonyl _group or a toluenesul fonyl
group); (BI kgz), eparl ng a hali dre%B‘r;)eQBesent ed by the fornula (B4)

(hal ogenation step), [0018] [ Che 7] R82QOORsi -r X"/ ORs4 10 (B3)
ORBS (Eiﬁéﬁ [0019] (in the formula (133), RBI, RBI' and RBZ are
as defi n the foregoing, and in the formula (B4), RBI and RBI
each mde&endentleﬁ%{eﬁ esentB§ an aI K group having from1l to

car bon (10541p fermudz rlrd i)  arrag/d meﬁmnaﬂmfwg@ﬁg, andrip dhe f@hranh (®B).ch
may hav a sug§t| tuent group, 15 and X represents a hal ogen aton);
(BIV) @& e@ad g caeh indepeaticroly rapieddiGE) albdtgireimaing Bpmestert @dbdnyatorhg
formula (136) by all owi ng a phosphoniumsalt (formula (B5)) which is

der svedrR®Omnd RE' iy uinda dR4)ent Garb&aeHain Whidh rédyi00alsdehelat lgnﬁbg,r arfl
basic condition (Wttig reaction step), [0020] 20 [Chem 8] T

ORB O W@pres’én% a%ﬁén%fonyl(ééﬂp,(a%)lzenesulfonyl group or a toluenesulfonyl group);

(BILI) preparing a halide represented by the formula (B4) (halogenation step),

[0018]
[Chem. 7]
B1 Bt
R%20 OR X OR
/\/\O/RBT /\/E/RB’I
10 (B3) (B4)
[0019]

(in the formula (B3), R®', R®!" and R®? are as defined in the foregoing, and in the formula
(B4), RP' and R®" each independently represents an alkyl group having from 1 to 4 carbon
atoms, or R®! and R®" may form a divalent carbon chain which may have a substituent group,
15 and X represents a halogen atom);
(BIV) preparing an acetal of a (4Z,6E)-octadienal represented by the formula (B6) by
allowing a phosphonium salt (formula (B5)) which is derived from the formula (B4) to react

with crotonaldehyde under a basic condition (Wittig reaction step),

[0020]
20  [Chem. 8]
X
Ya;/\/E/R:'RBT WOP CrORm
e

OR
(B5) (B6)



6 [0021] (in the fornula (B5), RBI, RB1' and X are as defined in the
foregoing and Y represents an alkyl group or an aryl group which may
have a substituent group, and in the fornmula (B6), RB1 and RBI' each
indepen@sg y represents an al kyl group having from1 to 4 carbon

at ons 5 and RBI' may forma dival ent carbon chain which may
have a s_ubstl t uent P)..(BY) preparing a (4Z, 6E)-octadi enal

r epr eset g foynulp éB% IRa (aB% X @y asldgfrsden thenfgregohe andtiadipessentace iyl
represented by the fornula (6) in the presence of an acid catalysis

(depr otgotp onamsirgbdroup GBAR] mayl Ravle @sebstitddnt Grdup, &Y inlthé rmuERBG), 88 and
(B7) [0023] (in the formula (B6), RB1L and RBI' are as defined in the

f or egoi #) ¢ach B¥ehelcBRR tdiskefts Hh 4 o8b h f It 4 carbon at R®I
N-i sobutyl - 2, 6, 8€}Jdecat}ra| e?ﬁnam s S0 %I fs)ogﬂmg rom 1 to car5onaoms or

R Coﬁ??if%fm e e
\ HO2CACONHi %E%s preipérlw%géi o%t p(cwslted by the formula (B7B by deprotecting
the octadiene acetal represented by the formula (6) in the presence of an acid catalysis
(deprotection step),
[0022]

10 [Chem. 9]

. .
T e—

oR5"

(B6) (B7)
[0023]
(in the formula (B6), R®! and RBY are as defined in the foregoing);
(BVI) preparing a mixture of N-isobutyl-2,6,8-decatrienamide and N-isobutyl-3,6,8-
15  decatrienamide represented by the formula (B8), by allowing a (4Z,6E)-octadienal

represented by the formula (B7) and malonic acids to undergo condensation under a basic

condition,
[0024]
[Chem. 10]
\ Hozc/\couﬁiau X | S
Q&O N CONHIBuU X" CoNHIBu
(B88)
20 (B7)



7 wherei n nonoi sobutyl mal onate am de is allowed to undergo the
reaction as the malonic acids, (Knoevenagel step 1); and [0025]
(BVII) isonerizing the N-isobutyl-3,6,8-decatrienam de represented by
the formula 5 (B8), [0026 em 11 ] \~ CONH Bu | .\ Hi Bu .(B%$)
| n°t he RSB APGRoL b BRDRGAA ISPV e FAGESYF Haue FeamAR
obtained in the 10 aforenentioned step (VI), into

N-i sobucifs. Bngegergaelstapi o de (spil anthol) under a basic condition
(i somerization step). [0027] [8] The production method according to

[ 7], tHe02mt hod conprising: preparing a decatrienoic acid ester or
decatrienoic acid represented by the fornmula 15 (B9) by allow ng

mal oni ¢ acid éBVIIq_ism{eﬁain@ tRENCsSPIRAESE, 8 deddribiSni iR PR sEnta8 bl $hd Brhhig
step (BVI) described in [7] under a basic condition (Knoevenagel

step 2) 50028] [Chem 12] HXR2Cll1l-~' CORB C. -1 0 COZRa' (B7) (B9)
20 Ooégf’(in the formula (B9), RB3 represents a hydrogen atom or an
al kyl %b&ﬂﬁ having from1l to 4 carbon atons); and

[Chem. 11]

C:/\ >

1 —
x CONHiBu & CONHiBu
(B8)

in the mixture of a positional isomer of N-isobutyldecatrienamide obtained in the
10  aforementioned step (V1), into N-isobutyl-2,6,8-decatrienamide (spilanthol} under a basic
condition (1somerization step).
[0027]
[8] The production method according to [7], the method comprising:
preparing a decatrienoic acid ester or decatrienoic acid represented by the formula
15 (B9) by allowing malonic acid or a malonic acid monoester as the malonic acids in the step

(BVI) described in {7] under a basic condition (Knoevenagel step 2),

[0028]
[Chem. 12]
x HO,Cc” “COR™ X
(\/ifo ] (Z/\C%Rm
(B7) (B9)
20 [0029]

(in the formula (B9), R® represents a hydrogen atom or an alkyl group having from 1 to 4

carbon atoms); and



8 obtaining (2E, 6Z, 8E)-Nisobutyl -2, 6,8-decatri enam de by all ow ng
the decatrienoic acid ester represented by the fornmula (B9) to react
with isobutylamne in the presence of a catalyst, or by hydrolyzing
the decatrienoic_acid and decatrienoic acid ester represented by the
formul a (B9) OVRBERE: Mgbnd-1sohueyl ot Bidnearienaatds Preplirging dherseatisnan
acid halide and then 5 allow ng i sobutylam ne to act thereon

(am dat¢idrstst epyeserfited b He formuadB ot reast otk ischeitylatning i the prgseoee §18] |,
wherein the base which is used in the Wttig reaction step of the

af or enesiysnedbphpRolyBingdthé SeqatieasRiadit mdrdeesidbioic hdi@lesitheppsoted by R
met hod according to [8] or [9], wherein the catalyst which is used

in the g@ﬂlﬁ?{]‘g‘zﬁ gcogl’i/ ink$hd ﬂlﬁ?ﬁﬁtam%@ dééa%rlen-tg&eacﬂ{ ﬁ’l &t !1(9@ hgﬁ&ehé?ﬂ then

of N-1i s cat rienam de according to [1 h conpri ses:

(a $ar| n%gut éag‘ﬁf‘%\/\ﬁ’n a%ﬁapt) %rsg ster repr esent ed by the

gen raIa osp ni um sal t represent ed by

t he general r whi ch_ i derived froma 4-hal obut

acid ester ré‘ﬁ f@‘%%‘?n%h%’fé?réingf%ﬁ&ﬂ ferlaereur crhese RS fnped
cr ot onal dehyde under a basic condition (Wttig reaction step),

[ 0030] if Bleekittig Bjaction-gep of e @foxemefntmne@ﬂen (BIV?;LIS yataptinm CREONERC 1

(Ad) (C) (C3) [0031] 20 (in the fornulae, Rcl is an al kyl group
havi ng from [10fo Bheqrodienion haatitid a¥cording to ifJasri[ Al waicarin thercatulyst adichéds
atom and Y is an al kyl group or an aryl group which may have a
substi tu&nt hhRiBlion Sep is lipase.

10 [11] The production method of N-isobutyl-2,6,8-decatrienamide according to [1],
which comprises:
{CI) preparing a (4Z,6E)-octadienoic acid ester represented by the general formula
(C3) by allowing a phosphonium salt represented by the general formula (C2), which is
derived from a 4-halobutanoic acid ester represented by the general formula (C1), to react

15  with crotonaldehyde under a basic condition (Wittig reaction step),

(0030}
[Chem. 13]
o I o
X ot XN A e T e~ g
(C1) {C2) {C3)
[0031]

20  (in the formulae, R®! is an alkyl group having from 1 to 4 carbon atoms; X is a chlorine atom

or a bromine atom; and Y is an alkyl group or an aryl group which may have a substituent

group);



(Cl'l) preparing a (4Z,6E)-octadi enal represented by the formula (C4)
by reducing the (4Z, 6E)-octadienoic acid ester represented by the
general fornmula (C3) (reduction step), [0032] [Chem 14] OO0 - ORC

5 () (4) 033 in S

f or egoi ng) ; E’ﬂlgr@pf’a@?@)é’cr%@négegﬁ)se @f 3 ‘@ ég%dwergglégmg the
repr esent ed b the general forrmula (C6) by allow

(4Z, 6E)(45665h613té¢181101¢ apd estentepersenfed he thegiepemrbiopoula (ﬁé) freduationgte@it h a
phosphonophosphori c acid ester represented by the general formula
(C5) unf@¥2ia basic condition (Wttig reaction), [0034] [Chem 15] O
11 (RC30 2PCH 2CQ2Rc2 0 0 (C5) ~ORc2 (C4) (C6) 15 [0035] (in the
for mul geheR and RC3 are an al kyl group having from1 to 4 carbon
atons); and Cl V) obt ai ni ng

(2E, 6Z, 8E) - N-i sobutylg 2, 6, 8-decatri enam de by apl ow ng the

decatri enoi c acid est!?r represanted by the geneﬂal formula (C6) to
react w Sn the p Catal yst, or by

hyd(égl yzi ng th@: ﬂecatrl enoi c acid ester esent ed by the 20 general
formul a (C6) ohverting said amdtherea into an acid halide,

and al l[%\.g.ﬁg this

(in the formulae, R®! is as defined in the foregoing);
(CII) preparing a (2E,67.,8E)-decatrienoic acid ester represented by the general
formula (C6) by allowing the (4Z,6E)-octadienal represented by the formula (C4) to react
10  with a phosphonophosphoric acid ester represented by the general formula (C5) under a basic

condition (Wittig reaction),

[0034]
[Chem. 15]
O
I
(R®*0),PCH,CO,R2 o
7 __.......(CS) \/\_/\/\)J\
M)‘ 7 N OR™
/ bttt
(Ca) (C8)
15 [0035]

(in the formulae, R and R® are an alkyl group having from 1 to 4 carbon atoms); and
(CIV) obtaining (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide by allowing the
decatrienoic acid ester represented by the general formula (C6) to react with isobutylamine in
the presence of a catalyst, or by hydrolyzing the decatrienoic acid ester represented by the
20  general formula (C6), converting said acid thereafter into an acid halide, and allowing this

acid halide to react with isobutylamine (amidation step),

10



acid halide to react with isobutylam ne (am dation step), 10 [0036]
[Chem 16] 0 O ORLZ-'" / - \ Nr | (CB) (C7) [0037] 5 (in the
formulae, R C2 is as defined in the foregoing). [12] The production
met hod_according to [11], wherein the base which is used in the

W ttigll08@ktion step of (CI) and/or (ClI1) is potassium carbonate.

[ 13] The production nethod according to [11] or [12], wherein the
cat al yEEhewhiléh is wused in the amidation step of (ClV) is |lipase. 10
[ 14] The production nethod of N-isobutyl-2,6,8-decatri enam de

according to any one ofg[1] to [3], which conprise (DI') preparing
a (4Z, 6E) - oct adi enoi ¢ agid ester 4 epresent ed.by e Jyeneral .formul a
(D3) by ; h hwpr“@m sal t '€pr nted by the}j‘l gefyer al
formula (D2), which is derived froma 4-hal obytanoic acid ester
represented by the(@@éneral fornmula (D), to re &t 15 with
crot onal dehyde under a basic condition (Wttig reaction step),
[ 0038] [odiEm 17] ~ 0~ u0 0 0O Xv v "ORDI XY P 1/ \ORDI OR" (D1)
(D2) (D3) [0039]
5  (inthe formulae, R“? is as defined in the foregoing).
[12] The production method according to [11], wherein the base which is used in
the Wittig reaction step of (CI) and/or (CIII) is potassium carbonate.
[13] The production method according to [11] or [12], wherein the catalyst which is
used in the amidation step of (CIV) is lipase.
10 [14] The production method of N-isobutyl-2,6,8-decatrienamide according to any
one of [1] to [3], which comprises:
(DI) preparing a (4Z,6E)-octadienoic acid ester represented by the general formula
(D3) by allowing a phosphonium salt represented by the general formula (D2), which is

derived from a 4-halobutanoic acid ester represented by the general formula (D1), to react

15  with crotonaldehyde under a basic condition (Wittig reaction step),

[0038]
[Chem. 17]
o) 0 MO o
X\/\/U\ORm - X--Y3P+\/\)I\ORD1 - \//\""——_—/\)]\ORm
(D1) (D2) (D3}
[0039]

20  (inthe formulae, RP! is an alkyl group having from 1 to 4 carbon atoms; X is a chlorine atom
or a bromine atom; and Y is an alkyl group or an aryl group which may have a substituent
group};

11



20 (in the fornmulae, RD is an alkyl group having from1l to 4 carbon
atonms; X is a chlorine atom or a bromne atom and Y is an al kyl
group or an aryl group which may have a substituent group); 11 (D1I)

preparing (4 - 0C i h ¢ jd r ) by
hvr ol yaing (D THEhR U ERR Ao ER Rt bR RIS ol
general fornmula ( (hydr.ol ysis, step), [004 5 [ Che 18 O ™
0° O hynplyBinecshs LR85 OO aPE peih St bishaRi Ly e b (M3 i o
the foregoing); (DIIl) preparing a m xed anhydride represented by the
gener althsfdselysis step)d6) by 10 al l owi ng the 4, 6-octadi enoic acid
represented by the fornmula (D4) to react with an acid halide

repres¢piddy by the general formula (D5) under a basic condition
(m xed anhydride synthesis step), [0042] [Chem 19] 0 RD2 X2 OO O

" OH5 O RBRem 1) (D4) (DY)

0

\/M _— | "
N oR"™ .

(D3) (D4)
[0041]
(in the formula, RP! is as defined in the foregoing);
(DIII) preparing a mixed anhydride represented by the general formula (D6) by
10  allowing the 4,6-octadienoic acid represented by the formula (D4) to react with an acid halide

represented by the general formula (D5) under a basic condition (mixed anhydride synthesis

step),
[0042]
[Chem. 19]
O
RD2)J\XZ

2 (D5} Q )OI\

OH  —— 0~ "R”
| P

15 {D4) {D6)

[0043]

(in the formulae, RP? is an alkyl group having from 1 to 4 carbon atoms; and X? is a chlorine
atom or a bromine atomy};
(DIV) preparing a 3-0x0-6,8-decadienoic acid ester represented by the general

20  formula (D8) by allowing the mixed anhydride represented by the general formula (D6) to

12



[0043] (in the fornmulae, RD2 is an al kyl group having from1l to 4
carbon atons; and X2 is a chlorine atomor a brom ne atom; (DV)
preparing a 3-o0xo-6,8-decadi enoic acid ester represented by the

by ho'enerf Sbp e e i CiroRit R el et (AL B R ERT L S6h

aci d nonoester repr esented by the general formula (D7) (car bon

i ncr ead¥TI@PEHFL): [ 0044] [Chem 20] 0 OO0 MOOR® OO ORD2 OR D3 5
(D6) (D8) [0045] (in the fornulae, RD2 is as defined in the
foregoi®4] RD3 is an al kyl group having from1l to 4 carbon atons;
and Mis sodiumor potassium; (DV) preparing a

3- hydr ¢Xhen®, 87 decadi enoi ¢ acid ester represented by the general 10
formula (D9) by reducing a ketone noiety of the 3-o0xo-6, 8-decadi enoic
acid ester represented by tde general formula (D8) (reduction step),
[ 0046] [Chem 21] 0 0 O CRDEDS c10R03 (D8) (D9) 15 [0047]

,lL on OR o o0

® — il

(D6) (D8)
[0045]
(in the formulae, RP? is as defined in the foregoing; R™ is an alkyl group having from 1 to 4
carbon atoms; and M is sodium or potassiumy);

(DV) preparing a 3-hydroxy-6,8-decadienoic acid ester represented by the general

10 formula (D9) by reducing a ketone moiety of the 3-ox0-6,8-decadienoic acid ester represented

by the general formula (D8) (reduction step),

[0046]
[Chem. 21]
o 90 OH ©
i oRr™ 1 OR™
Z z
(B8) (D9)
15  [0047]

(in the formulae, R is as defined in the foregoing);
(DVI) preparing an N-isobutyl-3-hydroxy-6,8-decadienamide represented by the
formula (D10) by allowing the 3-hydroxy-6,8-decadienoic acid ester represented by the

general formula (DY) to react with isobutylamine (amidation step),

13



(in the fornulae, RD3 is as defined in the foregoing); (DVl)
prepari ng an N-isobutyl -3-hydroxy-6, 8-decadi enam de represented by
the fornula (D10) by allow ng the 3-hydroxy-6, 8-decadi enoic acid
ester rﬁ[@;ﬁ?sent ed by the general formula (D9) to react with

i sobut yP&Hilne (amidation step), 13 [0048] [Chem 22] OHO OHO OR
D3 Al H- C~v (D9) (DIO) [0049] 5 (in the fornmulae, RD3 is as

defi nedGhemt 58 foregoing); (DVI1) preparing an

N-i sobut yl - 3- sul fonyl oxy- 6, 8- decadi enam de represented by the
general formgda

N-i sobutyl - 3-lhyd oxpr,B-decadi apkde L1 epresented by the formul a
(D10) t c 88id estatiffjcatlion (SLNfoan acid esterification
step), [ Chem 23] -, OHO 4 O/~ H /| H

(D10) (DIT) ™[0051] (in the fornmulae, RD4 is an al kanesul fonyl group,
a benzenesul f @%yl group or a 15 tol uenesul fonyl group); and

[0049]
% (inthe formulae, R™ is as defined in the foregoing);
(DVII) preparing an N-isobutyl-3-sulfonyloxy-6,8-decadienamide represented by the
general formula (D11) by subjecting the N-isobutyl-3-hydroxy-6,8-decadienamide

represented by the formula (D10) to sulfonic acid esterification (sulfonic acid esterification

step),
10 [0050]
[Chem. 23]
OH O or™ 0
— N
P =

(D10) (D11}

[0051]

(in the formulae, R™ is an alkanesulfonyl group, a benzenesulfonyl group or a
15 toluenesulfonyl group); and
(DVIII) obtaining (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide represented by the
formula (D12) by treating the N-isobutyl-3-sulfonyloxy-6,8-decadienamide represented by
the general formula (D11) with a base under a basic condition (elimination step),
[0052]

20  [Chem. 24]

14



(DVII1) obtaining (2E,6Z, 8E)-N-isobutyl-2,6, 8-decatri enam de
represented by the fornula (D12) by treating the

N-i sobutyl - 3-sul fonyl oxy- 6, 8-decadi enam de represented by the
general formula (Dl11) with a base under a Rasic condition

(el i mi nati on QrR°& [0052] 20 [Chem 24] 14 OR D4 OO C Cl AN -~~

(D11) (D12) he for fined in the

f or egoi . p oduCTT"G'n t hod accoridi ng| to [14], wherein the
base which.{s used in |5 the Wtty ction step of (D) is

pot assi unf carbonate. [16] The production nmethod according to [14] or

[ 15], wherein [GMdase is used as the catdahgst in the am dation step
of (DVI). [17] A flavor or fragrance conposition, food or drink,
fragranggssgr cosnetic, or pharmaceutical, which conprises the

N-i sobutyl -2, 6, 8- decatrl enanm de which is produced by 10 the et hod

di & qf A (3-sul fonyl boxy!
aci d estap Pty a%%“;%‘hetdq?or aorsobR) © Toosa) Tenem 25 ORee”

{1 o0l 4B S LA 8 0 L BT s
5  the Wittig reaction step of (DI} is potassium carbonate.

[16] The production method according to [14] or [15], wherein lipase is used as the
catalyst in the amidation step of (DVI).

[17] A flavor or fragrance composition, food or drink, fragrance or cosmetic, or
pharmaceutical, which comprises the N-isobutyl-2,6,8-decatrienamide which is produced by

10  the method according to any one of [1] to [16].

[18] A B-sulfonyloxycarboxylic acid ester represented by the formula (A3):

[0054]

[Chem. 25]

15  [0055]
(in the formula (A3), X represents a chlorine atom or a bromine atom, R*! represents an alkyl
group having from 1 to 4 carbon atoms, and R™ represents an alkanesulfonyl group, a
benzenesulfonyl group or a toluenesulfonyl group).
[19] A decatrienoic acid halide represented by the formula (AS8):
20  [0056]

[Chem. 26]

15



group having from1l to 4 carbon atons, and RA2 represents an

al kanesul fonyl group, a benzenesul fonyl group or a toluenesulfonyl
group). [19] A decatrienoic acid halide represented by the fornula
(A8): 20 [0056]o [Chem 26] 15 0 C~v x (AB) [0057] (in the formula

(A8), X represents a chlorine atomor a bromne aton). [20] A
sul fon epréseifted by the fornula (B3): 5 [0058] [Chem 27] RB20
ORs1 R (B3) [0059] (in the formula, RB1 and RBI' each

i ndependént |y represent an al kyl group having from1l to 4 10 carbon
atons, or RBjaspand RBA' nmay form a dival ent carbon chain which may
have a substituent group, and in the formula, RB2 represents an
alkaneﬁﬂFggnyl group, a benzenesul fonyl group or a toluenesul fonyl
roup) 1 An acetal of octadienal represented by the fornula (B6):

[0060] (m?hel Ph nmqi'a%%]S) X represents a chlorine atom or a bromine atom).
[20] A sulfonate represented by the formula (B3):
5 [0058]

[Chem. 27]

[0059]
(in the formula, R®! and R®" each independently represent an alkyl group having from 1 to 4
10  carbon atoms, or R®! and R®" may form a divalent carbon chain which may have a
substituent group, and in the formula, RE? represents an alkanesulfonyl group, a
benzenesulfonyl group or a toluenesulfonyl group).
[21] An acetal of octadienal represented by the formula (B6):
[0060]

15  [Chem. 28]

T
I o
ORE1'
(B6)
[0061]

16



ORe ~CRe, (B6) [0061] 16 (in the fornula, RBI and RBI' each
i ndependently represent an al kyl group having from1l to 4 carbon
atons, or RB' and RBI' may form a dival ent carbon chain which may

have a 1n%11'@ﬁﬁ‘irl]ﬁl}&’1r RE' YONP) each %ﬁ%ndeﬁtl ?ei)}eséﬁ't an allayl group havmg from 1 to (4D

N—|sob oxy- 6, 8- decadi enam de presente the tormula

&8?50bﬁ?§3iﬁuéﬁ g%yl5§§gh“§$%%@gﬁl ﬁgﬁﬁﬁgg?éﬁgégegPde%§h?ﬁe formul a

(D 11): [0064l%roag1em 30] ORD4 0/ H--Y (D11) 15 [0065] (in the

f or mul §ubsefyen al kanesul fonyl group, a benzenesul fonyl group or a
t ol uenesul f onyl
[0062]
5 [22] An N-isobutyl-3-hydroxy-6,8-decadienamide represented by the formula
(D10):
[0063]
[Chem. 29]
OH O
N
E:/\k/LH/Y

o

(D10)

10 [23] An N-isobutyl-3-sulfonyloxy-6,8-decadienamide represented by the formula
(D11):
[0064]
[Chem. 30}
OR™ 0
N/\r
H

=

(D11)
15 [0065]

(in the formula, R™ is an alkanesulfonyl group, a benzenesulfonyl group or a toluenesulfonyl
group).
ADVANTAGE OF THE INVENTION
[0066]
20 [t becomes possible by the invention to industrially carry out production of spilanthol

without using expensive reagents and without passing through purification step such as a

17



group). ADVANTAGE OF THE I NVENTION [0066] 20 It becomes possible by
the invention to industrially carry out production of spilanthol
W t hout using expensive reagents and w t hout passing through

puri fi ealunicteb@RosHGhy aSTiRe shilaf@bLdBlaiabd QEFeARBY is ukBfil 89h Farimel
obt ai ned by the invention is useful as a flavor or fragrance

conpon g% FOR CARRYI NG QUT THE | NVENTION [0067] 5 The
produc?ﬂ%ﬁmgggﬁg 0 t(2E,62,8E)-N—isobutyl-2,6,8-decatrienanide

(spila i j re a purification step
by a cgﬁﬁﬁ%&%ﬂﬁé#&ﬂgﬁﬁ§%§@£¥ﬁﬁ8ﬁgﬁﬁFﬁgﬁqéﬁﬁgki steps. In addition,

al | stegs in the production nethod of the invention are carried out
at a rd8®ilon tenperature of preferably -20C or nore, nore preferably
fromO to 120C. As illustrative enbodi nents of the production nethod
of Bhe i nvenflheproduhion dhothpd ofl (M, 6 HRER:lsoklsylAR,6,8-docathiemamiida (dphlenthol)
foll ow ng can be cited. [0068] <Production nmethod A> As an outline,

t he pr ogtuetihGdtizaidoesh@fredudie, &0t Blchtidh étgp)bjdh yd»luam@h&nﬂa&@@hpﬁ;em@mg@lﬁhe

(spilanthol) of the invention is carried out by the reactions whic

aogpa_l%%mte%?eﬁt ?QE?WE%%GP%(%&PQ ﬁrdcd(al:éi&%gtﬂod bPBR M ventiGh 818 catied out 8
at a reaction temperature of preferably -20°C or more, more preferably from 0 to 120°C.
As illustrative embodiments of the production method of the invention, the
10  production methods A to D shown in the following can be cited.
[0068]
<Production method A>
As an outline, the production method of (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide
(spilanthol) of the invention is carried out by the reactions which comprise the steps shown in
15  the following.

[0069]

[Chem. 31]

18



(Al') (A2) OORA200 '"~~/ ~/ ~ORAl ORAl Xl., (A3) (M) O OORA
0 QA (A5) (A6) (Aa) O HzZN aj\'N~*~ H ar (Ab) i)Hydrolysis
I1)Acid halogenation i i i)Amdation [0070] (In the fornul ae, RA

represents an al&yl ggroup having from 1l oy 4pcarbon atons, RA2
represents an alfkangbul fanyl gro ‘H;Wul anyl group or a
t ol ueneskﬁ@%«g‘goy 5 Tepres S C ri oé&at omor a brom ne
atom and Y represents an al kyl group or %earyl group whi ch may

have a substitué# group.) [0071] That is, (Al) a step for preparing
a (3-hydroxycarboxylic acid ester represented by the fornula (A2) by

ORrR* 0 0
A1 A
x\/\Mo’R X\N\)J\O/R »
{A3) (Ad)
O
O MO . ,RM
X-Y3P+\/\/\\)LO/RM . | o)
P
(A5) (A6)
A
(Aa) \/l\ 0
H.N
2 Q%)LNY
. H
or (Ab) =
i)Hydrolysis
iiYAcid halogenation
iii}Amidation
[0070]

(In the formulae, R*' represents an alkyl group having from 1 to 4 carbon atoms, R
represents an alkanesulfonyl group, a benzenesulfonyl group or a toluenesulfonyl group, X
5  represents a chlorine atom or a bromine atom, and Y represents an alkyl group or an aryl
group which may have a substituent group.)
[0071]
That 18,
(Al) a step for preparing a B-hydroxycarboxylic acid ester represented by the formula (A2) by
10  reducing a B-keto ester represented by the formula (Al) (reduction step);
(AIl) a step for preparing a B-sulfonyloxycarboxylic acid ester represented by the formula
(A3) by sulfonic acid esterification of the B-hydroxycarboxylic acid ester represented by the

formula (A2) (sulfonic acid esterification step);

19



10 reducing a (3-keto:ester represented by the formula (Al)
(reduction step); (All) a step for preparing a
(3-sul fonyl oxycarboxylic acid ester represented by the fornula (A3)

by sul f oRiC i dficatd = r i i

repr s Al B9 fr8Rrplhe bf B WpRbat P B HCRIVERE Ao R e REa
19 (Alll) a step for preparing an a,(3-unsaturated carboxylig¢ acid
ester (épreamibeb-splifonfexycamruyle aqdesfermerygionrel by the formula (A% undera
(3-sul fonyl oxycarboxylic acid ester represented by the formul a (A3)
under &asibasiditimo@tntinan(sep);m nati on step); (AIV) a step for
preparing a (2E, 6Z, 8E)-decatrienoic acid ester represented by the

for mul aa b LGdp Byt pdafink Q2 B, 6RIBESRBaHIcHBIS il estenepeestielibbthetihignula
formula (A5), which'is derived from the a, (3-unsaturated carboxylic

aci ?Oﬁg{xﬁjé%%wvﬁﬁg g&yﬁgs@énﬁﬁ?saﬁtqgﬁéééﬁteﬂi% ; th% FQndy 5Mhidh is deriv(e'cal\ \t};on‘a

cro e un SiC con ion (Wttig reacti'on step);

step for ohbtainin 2E, 6Z,.8E) - N-i sobutyl -2. 6, 8-decatr,i m de, b

o1 o i CRemsHuEed RGINE b e e tugt Bk ET g (PAL H BRRFEE ( ae)
to react with isobutylamne in the 10 presence of a catalyst, or by
hydr ol yritoplddgdevader ribesioicenditord(Wetigreacepr siseint ed by the formul a
(A6), converting said acid thereafter into an acid halide, and

al | owi gy hissepaer ebthialrgd@E, 6708 E)adddobutyl2,6,$-dbeiydramidweby aidvdag then
step). A series of these reactions are shown in the aforenentioned

react i QR:.RGORMNBacid EQQJI%*)RQ&H&F&P&@ ifehll O(A §)90 BEREWE i BuiRiniad irfthef

the invention, the al kyl group ‘having from 1 to 4 carbon atons neans

t hyl : I . : i ' ,
?f)resgrﬁc%u(ﬂ a c%&l%t(tj,g% tb})/f?ﬁ(gmzbr?g tglé g?%%liig{o?&é&zd @ﬁ%ﬂrr%gx@%@%%dt Eg?i @ELoup

a butylF group, an | roup group.
The reduction step of . (Al ), in the praduction, nmethod of .the. . :

! vent MRS Ch SRty heeafi-aats i ER PP R Pl i s
reacti on whi ch uses a honpgeneous catal yst 20 or heterogenous

cat al yde resehvah Hohetyiaming (apidafionete- such as rut heni um pal | adi um and

ni ckel, a hydride reduction by netal hydride such as sodi um
bor ohydri de, Aasedies hEthesekeactmms bie shewd in the aforementioned reaction scheme.

[0072]

15 According to the production method A of the invention, the alkyl group having from
1 to 4 carbon atoms means a methyl group, an ethyl group, a propyl group, an isopropyl
group, a butyl group, an isobutyl group, a s-butyl group or a t-butyl group.

The reduction step of (Al) in the production method A of the invention is not
particularly limited, but a catalytic hydrogenation reaction which uses a homogeneous catalyst

20  or heterogenous catalyst containing transition metal such as ruthenium, palladium and nickel,
a hydride reduction by metal hydride such as sodium borohydride, and the like can be used.

Regarding the reaction temperature at this step, it can be carried out at from -20 to
120°C, preferably from 40 to 100°C.

[0073]

20



Regarding the reaction tenperature at this step, it can be carried
out at from-20 to 120C, preferably from40 to 100C. [0073] 20 The
sulfonic acid esterification step of (AII) in the production nmethod A

of the invept Qﬂfo%?rpacl?@ §a1fidaith Qb o Igillnqgm BiladeRi haRsE AT B

esterification suc as oride to react with

the (o eeAbonl) S, aﬁlsnt@%%u PSR RE oS! o042 (0

the 5 sulfonic acid esterification a ent alkanesulfonyl chlorlde
such asnetksnnsiosy) dhoende toltast with thelhliy&ohzerskanylio agid calsr tprasented by the
arenesul fonyl chloride such as benzenesul fonyl chloride and p-

t ol uengsiahfioy) dbbligd ifehe dddle idtibhdde(ATRNIN ke rtdeaet of abdshi SAs the
connection, the (3- sulfonyl oxycarboxylic acid ester represented by

thes ot dc ﬁ&éksteﬁﬁ&a%'oﬂ geﬂtnalmem ?Pchlbﬁd@sucﬂ‘ayﬁ{eﬂfaﬁé%%ﬂ?l chidyiagh
t he base to be used 1s no partlcu ar limted, triethylamne, 10

}?;Igglrjfj?éﬁg nt}h S}l@érgglild%@%fig% teglt?l é)f gl}d&?{ill &%h% %Eﬂeﬁ@u}/foﬁ%ltc%gcmde.ang p-

out at from-20 to 120C, preferably from - 10 to 50C. 0074] The

el i ni néglpenesulieny! ehlomq jang thenhlﬁer?én ;st sierbt i 1B AhipEPHEEIN.

i nvention can be 15 carried out by preferably heating the sulfonic
aci d estionyiepradoryladichy edidraefresenteddy(ths formabt @i3Nebtained inghis step, is a
above-nentioned (All) in the presence of a base. Though the base to

be usegovélToRPbuRBl ITHoMER Heybakd 1 BeAted 5o bhvicaldilp Gimitedl] Bty aninae,
pyridine and the like can be preferably cited. Regarding the
r

t d t at f 20
tor 269%%@%25%%%8?5‘# *?%?ﬁ%ﬁi’%e 5B 88E] The Wit g react on

St ep of (Al V}{eéeprditn%%hg reac Ejocnttel%ge e atd(hls S?Jp, }t%gn g ggfﬂ%& Ok & %rom $0to
120°C, preferably from -10 to 50°C.
[0074]
The elimination step of (AIIl) in the production method A of the invention can be
15 carried out by preferably heating the sulfonic acid ester represented by the formula (A3)
obtained in the above-mentioned (AIl) in the presence of a base. Though the base to be used
is not particularly limited, triethylamine, tributylamine, pyridine and the like can be
preferably cited.
Regarding the reaction temperature at this step, it can be carried out at from -20 to
20  120°C, preferably from 40 to 100°C.
[0075]
The Wittig reaction step of (AIV) in the production method A of the invention can be
carried out by allowing the o,B-unsaturated carboxylic acid ester represented by the formula
(A4) obtained in the above-mentioned (AII) to react with a tertiary phosphine to convert into

25  aphosphonium salt, and then allowing crotonaldehyde to act thereon under a basic condition.
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carried out by allowi ng the a, (3-unsaturated carboxylic acid ester
represented by the formula (A4) obtained in the above-nenti oned
(Al'll) to react with a tertiary phosphine to convert into 25 a

phospheaft BRe38/bE us@d nbh&dhzig\hlam iRged Rt Bf&?érﬁiﬁ?,élﬁﬁiuh@cé’%ﬁéna&é} gécﬁlﬁﬂ

under a basic condition. ThHe base to be used is not particularly

limted, .but preferab Lithiyum carbon i carhbonat e, .

cal o oeMieRatuih Bobath PR RaR Bifin RAGGHE,, SRR R G

hydr oxi de, . potassi um hydroxi de, cesium hydroxi.de, ghesi um )
hydr ox PSS Ry AToFr ey EFSAT BEroRide: raﬁsnewa’rW%g%ﬁafg?%ﬁﬁr&@deaw%@
cited. 5 Regarding the reaction tenperature at this step, it can be
carri etiydgridgtand thenhikexgntbe citg®0C, preferably from 40 to 100C. In
addition, it is possible to exchange the hal ogen atom of the conpound
repkesent ed Rbyartiing thoreattica tedgramird i thisBadpogemn b anribdwatng ffour ies

hi gh activity for phosphoniumsalt formation, prior to preparing the

phOSthngPﬁ%%fa%aﬁ?r&nAOft& 9fpehl orine atomto brom ne atom 10 or

Vi ce vers tertiary phosphine to be used in this case, a
conpound such as,.PY3.(Y represents a | kyl qgrou r an ar rou
oht o ay  halbRB b ts porsRe Gresahinel i Hatdken it Bt e PRESh P ar B
represented by Y, an al kyl group having froml to_4 carbon ataons, a
pent yl by greoligpnula (Adxyithgrhslngen giprpbaying Bribapbich agdaly fogplpsphonjum salt
cycl ohexyl group and the |ike can be 15 cited. Also, as the aryl
group dérmahiengmidr tgpeppringihe phosphohiamesalt (s.gh sitoint cldotinggatompe bagnine atom,
represented by Y, a phenyl group, a naphthyl group and the |ike can

beloi t edvicandsas the substituent group, an alkyl group having from1
to 4 carbon atons can be cited. [0076] It is possible also to use the

target substangg ’@eﬂia?f‘ﬁ%bsﬁﬁin% herahQues RPLdsenehnifuhd s8ch AP YARY) 10

t he subsequent step as crude product wthout carrying out a
DU SR SRSH: LA oo R 4 BB
(disti lplsa}{h(ia glﬂ’yl ér%g;r) esptrg‘alerlltieé %5‘&?2116‘ ?d ér%%p E\Iﬁ%é from 1 to 4 carbon atoms, a pentyl
group, a hexyl group, an octyl group, a decyl group, a cyclohexyl group and the like can be
15 cited. Also, as the aryl group of the aryl group which may have a substituent group, as
represented by Y, a phenyl group, a naphthyl group and the like can be cited, and as the
substituent group, an alkyl group having from 1 to 4 carbon atoms can be cited.
[0076]
It is possible also to use the target substance in each of the above-mentioned (AI) to
20  (AIV)in the subsequent step as a crude product without carrying out a purification operation,
or it can be used in the subsequent step after carrying out a generally used purification
operation (distillation, recrystallization and the like).
[0077]

The amidation step of (AV) in the production method A of the invention can be

25  carried out by directly subjecting the decatrienoic acid ester represented by the formula (A6)
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[0077] The amidation step of (AV) in the production nethod A of the
invention can be 25 carried out by directly subjecting the
decatrienoic acid ester represented by the formula (A6) 22 obtained

in the RboyerimemM a&n&%&ﬁbk@d @agv@ree shaldafbn itht BRsBIR$2ACE Bt 3r by
cat al yst or by hydrolyzing the decatrienoic acid ester repr esent ed

by the A aC| d,
and the aolr?go% {rlljg %%étlg%ﬁ%gp%&{l %Stéﬁr:rtggﬁe(%%?%%@?@gt 07ac Eif?@er &0n 93[1?1'[
convert into decatr.i enoi ¢ ,aci.d hal j and 5] ecti.ng said acid

ol | de CATERBdGErAHRC il S dhetelonane Fhscid BhESeling ad St b zeon
As the catal yst which can be used in this step, a nmetal conpound such
as zi ndo aemsextinto a decaEienpicrriddubde epdsebienting seidusiddralide rpd ibuty ketiapio
and an enzyme such as lipase can be cited. Regarding the reaction

t enper aimideioatin tieeprasendadf obasst ep by a catal yst, it can be carried
out at from-20 to 120C, preferably from20 to 80C. 10 Regarding the

reaction tenparnpd tiflyatwiliBecamaabd ANl £db, Whictd] cBAPSeSd §lthY dfhcaBetate,
acid halide, it can %e carried out at from-20 to 120C, preferably

from

acid RIS E%ﬁ%*%‘ﬁé%?@%? OREb R hortt il ke Do SR EPR e ited
brom de, re se e fornul a |ates at
Chis step,  aRGEHOVE e BABRTNIT PO TS AL PRSP X AT Tyt it

isomer 15 ratio of the thus obtained

( 2E, 62 ceEjednui sioiverny20 1 B08Cdereteratile fram Heto(89p¢] ant hol ) can be

i nproved by carrying out purification steps such as distillation as

ocecasi on denm®rgdardingtQ0 fEttisiPreagkeiiroat e thodhtiBa sAp veticlopdsséstarouzhan
nmet hod B for producing (2E, 6Z 8E)-N-isobutyl-2,6,8 2 0 decatrienan de

(o ekl i oy s b s s
In this connection, (2E,6Z,8F)-2,6,8-decatrienoic acid chloride and (2E,6Z,8E)-N-
isobutyl-2,6,8-decatrienoic acid bromide, represented by the formula (A8), which are
intermediates at this step, are novel compounds. In addition, chemical purity and isomer
15 ratio of the thus obtained (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide (spilanthol) can be
improved by carrying out purification steps such as distillation as occasion demands.
[0078]
<Production method B>
As an outline, the method B for producing (2E,6Z,8E)-N-isobutyl-2,6,8-
20  decatrienamide (spilanthol) of the invention is carried out by the reactions which comprise the
steps shown in the following.

[0079]

[Chem. 32]
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[Chem 32] 23 Acy 0 OR al RB20ORei Y ORe ORB (Bl) (B2) (Bg) X\

/\ SORB' - YaP/\ ORai O T (134) ORB'1 X (B5) ORBi \ HO2CCONH Bu ' /
CONHiBu RB1 iO ~ORBI + (66) (B7) \ nmmlonic acid or half ester ' \
CONH1Bu (B$) \ i-BuNH2 B a | BuOR[BOO8O] (Ln or ae, Acyl
represep % m\acﬂ/ar oup_havifg to 5 carﬁoﬂm and
RBI' eac mde&q&pdently representwgn Qﬂakyl group havr@g forfm 1 to 4
carbon atons, RB! and 5 RB'' form a dival ent }bon chain

whi ch may have a substltuent group, RBZ represents apn al %anesulfonyl

group, a benzagesum%yDR roup_or, ony gr p, and RB3
represents  a ydroge ,QI om or . an a-kl Ky Lép havt+ag—Frem=l to 4
carbon atons.) [oqgg,] Fhat is, (55)

x
~ x HO,C” “CONHiBu Ci/\
C( G —— E\/i/ - Z™CONHiBu
OR =0
B1

+

OR""
(©6) (B7) X
malonic acid l
or halfeste/ X" NCONHiBu

(B8)

X i-BuNH,
Cf\ i S
7 COR” (\/i/\
CONHiBu

2

[0080]

(In the formulae, Acyl represents an acyl group having from 2 to 5 carbon atoms, R®' and

RBY each independently represent an alkyl group having from 1 to 4 carbon atoms, or R and
5 R®" may form a divalent carbon chain which may have a substituent group, R®* represents an

alkanesulfonyl group, a benzenesulfonyl group or a toluenesulfonyl group, and R3? represents

a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms.)

[0081]

That is,

10  (BI) a step for preparing a hydroxyacetal represented by the formula (B2) by an acetalization
reaction and hydrolysis of an acyloxybutanal represented by the formula (B1) (acetalization
step);

(BII) a step for preparing a sulfonic acid ester represented by the formula (B3} (sulfonic acid
esterification step);

15 (BHI) a step for preparing a halide represented by the formula (B4) (halogenation step);
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10 (Bl) a step for preparing a hydroxyacetal represented by the
formula (B2) by an acetalization reaction and hydrolysis of an
acyl oxybutanal represented by the formula (Bl) (acetalization step);

(o ol JBPEpateE rgﬁﬁﬁgﬁlggiﬂg@aﬁwf (9258)- %bﬁeﬁﬁtr%fresreﬁi%%?%é Rifmbl (35 by

esterification step); 1) as

for pre aan hal i de r e. fornm t
step): Mayich Shosghap iy FEHRIA TP it is B Y Birn o380 ee%%
represented by the owi ng a phosphoni um sal t

(f or mul &t CBBBOPE‘W%]PJE{'? tnde roegbqsmngmﬁﬂ‘h@gfrs’f*%rlétee&) to react wit h
crotonal dehyde under a basic condition (Wttig reaction step); (BV)
step f dBVDesarfonpreparglBy.-050 toatidenal repreperderblit e foynulh éB’f)d:ryrﬁ@mpt@cmg
by deprotecting 5 the octadiene acetal represented by the fornula
(6) 5i n thhectpdiesenetl afprantad b tieabahylai(s) in(hepeshee bf anacd epylysikBVI )

a step for preparing a m xture of N-isobutyl-2,6,8-decatrienam de and

N-i soby H%hoédgnﬁﬂ%%ecatrlenanlde represent ed by the fornula (B8), by
al I owi ng 't he j-octadi enal represented by the forrmula (B7) and

er ﬁ%k%?tﬁ%Eﬁtﬁ@%%ﬂﬁg%%?f%‘ﬁﬁﬁﬂwﬁ% (28"l BT
t

St op. f ST SEmE s TRISFHES R lgeifeaé&e?ég}a'%%?‘%ﬁ@eﬁég?tﬁ%%%@%q%ﬁw@iem ed

by the formula (B8), in the mxture of a positional isonmer of

N- i sobuepkreraesty the formida GHY) andewlanic agds toallflé?féﬁﬁﬂ@‘ieéﬁﬁéwns‘tnéﬁf g kasic

into N-isobutyl-2,6,8-decatrienam de (spilanthol) under a basic 15
comdi ti orondi(ibﬁm&mandmﬁsobu‘@bﬁmloﬁagamiésiscuﬂlow‘né seundeagt the neactioe asthown
in the aforenentioned reaction scheme. [0082] According to the

pr oducthgenioetiagdKkBoefenbfd siepMgndndon, the al kyl group having from 1
to 4 carbon atons nmeans a nethyl group, an ethyl group, a propyl
group, (Q@fﬁ)sa%%p%y isomerlzlng the N-isobutyl-3,6,8-decatrienamide represented by the formula
(B8), in the mixture of a positional isomer of N-isobutyldecatrienamide obtained in the
aforementioned step (V1), into N-isobutyl-2,6,8-decatrienamide (spilanthol) under a basic
15  condition (isomerization step).
A series of these reactions are shown in the aforementioned reaction scheme.
[0082]
According to the production method B of the invention, the alkyl group having from
1 to 4 carbon atoms means a methyl group, an ethyl group, a propyl group, an isopropyl
20  group, a butyl group, an isobutyl group, a s-butyl group or a t-butyl group.
The acetalization step of (BI) in the production method B of the invention is not
particularly limited but can be carried out by a general acetalization reaction of the formyl

group of 4-acyloxybutanal, using mono-ol such as methanol and ethanol, diol such as

ethylene glycol, orthoformic acid ester such as methy! orthoformate, or the like.
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20 group, a butyl group, an isobutyl group, a s-butyl group or a
t-butyl group. The acetalization step of (BlI) in the production
method B of the invention is not particularly limted but can be

carri ed out By 8GNRAe ASRRL L BLRNEARL LARAE bl B LAk " OUP

of 4-acyl oxybu , usli ng“nono- suc as net and et ano di ol
such as eth | ene col or.t hof or aC| ester such a

S S saeBp T oRS, LSk oG A L ok oL SHEDL S O] can e
hydronS|s after carrying out the acetalization reaction can al so be
carri edbtiedi n Astike sl grouaey A-asnigxgbuienal. celeinisi tied MyBisoRse. reYIETeME be
obtained. As the acyl group of 4-acyl oxybutanal, which is used in

t hi s caseh assenydcetyl gropp, a popinoys g@up anéaﬂoutyg}f}(gnmp andrecpadoyn gidgio, as
and a butyryl group can be cited. In addition, as 5 the dival ent

car hon thdivaleMdatibn chafnOXINER s e byaRY JRBIR "Anghdhreaestht Aeetalagbialy,
noiety, a nethylene group, an ethylene group, a trimnethyl ene group,

a 2,3- 8 atﬁ‘gﬁ. gtsf@t LB ethGRAe gﬁouasl 4 84.LuRaRal ﬂgﬂﬂl the the like

reaction e ep, It can"be carried ou rom-1

to 100C rably fromO to 40C. 10 [0083] The sulfonic acid
esterlﬁ?éag %ﬁfstep of (BlIl) in the production nethod B of the

i nvention can be carried out by allow ng sulfoni¢c acid esterjification

agent such afeewdirdherartQHFmDeiye BT hePy HAAR DATFied Rt at from <10 to
hydr oxyacetal represented by the formula (2) obtained in the

above- et quefdrapBl fromiOntotdECpr esence of a base. As the sulfonic acid
15 esterification agent, al kanesul fonyl chloride such as

neibanggmi Fjonyl chloride, ethanesul fonyl chloride, arenesulfonyl

chl oride such as benzenesul fonyl chloride and p- toluenesulfonyl

chlori de, an%&@eféﬂlggmgeae@ﬁcaﬁgh% a?gyfns%ggl A dnor'ﬂe bA® Siyhd oni c

acid ester represente |nt IS step is a
o IR ) P i 5 e SRS AR T T o
methanesulfonyl chloride to react with the hydroxyacetai represented by the formula (2)
obtained in the above-mentioned (BI), in the presence of a base.  As the sulfonic acid
15  esterification agent, alkanesulfonyl chloride such as methanesulfonyl chloride, ethanesulfonyl
chloride, arenesulfonyl chloride such as benzenesulfonyl chloride and p-toluenesulfonyl
chloride, and the like can be cited. In this connection, the sulfonic acid ester represented by
the formula (3) obtained in this step is a novel compound.
Regarding the reaction temperature at this step, it can be carried out at from -10 to
20  100°C, preferably from 0 to 10°C.
[0084]
The halogenation step of (BIII) in the production method B of the invention can be
carried out by allowing the sulfonic acid ester represented by the formula (3) obtained in the

above-mentioned step (BI) to react with alkali metal halide such as lithium bromide .
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[ 0084] The hal ogenation step of (BlIIl) in the production nethod B of
the invention can be carried out by allowi ng the sulfonic acid ester
represented by the formula (3) obtained in the above-nentioned step

(BI'l) tor eaﬁg%a&f\ﬁﬁl? 1R KabdonBhAtaftdd 4idRis 31PNt 38n bd LR BRI BoHE-10 186

Regarding the Teaclion tenperature at this step, it can be carried

out atéhéggéé%%ﬁgﬁépég%&h4pﬁgferably fromO to 40C. [0085] The Wttig

reacti production nethod B of the invention
can be 5 carried out by allowing the acetal halide represented by
the fof®A8°h (4) obtained in the above- nentioned (BIl1) to react with
a tertiary phosphine to convert into a phosphoniumsalt, and then
al | owi ng cr oTha#itehydaidnatepat! (BREriecine prodectica thetbod Bed tith invarionAsn be
the tertiary phosphine to be used in this case, a conpound such as

PY3s (Y ch8iH 85 EW Sl ieVdce @l RAlRle @6prédentedity! th@Ff@RRIAE) 6hraiiel iheebave-
substituent group) can be cited. As the al kyl group represented 10 by

Y, an %eﬁxbn&r@gé{&%\éw%ﬁﬂ O dar cgsPﬁi% b Box%ﬂriﬁtol ag%hgﬁ@f&ﬁhmﬂ GAHRRd @

hexyl group, a group, a % o group, a cyc group ‘and

the like can be cited. Q s, the aryl grou f. the |l group

wht oh iy AavEECotBakeRiE bt Btk o Jrat Bondtohy A ol
group, a naphthyl group and the |like can be cited, and as_the

subst i Phewphingrte }lswnéﬁwﬁsega BRIBPOGiSHEN a5 P ¥pd Y repeesgnts gp gHeyl iogRer an
can be cited. In this connection, the acetal of 4Z 6E-octadienal 15
whi ch iasyl gbiupiwitedh imaythavs a stsptuest growgwah be oitpb untls thRelfan dioug represented
reaction tenperature at this step, it can be carried out at from-10
t 01 010Q¢ Y, phefiel gy Hak i@ 26n 1 @ 90&boh RB6G] a PhaydepuntadekiDeroap,en cefyl
(BV) in the production nethod B of the invention is not 20

oL by, SoRop e i udnens bsed o
tenper %% leeearﬁtgr&?pi \?Vhﬁ:hei\r?ay lilatve %%ﬁ'bs%?ue%?élroiuS,dasqglgre?etntédrbw,_ a phenyl group, a
naphthyl group and the like can be cited, and as the substituent group, an alkyl group having
from 1 to 4 carbon atoms can be cited. In this connection, the acetal of 4Z,6E-octadienal
15  which is obtained in this step is a novel compound.
Regarding the reaction temperature at this step, it can be carried out at from -10 to
100°C, preferably from 30 to 90°C.
[0086]
The deprotection step of (BV) in the production method B of the invention is not
20  particularly limited and can be carried out by a generally used conversion method of acetal
into aldehyde. Regarding the reaction temperature at this step, it can be carried out at from -
10 to 100°C, preferably from 50 to 80°C.
[0087]
The Knoevenagel step 1 of (BV]) in the production method B of the invention can

25  usea general method in which an aldehyde and an active methylene compound are reacted in
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10 to 100C, preferably from50 to 80C. [0087] The Knoevenagel step 1
of (BVI) in the production nethod B of the invention can 25 use a
general nethod in which an al dehyde and an active nethyl ene conpound

are r eaftRtkehfe of2bdsh ndis@aRNAOUP by 8siRRSE, 6Bt tdBertRhe ihedlRUyddBhdusi ng
47, 6E- oct'adi enal as the al dehyde and nonoi sobutyl nal onate am de as

t he actjyve: - L hi kS f G4
unsatu [Fl{g}l'gg%%%ﬁﬁgmg %%}?‘%%{3} qﬂenédzgltvtﬁ ?%eﬁlggér%gcﬁpngp\l%g&'aﬂyp % rSt dtvgoolgo?lﬁig
car bony group, hut the jsomerization reaction of the_ subsequen
step caﬁaﬁémé%\”iafe &O@QPu%d i‘f!ﬁ’g%‘t“‘@a‘é‘%%f‘r%%ngﬁ ofg g‘?e ‘P?g%%‘é’hl ng
the reaction tenperature at this step, it can be carried out at from
-10 t ogrobPO@;t the wbmeaditipn freastioB Of the selgequdr0e@BLan be cdoed suimerhorat i on
reaction step of (BVI1) in the production nethod B of the 10

I nvent k&faratingolBomasat urat ed i somer can be selectively isonerized
into c43 unsaturated isomer by heating the m xture of two isoners

obtai ned in Rbe, aho iR PREHpShER 4BYE ktehNit b REASEH%S: bnA10as €.

As the base to be Used in this case, an inorganic base is desirable.
Regar di he reaction ture at this step, it can be carried
out at lﬁ&énp-ref@r%ﬂ%éé?gg& ‘erably from50 to 90C. 15 [0089] In
addition, as shown in the Knoevenagel step 2 (BVIII) of the
produc{0®8] met hod of the invention, decatrienoic acid or an ester

t hereof as a precursor of spilanthol can be obtained by the use of

mal oni ¢ aci dlmthe dsomeriaation medttnlsspfof€BVED in thetpeadhictbn niethaddhof hebut yl
mal onate am de which is used in the aforenenti oned Knoevenagel step

1.1As shewhod, thd Peudbiuditd RBmélclRRcBively isoRictiadt i@ of ARsaArdRd R®mer

obt ai ned when the thus obtained decatrienoic acid or an ester

Cher eof s, udr.ol XEGE 8 i 4RASL BbratiBl MO0 AR GARKOR SAE 1BIHn RN

then ¢

presence of a base. As the base to be used in this case, an inorganic base is desirable.

Regarding the reaction temperature at this step, it can be carried out at from -10 to

100°C, preferably from 50 to 90°C.
15 [0089]

In addition, as shown in the Knoevenagel step 2 (BVIII) of the production method of
the invention, decatrienoic acid or an ester thereof as a precursor of spilanthol can be obtained
by the use of malonic acid or a malonic acid half ester instead of the monoisobutyl malonate
amide which is used in the aforementioned Knoevenagel step 1. As shown in the amidation

20  step (BIX), spilanthol can also be obtained when the thus obtained decatrienoic acid or an
ester thereof is hydrolyzed by a general method as occasion demands, and then converted into
an acid chloride using an acid chloride forming agent and allowed to react with

isobutylamine.
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an acid chloride using an acid chloride form ng agent and allowed to
react wth isobutylamne. 28 In addition, spilanthol can al so be
obt ai ned by directly condensing a decatrienoic acid ester and

i sobut yl am nen Hgdinen,BPANATRITHE Bls8 Be bbRaRd WIdiRelRtorkienins B desiiGdhonSacid
zinc acetate and zinc trifluoroacetate as the catalyst. [0090] 5 It

i S poss - :
above- it FhsOuY Batif P R et PCIES00 ) BN shlfes ing acetae
Wi t hout carryi. out purificatjon operation, or it can be used in
the su &H@ﬁ?ﬁg?%ﬁmﬁg?éFtﬁéﬁWﬁﬁhg out a generally used purification
operation (distillation, recrystallization and the |ike). However,

it is dé8¥table to inprove chemical purity and isoner ratio of

spi l anthol by carrying out purification operations such as 10

di st | | at i on Itais posglasiatyn tolesethe sarget fOBGdce #Peaptivd theaaboreivot oid sspsam
outline, the nmethod C for producing (2E, 6Z, 8E)-Nisobutyl -2, 6, 8-

decat r it aiBseuchtftbp and bak pRdutiRaithdly et iff onts Miaifiche6h é}]%lﬁrathm, bP® can
reactions which conprise the 15 steps of (Cl) to (ClV) shown in the

I]%L: O\(Ni se(‘%%otﬁglsulis[f%msteg g%terl\caﬂyﬂlg out 9 g%greraIYy Ysed %ﬁﬁéﬁo\ﬁ:}tﬁgra\ﬁoﬁ
(distillation, recrystallization and the like). However, it is desirable to improve chemical
purity and isomer ratio of spilanthol by carrying out purification operations such as

10  distillation as occasion demands.
[0091]
<Production method C>
As an outline, the method C for producing (2E,6Z,8E)-N-isobutyl-2,6,8-

decatrienamide (spilanthol) of the invention is carried out by the reactions which comprise the

15  steps of (CI) to (CIV) shown in the following.

[0092]
[Chem. 33]
0 (o] g
X oRr®" XY, oR"’
cn (C2) ﬁ
(R°*0),PCH,CO,R?
o o
\/E/\)I\ Cl \\/\—/\)I (05) _
= OR N -
(C3) (C4)
o 0
W\A)J\ORCZ e M/U\El/\r
(C6) (C7)
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O (Rc30) 2PCH2CO2Rc2 (CS) (C3) (4) OO0 ORc2 _/ - HH (CB) (C7)
29 [0093] (In the fornmulae, RCl, RC2 and RC3 are an al kyl group
having from1l to 4 carbon atons; X is a chlorine atomor a brom ne
at om 3Y is an al kyl group or an aryl group which may have a
substituent group.) 5 That is, (Cl) a step for preparing a

(4z, 6E§;InC}ﬁ]-t: ?é%hﬁ[h%' ﬁca?{w Iﬁff{e’raré g:?ﬁlﬁ?ﬁ%%g@hg}{n%ﬂgmgfﬁ)ei é’zlrb(];rpﬁtﬁyllsa}( isa

(C3) b oW ng a phosp oni'ums ent € enera

formul a is. derived Lom g 4- hal obutano C_aci

repr o5 Ehbt By Weahgrgﬁa?eﬂm%m{#és e W AP FgHg %ﬁﬁ‘iigw harea
to react with crotonal dehyde under a basic condition (Wttig reaction
10 st epgybstifuent grodpdt ep for preparing a (4Z, 6E)-oct adi enal represent ed
by the formula (C4) by reducing the (4Z, 6E)-octadienoic acid ester
repbesent ed Biattihe general forrmula (C3) (reduction step); (ClIl) a
step for preparing a (2E, 6Z, 8E)-decatrienoic acid ester represented

by t he (@pness for pRpatth@a (AZBIE ctaailér@wmgdééie réﬁ%seﬁ@d@cﬂ]a@emml formula
represented by the fornula ( to react 15 with a

(o) oRaar o page & pE: Pﬁ?‘%ﬁga ! %?3%??2%9 Kol R S o
decat 1 CBEETE R ﬁ%?%tf*'ﬁl}s‘ﬁ%%%é R TR R TR 8??1%}?!&*3%%9% o
react \Q\nergugryl psh(())sbplﬁlr){el ?orr}eggt win?h crotonaldehyde under a basic condition (Wittig reaction
10  step);
(CII) a step for preparing a (4Z,6E)-octadienal represented by the formula (C4) by reducing
the (4Z,6E)-octadienoic acid ester represented by the general formula (C3) (reduction step);
(CHD) a step for preparing a (2E,6Z,8E)-decatrienoic acid ester represented by the general
formula (C6) by allowing the (4Z,6E)-octadienal represented by the formula (C4) to react
15  with a phosphonophosphoric acid ester represented by the general formula (C5) under a basic
condition (Wittig reaction); and
(CIV) a step for obtaining (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide by allowing the
decatrienoic acid ester represented by the general formula (C6) to react with isobutylamine in
the presence of a catalyst, or by hydrolyzing the decatrienoic acid ester represented by the
20  general formula (C6), converting said acid thereafter into an acid halide, and allowing this
acid halide to react with isobutylamine (amidation step).

A series of these reactions are shown in the aforementioned reaction scheme.

[0094]
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the presence of a catalyst, or by hydrolyzing the decatrienoic acid
ester represented by the 20 general formula (C6), converting said
acid thereafter into an acid halide, and allowng this acid halide

to react wi tﬂcéo?@i&\l%%/ HRP OB MR o BthE Rlvenfiod 8hd ARy ol BSEng from
reactions are sho in the aforenenti oned reaction schene. = [0094] 30

ar oup. RACHSE F%ﬁ%‘?ﬁs‘i’%%‘%siﬁfé‘%ﬂ@?ﬁ?g% %ﬂﬁ%@%&h}zﬁﬁfpﬁ%ﬁ%ﬁg, oLy
Sobut §1oGr o1 &g G gtbuil iy Pk <l Bk o gl B W 1 7

reaction step of (Cl) in the production nmethod C of the invention is
not 5 parti €o¢ Bfiftig epationstepad dCDan thsereductive snegind Gof gielipyanggn isnot
4- hal obut anoi ¢ acid ester represented by the formula () to react
W th apieictlady Vinfittdspbicaebd cardenwertly allotvingthe gpHadghintmoitacshéter and
then all ow ng crotonal dehyde to act thereon under a basic condition.

I n addidyQBntel bylthe ROHEIAACE) forefot NANDR R pRAbREE o 888 1Qhtotahe
conpound represented by the fornmula (Cl) wth a hal ogen at om havi ng

)
furt he;ﬁﬁ&g}gpggrga%{gaﬁi ot e alm;ﬁgg?fa@éﬂmeﬁg%é o fRfARLRA Rislconlifon.

pr epar osphoni um's e.d., m orine atomto brom ne

atom _or_vice.versa). As the tertjary phosphi,ne to be,used in.this
cace. K ubliSh it etebiats wing The b dbalitt PR Gokets B b Ak Ry
group which may have a substituent group) can be cited. As the alkyl
gr oup f@pwé%%%éﬂﬂb@/halpge@rat@n legying fathsT Feahiasvity Bphosboniughsaion
atons, a pentyl group, a hexyl group, an octyl group, a decyl group,
a Tycl Grenayibngronrpo predatidgsthe pkesphamutnesaltFe. i, froth chibrim: atem to heoraing ptom,
group of the aryl group which may have a substituent group, as

repr esgnvied veia)Y, A thEeMiAry hosHhinedto bapbddiyilthig cadepa andpdiiel dutlkes PEN(Y
be cited, and as the substituent group, an al kyl group having from1l

: ﬁe4prc AR RLAM B r Gh B e BA9BEn TG hb Rl hel EBudfcah Bk bied. N

uction neth of tHe 1 nvention is not 20 particularly

Lionm;/g?%s%é gléc%fe]gero% Qe\fairéssgntte@ %§ \j, tn iaﬁ(y?glro%g ‘ﬂ%fhg BeollPt ROA b E Qtoﬁﬂpa pentyl

group, a hexyl group, an octyl group, a decyl group, a cyclohexyl group and the like can be

15 cited. Also, as the aryl group of the aryl group which may have a substituent group, as
represented by Y, a phenyl group, a naphthyl group and the like can be cited, and as the
substituent group, an alkyl group having from 1 to 4 carbon atoms can be cited.
[0095]

The reduction step of (CII) in the production method C of the invention 1s not

20  particularly limited with the proviso that it is a reduction method which can convert an ester
into a carboxylic acid, and the (4Z,6E)-octadiene carboxylic acid ester represented by the
general formula (C3) obtained in the above-mentioned (CI) can be reduced by using metal

hydride such as DIBALH, Red-Al, LTEA or the like can be used.

[0096]
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into a carboxylic acid, and the (4Z, 6E)-octadi ene carboxylic acid
ester represented by the general forrmula (C3) obtained in the
above-nentioned (Cl) can be reduced by using netal hydride such as

DI BALH, Red-y,q \Nltt[ | Ie;%ttoh Q%P lJrkerpan ik rH@eSion RPRRI ¢ 3% hENRvMibh idnot

reaction step of he producti‘on nmethod C of the invention

'(EZ”EE pedy! '&ﬁenaed’ée%resen?ﬂr@eﬂﬁoﬁf? Egrf %tgag i) Oaﬁth%ttte f&%zteﬁ%y
c |
cster RERPESORLGH SRiTREnBRgreat P o oAb s ¢ 5

condition. [0097] It is possible also to use the target substance in
each spbgspbpnaphesphibtoecidentel wiredertel py thegepapel formuk (&éé usdfs sdgsient
step as a crude product w thout carrying out a purification

opebat comiiti@t. it can be used in the subsequent step after carrying
out a generally used 10 purification operation (distillation,
recrysr[@jglﬂzati on and the like). [0098] The am dation step of (ClV)
in the production nethod C of the invention can be carried out by

directly Subleeidasid 16 ASRaNL ENAI GraGhet £ e %Fﬁp@%%gt@edm%&téﬁ (€D

formla (C6) ai ne |one

i sobut datl on in th ce of a 15 ca .or

nydr ol S fHEC dRER L 18P e° acriie Bt C@Fp e sBry 28 o0y < PHE egPhul A

(C6) to convert into correspondi ng decatrienoic acid, and then

al | owi RBSIAROTRET § cha be gasskinithsrsubsraentsiep aftst cRERB OH 3 EereEhyared i nto a

decatrienoic acid halide, and subjecting said acid halide and

i sbbut phafitatienoperatipal (attiistii]mtibm, redrgstplliesiemcanddhe Bkdjase. | n addition, it

is possible to inprove chemical purity and isonmer ratio of the thus

obt ai nggho82E, 67, 8E) - N-i sobutyl -2,6,8 2 0 decatrienan de (spilanthol)

by carrying out purification operations such as distillation as

occasi on demppdsyidation step of (CIV) in the production method C of the invention can be
carried out by directly subjecting the decatrienoic acid ester represented by the formula (C6)
obtained in the above-mentioned (CIII) and isobutylamine to amidation in the presence of a

15  catalyst, or by hydrolyzing the decatrienoic acid ester represented by the formula (C6) to
convert into corresponding decatrienoic acid, and then allowing an acid halogenation agent to
act thereon to convert into a decatrienoic acid halide, and subjecting said acid halide and
isobutylamine to amidation in the presence of a base. In addition, it is possible to improve
chemical purity and isomer ratio of the thus obtained (2E,6Z,8E)-N-isobutyl-2,6,8-
20  decatrienamide (spilanthol) by carrying out purification operations such as distillation as

occasion demands.

[0099]

<Production method D>
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[ 0099] <Production nethod D> 32 As an outline, the method D for
produci ng (2E, 6Z, 8E)-N-i sobutyl -2, 6, 8- decatrienam de (spilanthol) of
the invention is carried out by the reactions which conprise the

st eps of (DI sl oBYE! thi nSRQMD ikY rb&cﬁx% ?EM@&)-NQMJI@G gChem 34]
A ~o 0 OXv v ORIl X Y3PORDL o)e) RD2) X2

%ﬁﬁéﬁ%ﬁ%@ﬁ be e éﬁ%%&%&%&éﬁﬁ%ﬁ%ﬁ‘% e B
22? pon SpaEn i OV shva i EelPbRikyr oup. a benzanceu fonyl gr oup

or a toluenesul fonyl group; X1 and X2 are a

[0100]
5  [Chem. 34]
o o X9 o
x\/\)LORDT_——*X-“Ysp\/\)LORDi - \/\—:/\AORN
(D1) (D2) (D3)
0] O 0

RDZ)’LXZ o 0 MO)J\/”\ORDS

0
{D5) (D7)
OH " | OJI\RDZ e
L P

(D4) (D6)
OCH O
d\)\\ D3 ORD:i d\/‘L /\r
l =z
{D8) (D9) (D10}
orR™ 0
(D11) {D12)

[0101]

(In the formulae, RP! RP? and RP? are an alkyl group having from 1 to 4 carbon atoms; R is
an alkanesulfonyl group, a benzenesulfonyl group or a toluenesulfonyl group; X'and X* are a

10  chlorine atom or a bromine atom; and Y is an alkyl group or an aryl group which may have a
substituent group.)

[0102]
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10 chlorine atomor a bromne atom and Y is an al kyl group or an
aryl group which may have a substituent group.) [0102] 33 That is,
(D) a step for preparing a (4Z, 6E)-octadi enoic acid ester
represented Ry,t:be general fornmula (D3) by allow ng a phosphoni um
sal t represented’by the general fornmula (D2), which is derived from

a 4- hal pbut anoj.c aci d _es resent.ed . t he ner ornul a, £D1 ).
Co 1 oadBTH S o (ko EBIRREME S Qe RSP Sl e finlne
reaction step); (DIl) a step for preparjng. (4Z, 6E)-octadjenoi ¢ acid
r epr esdRBeBY BYOWYIRE afF)bL'P?RhO&l t %VGSWW Sb? igﬁ’éerﬁﬁ‘?f@mula%bsﬂ which is
(4Z, 6E) -oct adi enoi ¢ acid ester represented by the general fornula
(D3)  (desidecofrgmiast-balep)iangiOp¢id pstar rspreperfied by thepanémbfoammaxed), to react
anhydride represented by the general formula (D6) by 10 allow ng the

4, 6soctvwiei @bnheldakydd undpr £5aid @ddipnt(Mdttfcaeatton stdp¥) to react with an
acid halide represented by the general fornula (D5) under a basic

condi (o 6Hpger fRPI%MI @2, BHchaRhSic RIERpreséitddy BeSbeulh 4 by

preparing'a 3-0x0-6, 8-decadi énoic acid ester represented by the

he goru bt Rl 7 b BbioRL B 86 FoRen By e PRk PRAERAIRY, o

nonoest er represented by the general fornula (D7) (carbon increase
step); (g Iygisste@) for preparing a 3-hydroxy- 6, 8- decadi enoi ¢ aci d
ester represented by the general fornula (D9?b by reduci ng a ketone
noi et y (BAI} hatep fanpucpuine aseized envredaapiesenied by thepgenswh famulapP ) hy
general formula (D8) (reduction step); 20 (DVl) a step for preparing
N- L 90 buil lphvir thy drceaxctadicidic edd eipeesanticd by tepioaselat(Bd) toyretdtevitlf or avid balide
(D10) by allow ng the 3-hydroxy-6, 8-decadi enoic acid ester

r epr esgpbeskniiA ’t%yl'tﬁe ceeRgrehmile (D8 @hdePPhadiOcdRiafdn Wik Arh9udy/dyarhesie

(am dation step);

step);
(DIV) a step for preparing a 3-oxo-6,8-decadienoic acid ester represented by the general
formula (D8) by allowing the mixed anhydride represented by the general formula (D6) to

15 react with a salt of a malonic acid monoester represented by the general formula (D7) (carbon
increase step);
(DV) a step for preparing a 3-hydroxy-6,8-decadienoic acid ester represented by the general
formula (D9) by reducing a ketone moiety of the 3-oxo-6,8-decadienoic acid ester represented
by the general formula (D8) (reduction step);

20 (DVI) a step for preparing N-isobutyl-3-hydroxy-6,8-decadienamide represented by the
formula (D10) by allowing the 3-hydroxy-6,8-decadienoic acid ester represented by the
general formula (D9) to react with isobutylamine (amidation step);

(DVII) a step for preparing N-isobutyl-3-sulfonyloxy-6,8-decadienamide represented by the

general formula (D11) by subjecting the N-isobutyl-3-hydroxy-6,8-decadienamide
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(DVIl) a step for preparing
N-i sobut yl - 3- sul f onyl oxy- 6, 8- decadi enam de represented by the
general fornula (D11) by subjecting the

N- i SObubylescardimely @ Yorfhubs dSRAW SRR BdstérBRI88# (ufnidacid @ rdrBic Al A

(D10) to sulfoni'c acid esterification (sulfonic acid esterification

step); f%%ﬁ VIII) a step for obtaining
(2E, 6Z, |sobutyl 2,6, 8-decatrienam de represented by the

f or mul trn . . .

N1 Sob P A or e R B E A diokbda G e uismpmidagyoreserpbby the
general formula (D 11) mnth a base under a basic condition

(el i m rfarela (8 %)d:)y rentige thes-1gfoutidsalioarlory s deppdiestids represanted by

af orenenti oned reaction schenme. [0103] According to the production
met hod the génetrdi doinnile (D 1 Drwittt dbasalokyitr agpapigrondivion delfminmiorlste). 4 car bon
atons means a nethyl group, an ethyl group, a propyl group, an

i sopropyl 10 Qg1 of thebdhekttichk QPsho ih SRDAD Y el OAH redctDn Rbidthe. g OUP
or a t-butyl group. [0104] The Wttig reaction step of (D) in the

product@ ghymet hod D of the invention is not particularly linmted and
can be arﬁied out by allow ng the 4-hal obutanoic acid ester

phosphi ne. o ARG OILRT Brod S raphbhetaf ESPEtonains 3 e in i

crotonal dehyde to act thereon under a basic condition. In addition,
it is powstearkon FomsawanyRmeRy! BOUBGEIEAYI RO APRDYE SFYBURRISOPTOpY]
represented by the formula (D) with a hal ogen atom havi ng further

hi gl acgrbwp, taybutsd izr@ipo s fsohityhgreap.ta s-byhabipns a pbutyt gooppr epari ng t he
phosphonium salt (e.g., fromchlorine atomto brom ne atom or vice
versa).[0As4]the tertiary phosphine to be used in this case, a conpound
such as PY3 (Y 20 represents an al kyl group or an aryl group which

may have a sufgty/idie FBac%rPé%@;) of:@ﬂ% Beme b?&ﬂctlorﬁ%eih@ﬁ TRbKNE iB/eBHBh is not

represented by Y, an al kyl dgroup having fromI| to 4 carbon atons, a

pentyl epxgtll&‘r'é%i BnflSI q h tdfarrffll ‘i’xgw Elr&ﬁ%g%eAf‘hS'lf?sBXt'an%%B es

cycl oh p and e |'1Tke can e ary group
of the rgpl%sen%do b)P \e/:wgerclzer}alnta}qmﬁa (Bl) tosrgatljcst tvxlrit uaetre%ia § gr%)sphme to convert into a

15  phosphonium salt, and then allowing crotonaldehyde to act thereon under a basic condition.
In addition, it is possible to exchange the halogen atom of the compound represented by the
formula (D1) with a halogen atom having further high activity for phosphonium salt
formation, prior to preparing the phosphonium salt (e.g., from chlorine atom to bromine atom,
or vice versa). As the tertiary phosphine to be used in this case, a compound such as PY3 (Y

20  represents an alkyl group or an aryl group which may have a substituent group) can be cited.
As the alkyl group represented by Y, an alkyl group having from 1 to 4 carbon atoms, a pentyl
group, a hexyl group, an octyl group, a decyl group, a cyclohexyl group and the like can be
cited. Also, as the aryl group of the aryl group which may have a substituent group, as
represented by Y, a phenyl group, a naphthyl group and the like can be cited, and as the

25  substituent group, an alkyl group having from 1 to 4 carbon atoms can be cited. As the base
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represented by Y, a phenyl group, a naphthyl group and the |like can
be cited, and as the 25 substituent group, an al kyl group having from
1 to 4 carbon atons can be cited. As the base 35 to be used, it is

not partic r. i m ' it - r {: Ll i
car bong Eée bgeg’a]ll[ gsi AL? : cttg?glgrnlg;ﬁ 1&1@? glé]‘lﬁ ?né}%ré}rﬂglblﬁgj?ﬁe# r‘I']Iallfbt{?) ﬁ?‘gm%ﬁgﬁ‘% ?)éj?&)dg 'EE
sodi um hydr oxi de, potassiu r,oxi de,. cesi um.hydr oxi d nesi um
R C iR BT S R e R
cited. 5 Regarding the reaction tenperature at this step, it can b
car ri edydgridgt cesiugnhydroxide magreaumdivadiaxides colcrpphydroxide, yoiem k[ygmsfiee
The hydrolysis step of (DII) in the production nethod D of the

i nvent iandithedike@tn bpattéed.cul arly limted with the proviso that it is a
reducti on met hod which can convert an ester 10 into a carboxylic

acid, but a K@%efi@i@ ithe MAktEdh tehptratire 4thBis (b, Blthn BEtatE D0 ¢ fdai d0 to
ester represented Ey the general formula (D3) obtained in the

above- g@g%qb%gggrgégﬁ%ﬂﬁioﬁﬁgﬁd@d out in an organic solvent in the

presen |'i'’ke can be used. As the base to be

used, it is not particularly limted, but preferably, [ithium

hydr oxil@&5] sodi um hydr oxi de, pot assi um hydroxi de, cesi um hydroxi de,
magnesi um hydr oxi de, cal ci um hydroxi de, barium 15 hydroxi de and the

li ke can be &ht bydrolysis staprad (Bi%ﬁrethatmd,ucbm astiodrd Althe dxicaEonis i9bdi um
hydr oxi de can be cited. Regarding the reaction tenperature at this
step, iparticanrlhéintissdrwigldtheutodto thaoins-ah@dicion@lihd phiehennbbyvefiraores20
to 40C. [0106] 20 The hydrolysis step of (DIll) in the production

ne{ Bod R0 Qfcafi@y NG R A nhhdih wiR@! thbCddl tBE (A7 FENbdRdentié Acid B&er
proviso that it is a reduction method which can convert a carboxylic

1 T SO S 0 TP NS 1 (0 1 o

obtal nei‘g arll Qrgmhﬁ S%R%XF inThe. }gliE(S)erll’l%g 0{" El) gr!ks)e, gnr?id[hg tﬁﬁe ggrix !(Jje used. As the base to be
used, it is not particularly limited, but preferably, lithium hydroxide, sodium hydroxide,
potassium hydroxide, cesium hydroxide, magnesium hydroxide, calcium hydroxide, barium

15  hydroxide and the like can be cited, and more preferably, potassium hydroxide or sodium
hydroxide can be cited.

Regarding the reaction temperature at this step, it can be carried out at from -10 to
100°C, preferably from 20 to 40°C.
[0106]

20 The hydrolysis step of (DIII) in the production method D of the invention is not
particularly limited with the proviso that it is a reduction method which can convert a
carboxylic acid into a mixed anhydride, and a method in which the (4Z,6E)-octadienoic acid
represented by the general formula (D4) obtained in the above-mentioned (DII) and the acid
halide represented by the general formula (D5) are allowed to undergo the reaction in an

25  organic solvent under a basic condition, and the like can be used.  As the base to be used, it
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hal i de represented by the general fornmula (D5) are allowed to undergo
the reaction in an 25 organi c sol vent under a basic condition, and
the li ke can be used. As the base to be used, it 36 is not

particyl ag Il,%n H@l}r@ﬁmté&%ut%&%ﬁ%ﬁp b¥oth Fgléﬁlﬁfehbﬂb%wmﬁmetﬁﬂr%é’irﬂrfh@ﬁke

pyridine a can be cit egardi ng the reaction

tenperatu this step, it can be carried out at from-10 to 100C,
preferﬁﬁ?@ ?? n10 to 50C. 5 [0107] The carbon increase step of (DV)
in the production nethod D of the invention js n particularly

i mited, andﬁsg%mﬁahe e "E‘ﬁp?fﬁ%lr?ﬁi%g’& SERn{ GRR %C?TEBﬁE W g b]39 ®he
general fornula (D6) obtained in the above-nentioned (DilIl) and a
sal t oft00H& prefbmbiycraoiOdorbHoest er represented by the general
formula (D7) are allowed to undergo the reaction in an organic 10

sol yentoupger a basic condition, and the like can be used. Regarding
the reaction tenperature at this step, it can be carried out at from

-10 to 1000rh95ﬁ£§1£ ﬂi%%éés{ HAMETIY) Bfe pEQ&Eﬁbn H%ﬁwrd%’ UF%QHW%BSH iHfot

(DV) in the production ne e inventron s

particularly |lim.ted, t hod whi ch one noi.e f the

B oxo. aBlediated: et afhodss sfopdfi @éﬁ%@ﬁ}%@%fﬁ%ﬁ@%ﬁ%ﬂfé e geRirla
(D8) obtained in the above-nentioned (D ected to a_contact
hydr ogderatilaPe)ebtalneshinghg etoverseantign @Jgﬁﬁé@)%al& 14 yaploryg acid monoester
het er ogenous catal yst containing transition netal such as ruthenium
pal | adiregpresentedibyktied germral Hyrdnild@ Fedualidved toyndegalthehpartionan snohgaat
sodi um borohydride, or the like can be used. 20 Regarding the

react i @olveRNREERd bisec @inditidnSarst @9 liké tarcleuded. carried out at from-10

to 100C, preferably fromO to 20C. [0109] The am dation step of
(DVI) in therppadiethOR BRINeH pRaffe b1Bis DML R Be EARPBut at from -10 to
100°C, preferably from 0 to 50°C.
[0108]
The reduction step of (DV) in the production method D of the invention is not
15 particularly limited, but a method in which a ketone moiety of the 3-0x0-6,8-decadienoic acid
ester represented by the general formula (D8) obtained in the above-mentioned (DIV) is
subjected to a contact hydrogenation reaction which uses a homogeneous catalyst or
heterogenous catalyst containing transition metal such as ruthenium, palladium or nickel, a
hydride reduction by metal hydride such as sodium borohydride, or the like can be used.
20 Regarding the reaction temperature at this step, it can be carried out at from -10 to
100°C, preferably from 0 to 20°C.
[0109]
The amidation step of (DVTI) in the production method D of the invention can be

carried out by directly subjecting the 3-hydroxy-6,8-decadienoic acid ester represented by the

25  general formula (D9) obtained in the above-mentioned (DV) and isobutylamine to amidation
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carried out by directly subjecting the 3-hydroxy-6, 8-decadi enoi c acid
ester represented by the 25 general formula (D9) obtained in the
above-nentioned (DV) and isobutylamne to amdation 37 in the

presencg (1of prisenad & o Shaly Q! ol KPAFEI9LiNE tHRG-h -6,8-decadienoic acid est
3-hydroxy-é?8-decadien%?c §g¥h estgf érepre@%ﬁ?%d bfmﬁﬁgmagﬁgrgfer

formul g tQ.convert i corr i - hydr - -
decadi axoredty B0 i bk [BOFEERRERTL B SrpihRiatndry-os-
hal ogenati gn agent to act thereon.to convert int, .

3- hydr digade Y 8eeraarRoRan den bl ing a5 arid hrlgeation agsng oot
hal i de and isobutylamne to amdation in the presence of a base. In

t hi s cdhereet foownverhintna 3ilsisenyyh.8 3epadinmeig/acs] gﬂltﬁf?c@ui abhiestigesaid acid
represented by the fornula (D10) obtained in this step is a novel
conpouridlidésnd Bebuwtglhalinest, anddatendy the meehcast 4 bpas elmthis c@nnetiah, the N-
conpound such as zinc acetate or zinc trifluoroacetate can be cited.

10 Reggtshufg-3LRRIré:826 BLRLadieRAHa i @edbd bﬁﬂﬁlea%hﬁﬁlfaggm{)ﬁ&tﬁﬁn&ﬁn&his step
catalyst, it can be <carried out at from-10 to 100C, preferably from

20 to j the reaction tenperature at the am dation step
whi ch ggggggggﬁﬁghg an acid halide, it can be carried out at from

-20 to 120C, f bly f -10 ¢ 0C. 110 15 Th foni i.d
cateri fi oat] df ‘Gt GHURFY DRTDYIS SHok RelbatGE PETE FEDRBG DGR of ot abviat

i nvention can be carried out. by allow ng a sulfonic acid

est er i faredcitoHuagassiate gambagitednet hanesul f onyl chloride to react with
the N-isobutyl-3-hydroxy-6, 8-decadi enanm de represented by the

f odwul a ( D10)Reghtdaigibe réantiohengleoanae abiht iaondationBWp) by 4 catalied, braskence
of a base. As the sulfonic acid esterification agent, al kanesulfonyl

chl ori dersddcdut asirafl -MBthBIREUpfenly 6Bhoxo gegorad et hanesul fonyl
chl ori de, arenesul fonyl chloride such as benzenesul fonyl chloride

d p-tol |.oL i || 1 '
connbct i on.  TREEtr FRsd EwsPille of Be sl By Ayl Bt Bl
Lhe basB e e Sl o ds HPEPRF P20 Trmprederetly from 1 o 50°C: 0"

[0110]

15 The sulfonic acid esterification step of (DVII} in the production method D of the
invention can be carried out by allowing a sulfonic acid esterification agent such as
methanesulfonyl chloride to react with the N-isobutyl-3-hydroxy-6,8-decadienamide
represented by the formula (D10) obtained in the above-mentioned (DVI), in the presence of a
base. As the sulfonic acid esterification agent, alkanesulfonyl chloride such as

20  methanesulfonyl chloride and ethanesulfonyl chloride, arenesulfonyl chloride such as
benzenesulfonyl chloride and p-toluenesulfonyl chloride, and the like can be cited.  In this
connection, the B-sulfonyloxycarboxylic acid ester represented by the formula (D3) obtained
in this step is a novel compound. Though the base to be used is not particularly limited,

triethylamine, tributylamine, pyridine and the like can be preferably cited.
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triethylamne, tributylam ne, pyridine and the |ike can be preferably
cited. 38 Regarding the reaction tenperature at this step, it can be
carried out at from-10 to 100C, preferably from0O to 10C. [0111]

The el i m nat ipQ, S threa(:Q%/l{ y'r%p Ea@urrera? ﬁtdaﬁ%e@fr{ya%upaﬂiorﬁ b8 to
e ou

i nvention can carrie pre era heati ng

N-i sob t | f decatrl enanm de repr esent ed by the

gener al (%d? %‘%%ﬁ %Vbﬁ gd in the above-nentioned (DVII1) in the
presence of a base. In addition, chem cal purity and isomer ratio of
the t hu8lblt ai ned (2E, 6Z, 8E)-N-isobutyl -2, 6, 8-decatrienani de
(spilanthol) can be inproved by carrying out purification steps such

as distill at iThe eiimintoasteprof (PWaIHS. thd proRegimdheod Meofithadivemion can be
tenperature at this step, it can be carried out at from-10 to 100C,

pr efser afiYed du@ gréfél‘a f?q:xeat[u%lﬁag]I\IJEBQU‘@QBJsﬁmwxﬂ@gﬂeeﬁﬁehﬁlﬁg' S

manner i s usef as a flavor additive agent food or drink

fragr ar} reggnte% gg‘nerﬁ 8%]5“ Coaoltalﬁ&fi tLt;'ee a’tlo'vESnaR%nE& @5‘{/) fI} &rt

conbi na sense e sense o SKI N sensa n an

i ke) stinulants such_ as, existi ool.in and war m

above- MERENEHE BPst (gl s oy PO f%s?‘gﬁatbfamed
ment hone, canphor, Z;ﬁ'C,, i sopul egol, cineol, nenthe oil,

pepper an,EtGZ@gE) Ng:ﬁ@g’pyﬂn S-dmatrl@g@aqlg/@;pﬂ@thol) can be improved by carrymg out

oi |, 1- net hoxypr opane- 1, 2-di ol , N-al kyl - p- nent hane- 3- car boxam de,
3- 1- me ndunidicyt ¢h sZépsrmt:Hnyst qlistdiimiae-a&pﬁc-adionldpmpndsent hane- 3, 8-di ol ,
2- 1- ment hoxyet hane-1| -0l , 3-1- nenthoxypropane-|-ol, 1-nmenthyl | actate,

nmenthone gly hﬂﬁ(gethék‘aacﬁblﬂﬁhfﬁéfat&e%t this step, it can be carried out at from -10 to
i sopropyl et hyl'- 3- net hyl but anam de, nmenthyl gl yoxyl ate, mentha oil,

pepper d&t’c rEfera r@&n)tlsa d the like can be cited, and these can
be used al one E@ op |onaI y blending two or nore of them

[0112]

The spilanthol obtained in this manner is useful as a flavor additive agent for food or
drink, fragrance or cosmetic, pharmaceutical and the like, by itself or in combination with

15 sense (the sense of taste, skin sensation and the like) stimulants such as existing cooling and
warming agent.

As the above-mentioned existing cooling agent, for example, menthol, menthone,
camphor, pulegol, isopulegol, cineol, menthe oil, peppermint oil, spearmint oil, eucalyptus
oil, l-methoxypropane-1,2-diol, N-alkyl-p-menthane-3-carboxamide, 3-1-menthoxy-2-

20  methylpropane-1,2-diol, p-menthane-3,8-diol, 2-1-menthoxyethane-1-ol, 3-1-
menthoxypropane-1-ol, I-menthyl lactate, menthone glycerin ketal, N-methyl-2,2-
isopropylmethyl-3-methylbutanamide, menthyl glyoxylate, mentha oil, peppermint oil,
spearmint and the like can be cited, and these can be used alone or by optionally blending two
or more of them.

25  [0113]
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25 [0113] 39 Also, as the warm ng (hot taste) agent, for exanple,
vanillyl ethyl ether, vanillyl propyl ether, vanillyl butyl ether,
vanillin propyl ene glycol acetal, ethyl vanillin propylene glycol

acetal , capsgaigin, thg Ig\%?lﬂr% (hot tQQF)QngHte ?or%iéhmf)fe?g R&fy1 BePaRIRI

gi nger ol eoresih, nonyl‘ate am anbu ol eoresi n,” Japanese

pepper ext t, s 0Ql.-1,, sanshool - | 5. sanshoam._d LRer nigrum
bt F acprongl 6 vaaiTR P aties BRENE Riony]cps BER BRERLT va B pBghe T,
be used alone or by optionally blending two or nore of them In this
connecBly6Pl, acsisl captaion, siegerdleledineBRar|oy. HAISEBY AepreainishResT BICERTEY s
such as food or drink, fragrance or cosnetic, and pharnmaceutical,

but pawtnitiyl munlylate arhidesjapbesildoresinglamnes pepperstdgctbsanlbald, sanstol-1I,
flavor or fragrance conposition together with a sense stinulant, and

thes Ithshbemdetfibs ig@uOExtREt, thading @epesiarRad tHeilika caf bt biked)aad uebe can
[0114] As the food or drink, for exanple, drinks such as fruit

J Ui Ces b L ot 195 ook BIERKSs 1S B ABRAKAKE:MT | ks, soft drinks and

drink preparations; Ices such as I1ce creans, sherbets and ice

candi es; desserts such. as_j.€l and, pyddi.ng; tern.style

conf ect| ons. Buiets cadecien stSaip bR P e Bt e A8 PRl stipen o
Japanese-styl e confections such as bean jam bun, sweet beans |ell

and ui #R0d grakipk, GAHAREOT cHFBSfs and RhprEApdtisalopuY tﬁfﬂﬂa’p fiaxBoss{ilala o
green tea, Qolong tea, black tea, persimon |eaf tea, German
chanonifirglyttéend it owe Savdrpe drapeboermiasitiomibgriherywvitheasenseatimulayh pred then

cordata tea, Pu-erh tea, Mate tea, Rooi bos tea, Gymmena tea, guava
ten) cofdheehis Aadorapdo@ranse upapsdiddn ashdppdngse styl e soup, Western
styl e soup and Chi nese soup; flavor 20 condi nents; various
convenW@an drinks or foods; various snack foods, and the |ike can be
cited. [0115] As the fragrance or cosnetic, for exanple, fragrance

PLoSUCLS s B8 fBBRID Mg e, LELLEELS /A0S, G LRl 008
carbonated drinks, soft drinks and drink preparations; ices such as ice creams, sherbets and ice
candies; desserts such as jelly and pudding; Western style confections such as cake, cookie,

15 chocolate and chewing gum; Japanese-style confections such as bean jam bun, sweet beans
jelly and uiro; jams; candies; breads; tea drinks or luxury drinks such as green tea, Oolong tea,
black tea, persimmon leaf tea, German chamomile tea, low striped bamboo tea, mulberry tea,
Houttuynia cordata tea, Pu-erh tea, Mate tea, Rooibos tea, Gymnema tea, guava tea, coffee
and cocoa; soups such as Japanese style soup, Western style soup and Chinese soup; flavor

20 condiments; various convenience drinks or foods; various snack foods, and the like can be
cited.

[0115]
As the fragrance or cosmetic, for example, fragrance products such as eau de parfum,

gau de toilette and eau de Cologne; foundation cosmetics such as face washing cream,

25  cleansing cream cold cream, massage cream, milky lotion, face lotion, beauty lotion, pack and
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25 cl eansing creamcold cream nassage cream mlky |otion, face
| oti on, beauty lotion, pack and 40 nmake renover; finishing cosnetics
such as foundation, face powder, solid face powder, talcum powder,

| ipsti i .eaM,. - : i C ye
pack: i IRk 3RriA AR et 8k uf Mg MR BicP poft, SUREQYE ARG
treatnment, hair cre hair tonic, haj.r liquid, hair spr .
Fevi t alHATEe WG IR PP P RS TRt astty LXoTideT cud S ppckshair
suntan 5 cosnetic, antiperspirant, after shaving lotion and jell,

per maneeRmefaY &1ohas Famads. Sat lotemihaired haisgegimente Bk Fisam. BHa Ao haind
medi ci nal skin cosnetic; hair care products such as shanpoo, rinse,
ri nse liguid Nzipapogy, cortdlizing heir fortic aat mandyeamddicaiat corawdtics bandhyas shasamer s
such as soap, body soap, body shanpoo and hand soap; bathing

prepar abdn@is, SifpbrspFatiodfter ghaped RtibeBnd 28} Permaadiit, wava phepaadiiog] medisinkl
liquid or the Ilke?, foam bath (bubble bath or the |ike), bath oi

bath . ‘ : , " .
(bat p@ﬁ%@dﬂ%f sel'g.ﬂ{ép@o%ﬁ@?%%d% | skilQodh&R) hailfbd PRI B8 K dighp¥o,

and bat ers; I ni shes; deodorants or aronmtics;

repel l ents;. oral . preparati.ons such as dental grea buccal sh_and
mout h S RSP i dBE e, Y SR ABT Bril g ROTE IG5 1o as
the pharnaceutical, for exanple, skin._external pre arﬁgions such as
poul t i bedy spaphady shampemandiimd 5P BRHNG PTEPRRIES SUGT 29 bathRCEIARN @Jﬂﬁl
the like can be cited. [0117] Anount of the spilanthol of the,

i nvent sah bath thidethbath diguidyr thelikeigiorm bagy (bobblefbaduy the likely baik gil (bath
fragrances or cosnetics or pharmaceuticals sharply varies dependi ng
on.@n ebjf@aé, batibdabeile of thehitke), inkitk bathutbattt jelip antbisath abbe cleansed; sofi fihshes;
range of generally from 0.00001 to 30% by 20 mass, it is nore

?ﬁ: ir ggﬁgg%&ﬁiﬁaééﬁa% %ﬁ%%rﬁé;[ogé%?g@]ﬂaza%gﬁésﬁc@ a% Q¥ cri®a ShucbasAdh aRd
mouth wash; other sundry goods, and the like can be cited.
[0116]
As the pharmaceutical, for example, skin external preparations such as poultice
15  preparations and ointments, troches, oral medicines and the like can be cited.
[0117]

Amount of the spilanthol of the invention to be blended by adding to various foods or
drinks, fragrances or cosmetics or pharmaceuticals sharply varies depending on an object
matter or the like, but it is desirable to set it to a range of generally from 0.00001 to 30% by

20  mass, it is more desirable to set to a range of from 0.0001 to 10% by mass, based on the
object matter.

EXAMPLES

[0118]
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The follow ng describes the invention in detail based on exanpl es,
but the invention is not limted thereto. In this connection, the
foll ow ng apparatus were used for the neasurenent of physical

properties Ofl}etﬂaﬁo%ﬁ{gﬂge%{%s %iflif&ﬁgniiﬁ' dig bﬁ%loﬂ@xgﬁg%%{ﬁk&ﬁmeﬂﬂw3
DRX 500 (manufactured by Bruker) 5 GO Ms: GCMs- QP 2010 (rmanuf actured
by Shi mad rporatio Col umm;. RTX- Q. in.in.length i nmin
i nner ’&inﬁﬁ'ﬁ?lé dﬁﬁr%% nfffthls|‘%°8ﬁ?°8°ﬂﬁ§%é°l§"?‘1"ﬁ% al%ﬂ%lfagﬁsn%’rgrse)us Oﬁﬁel ty:
GC- 14A (rmanuf actured, by Shi nadzuy Cor poratjon) .Col.umn: r omat oPack
CR- 4A TRENATERY OF E%D/SE)%?Y BHPRAKS 0F 5 rca@&aaw%rﬂbfawdda% fogﬁw%frwf%a- 1
manuf actured by J & WScientific (30 inin length x 0.25 mmin inner
di anet BMR:OORE 500i(mahifgaiuceddiyaBrken)| m t hi ckness) Tenperat ure
condition: colum 100C x 2 mnutes -> 250C (10C/ mn), injection inlet
300, devest GNP {HIDman0ftSked BbSHimanperpatatiofl) Condensati on
reaction [0120] [Chem 35] 000 1) Ca(OH 200" Owv + C1 -~~C |

acet o%gﬁg%gég (ﬁg(?&%%%.ﬂgg%??;gcﬁg?@?%&ﬁy regé;i %gg gjo{ngﬁglﬁwgl?ag%ﬁ%r%l)
and toluyene (4822 m) were added to a 10 liter capacity flask, and

dehydr 2¥558R%%r ai ni ng’ was carried out under toluene reflux. After 1

hour, by cool £§ to 42 60C, 4-chl orobutanoic acid chloride (254 g,
1. 8 noOL muly:daddd Adimpuiasirehy Shignadpe Cosgaion)

Column: ChromatoPack CR-4A (manufactured by Shimadzu Corporation)

10 capillary column DB-1 manufactured by J & W Scientific (30 m in length x 0.25 mm in inner
diameter, 0.25 um in liquid phase film thickness)
Temperature condition: column 100°C x 2 minutes — 250°C (10°C/min), injection inlet
300°C, detector 300°C (FID)
[0119]

15 (Example Al)

(1) Condensation reaction

[0120]
[Chem. 35]
0 0 0 1) Ca(0H), 0 0
MGMB + GEMQ, - Gl\/\MOMe
2) MeOH :
20 [0121]

In an atmosphere of nitrogen, methyl acetoacetate (480 g, 4.14 mol), calcium
hydroxide (80.0 g, 1.08 mol) and toluene (4822 ml) were added to a 10 liter capacity flask,

and dehydration/draining was carried out under toluene reflux.  After 1 hour, by cooling to
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by stirring at 60C. Further 1 hour thereafter, nmethanol (1325 g, 41.4
nol) was added thereto, followed by stirring for 6 hours under
nmet hanol reflux. After conpletion of the reaction, the reaction was

St oppegodh Wk*lh‘flo%abﬁpdncﬁ acif Bbitle 03542 b Qp%@a!glaaaécpdlagwse thdeko! R38Bwed

the organi’c layer was separated an organic ayer was hed W th

5% sodi um car bonate ut i er e a |on of
Uhe sobySHENGRHEH G Fadiiee ﬁﬁﬁ TR ru@fsﬂaﬁﬂﬁéﬁi ﬁr‘*amaﬁ

residue was distilled under a reduced pressure (75 to 85C/0 1 torr)
to obtleiato,dplicieedbyctirong {@-hwmurhexden oicthanol rflmet hifteegmeplefaof e 4. 9
g (GC purity; 60.3%. [0122] 10 6-Chl oro- 3-0x0-hexanoi ¢ acid net hyl
ester Qeihbﬂ(ﬁpft}l\@eédﬂo@)was]s?%féﬁﬂbwithm,mll(él.'cl 6(rdl) of 1 ROhy(dBdchldrictac{d, 2pd thHEAS
(100) 77 (34), 59 (46) (56) HNW (CDA 3); S 3.74 (s, 3H),

g&g ( t‘.he (gg‘ﬂlc]layeﬁggs Jé%%mte% A8 tﬁé@rﬁm 1a(Y,§)l'C\ZI§S \ﬁvﬁsheg ('?iiﬂ%SZ"iﬁ S?Eél%m da#onate

52 81 49 49, .44 47.. 4 02 6.

[ 0124] 2fERERTOIEED @%W%ﬁr 33\}%%)6"@? 0“&3%%1%{’[1%% %2@3%11 ‘f%ﬁ%&gﬁ%e ugipe
ClvvvOow Ow 2 20 0125 A 214.9 portion of

above- AR AYAPOFASRY wga%dmwaﬁ &p @Wéﬁ%@%&%ﬁf@%ﬁ” ﬁ%%ﬁ/oéé?@m( 1),

Ru2d 4[ (S) - Segphos] 2( Net ) 3 (60._7 Ny, 0.0725 x 10-3 nol) and net hanol

(130 wbiinvende @ehlordbaxa-ERnait addpetiv ysteufl Al 1dhbeg 6BA pstity, 683%WM t h
hydrogen (3 MPa) at 65 to

[0122]

10  6-Chloro-3-oxo-hexanoic acid methyl ester (1}
GC/MS (m/e); 178 (M, 2%), 142 (11), 129 (8), 116 (72), 105 (100), 77 (34), 59 (46), 41 (56)
'H-NMR (CDCls); 8 3.74 (s, 3H), 3.58 (t, 2H, J = 6.2 Hz), 3.48 (s, 2H), 2.76 (t, 2H, ] = 6.9
Hz), 2.09 (tt, 2H, ] = 6.2, 6.9 Hz)

BCNMR (CDCl3); § 201.92, 167.83, 52.81, 49.49, 44.47, 40.02, 26.44

15 [0123]
(2) Reduction step
[0124]
[Chem. 36]
H, (3MPa) o 0
\/\)CLJ\ G L U §
o OMe OMe
1 2
20 [0125]

A 214.9 g portion of the above-mentioned crude 6-chloro-3-oxo-hexanoic acid
methyl ester (1), RuaCly[(S)-Segphos]r(NEt); (60.7 mg, 0.0725 x 10~ mol) and methanol (130

ml) were put into a 500 ml capacity autoclave and stirred with hydrogen (3 MPa) at 65 to
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43 70C for 6 hours. After conpletion of the reaction, the solvent was
evaporated under a reduced pressure using an evaporator, and then
the residue was distilled under a reduced pressure (75 to 85C/0.1
tort) tHe i =ch = 3= i { r X
178, 2 g el ol A RE L ARORKANY, 301 Ry R apSRl Al
44% 4-chl orobut anoic. 5 acid chloride)}. [0126 -

6- Cnl orFBLuSeH PERSEREG MRaR 2R 61 ¢POIP aﬁ%ﬁ*ﬁéﬁhe fife %Vﬁﬁ digidisdemdsy ajedugerd
(1%, 162 (1), 147 (1), 127 (3), 113 (15), 103 (100), 71 (68), 61
(28), 4Press@4) 7160 SFHOMR t¢rODCDBYain &chlogat 3 thydroxphexagnoiagid medhyl estgr GO
(m 2H), 2.53 (dd, 1H, J = 3.2, 16.6 Hz), 2.45 (dd, 1H, J = 8.9,
16.6 Hz)78 21 g@cgﬂli‘cﬁfﬂbd%@[ﬁl@e frvunti42 Ao G 740mnoR Kheld 30.MVEN6BGEZdic S
173.71, 67.64, 52.21, 45.33, 41.52, 33.96, 29.05 [0127] (3) Sulfonic
acid e %’d'hflérfd%P'.O” step and elimnation step 15 [0128] [Chem 37]
OHO E t N j~ EtSNO Cl O C~-Ov Cl OV 2 34 [0129] In
an at m@ ﬂ,ﬁre of nitrogen, 6-chloro-3-hydroxy-hexanoic acid nethyl
ester ( S) 20 66.5 g {(CGC purity; 79.1x, pure anount; 52.6 g (0.295
nmol )}, triethylamne (44.7 g, . .0.443 nol) and toluene (250 mM) were
added tooChlospa-hydraxypicprgic fHid siethyl 65teo\dd by cool ing to 5C.

Met hanesul fonyl chloride (37.0 g, 0.325 nol) was added dropw se

t her et GGCMGS (oled! (144, 162 (1), 147 (1), 127 (3), 113 (15), 103 (100), 71 (63), 61 (28), 43

(84)
10  'H-NMR (CDCL); 8 4.04 (m, 1H), 3.72 (s, 3H), 3.60 (m, 2H), 2.53 (dd, 1H, T =3.2, 16.6 Hz),
2.45 (dd, 1H, T = 8.9, 16.6 Hz), 1.98 (m, 1H), 1.86 (m, 1H), 1.64 (m, 2H)
BCNMR (CDCly); 8 173.71, 67.64, 52.21, 45.33, 41.52, 33.96, 29.05
[0127]

(3) Sulfonic acid esterification step and elimination step

15 [0128]
[Chem. 37]
MsC!
m\/\){m\/ﬁ\ ol c|\/\)om\s/ﬁ\ ELl \/\/\J\
Me —— ) —— N 0Me
2 3 4
[0129]

In an atmosphere of nitrogen, 6-chloro-3-hydroxy-hexanoic acid methyl ester (2);

66.5 g {(GC purity; 79.1%, purc amount; 52.6 g (0.295 mol)}, triethylamine (44.7 g, 0.443

[\
D

mol) and toluene (250 ml) were added to a 500 ml capacity flask, followed by cooling to 5°C.

Methanesulfonyl chloride (37.0 g, 0.325 mol) was added dropwise thereto, followed by
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stirring at 5C for 0.5 hour to obtain a toluene solution of
6- chl or o- 3- net hanesul f onyl oxy- hexanoi c acid nmethyl ester (3).
Subsequently, triethylamne (44.7 g, 0.443 nol) was further added

ther et Quigh 439 o, Y3ty Elobfih b 01 BeSNRYE oHBLRIord B BUIMATAR 0y

refl ux

to separate the orgwnl C Iéa/re After evapor at| on of t he sol vent under
a redudBEPICdd Pty FEF evapor at or, the resi due was distilled
under a reduced pressure (60 to 70C/0.1 torn) to obtain

6- chl or o- 2- héxbseghentlye iribthidarnine (€47 & 0.643 mobsyas fyrthardded theyeto, fgliowed
pure anount; 45.4 g (0.279 nol, yield 95%(2)). [0130] 10

6- Chl Ol"dy-sﬁrrﬁ’@ foa 0 St Oﬂcj/drmﬁ@thﬁexamieﬂumci Alfteratomplleteaitcfithd @pctisn/ Witer
(me); 227 (1%, 181 (14), 163 (4) 147 (12), 131 (33), 105 (20), 85

(10@) was add& theé@o to(s@ Qra@'t@ 2a}*&ex ERftCevashdiaebik s@l%l@crunﬁér)a
(me); 162 , 44) 113 (100 81 (20), 67 ,

() ( %du@%@r%@re it %9%‘3%?3%1' B o @ﬁé@dﬁﬂg@r %f’ed%ﬁ pf%sb@é@

$§ ’ ég:gm‘gwgégh@@g@obten fecgﬂeirg 2- fl%?n‘?‘é amﬂ’ﬂeltbg%@ti (%52 {! Zé @90 p@féﬁeg
29.18 [0131] (4) Bromnation 20 [0132] [Chem 38] OO LiBr G \
OVe Br 8nét%.4te dBount] 45.28](0.279 mol, yield 95%/(2)}.

[0130]

10  6-Chloro-3-methanesulfonyloxy-hexanoic acid methyl ester (3)

GC/MS (m/e); 227 (1%), 181 (14), 163 (4), 147 (12), 131 (33), 105 (20), 85 (100), 71 (48), 41
@7

6-Chloro-2-hexenoic acid methyl ester (4)

GC/MS (m/e); 162 (M™, 12%), 131 (44), 113 (100), 81 (20), 67 (32), 55 (28), 41 (38)

15 'H-NMR (CDCL): § 6.94 (dt, 1H,J = 15.6, 7.0 Hz) 5.89 (dt, 1H, J = 15.6, 1.6 Hz), 3.74 (s,
3H), 3.55 (t, 2H, J = 6.4 Hz), 2.39 (ddt, 2H, J = 1.6, 7.0, 7.2 Hz), 1.95 (tt, 2H I = 6.4, 7.2 Hz)
C-NMR (CDCl); & 166.79, 147.22, 122.09, 51.46, 43.89, 30.69, 29.18
[0131]

(4) Bromination

20 [0132]
[Chem. 38]
0
XN 0me r X Nope
4Gl 4Br
[0133]

45



45 I n an at nosphere of nitrogen, 6-chloro-2-hexenoic acid nethyl
ester (4C); 188.8 g {GC purity; 83.6% pure anount; 157.9 g (0.971
mol )}, lithiumbromde (126.5 g, 1.457 nol) and heptane (16 nl) were

added to a 5&%{% ?@gﬁﬁg\ Sf/m&b%e%kpec“ OJ?] 9\3@%%;&;&{0 2dil i dang eétem@:zmgg% g

uggea hept ane ter c e reaction, eptane was
adde xt ion 5 sol ded

separ agé(f%{%ﬁr%aﬁ}tp‘}rﬁﬁlpun Mg'f' ééwg?ﬁrﬂ”@% ﬁ@‘ 35‘1“88‘%@5{? 1‘%7 mol)
reduced pressure using an evaporator, and resi due

di sti | aaghemwéﬁaaib Barrcades s 30) vl %@@mﬁbh@%@f%{g efigvrS}lfff V%b?élpﬂfs
6- br ono- 2- hexenoi ¢ acid nmethyl ester (4Br); 203.4 g {CGC purity;

82. 3% updardeptaneireflukd Befter t¢@wplBtion Qﬁhswcmm heptant wasa%e(lza@m pxtraction

[0134] 10 6-Bronp-2-hexenoic acid nmethyl ester (4Br) GO Ms (me);

2085 2Q8ivérttand H%Wr wak Gddéd Gkvetd ibsepdfile thel drfafid@yer. 1 IBhesbibht why (38)
55 (28), 41 (39) 'H NWR (CDC13): S 6.93 (dt, IH J = 15.6, 7.0 Hz),

5 89 ( ggeg)ogfg%d t]ndéﬁgéecﬁxce& pﬁ:séi'ﬁ’% umﬁ% Zﬁlexl(@oratgij'lﬂnd t:ﬁ??&e(&md@'{vvas]dlstﬂ%@
5‘6) % ?$5§%§é?%%13%)(7%1®@57%5%{5 t%ﬂg‘?{“e‘%%r P by

0 Ow PPh3 v Ow / Br CPPhBr K2C03 20 4 [0

(4Br); 2034 ¢ {GC purlty, 82.3%, pure amount (4Br); 167.5 g (0 809 mol yleld 83%/(4Cl)}.
[0134]

10  6-Bromo-2-hexenoic acid methyl ester (4Br)
GC/MS (m/e); 208, 206 (M, 10%), 177 (16), 175 (16), 127 (38), 113 (100), 67 (38), 55 (28),
41 (39
'H-NMR (CDCls); 8 6.93 (dt, 1H, J = 15.6, 7.0 Hz), 5.89 (dt, 1H, J = 15.6, 1.6 Hz), 3.74 (s,
3H), 3.42 (t, 2H, J = 6.6 Hz), 2.39 (ddt, 2H, T = 1.6, 7.0, 7.2 Hz), 2.02 (i, 2H, ] = 6.6, 7.2 Hz)

15 *CNMR (CDCL); 8 166.77, 147.02, 122.17, 51.47, 32.47, 30.77, 30.42

[0135]

(5) Wittig reaction step

[0136]
[Chem. 39]
0 0 -
PRGN
(//*§*/’1L‘ome PPh, X gme 0 (’/Q*E/’H\‘OMe
Br ~.~FPhBr ~—
K00,
20 4 5 6
[0137

In an atmosphere of nitrogen, 6-bromo-2-hexenoic acid methyl ester (4); 203.4 g

{GC purity; 82.3%, pure amount; 167.5 g (0.809 mol)}, triphenylphosphine (254.5 g, 0.970
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In an at nosphere of nitrogen, 6-brono-2-hexenoic acid nmethyl ester
(4); 203.4 g {CC purity; 82.3% pure anount; 167.5 g (0.809 nol)},
tri phenyl phosphine (254.5 g, 0.970 46 nol) and acetonitrile (167 n1)

wer e aﬂ%?)danﬁ%cé’toﬂitrlﬂbt(%7 QRRAGE Tabfdécdl t@%kl litEoddpoMBOn Y, Flllobet 'Bg sﬁfrmg

for ours. After conplétion of the reaction, t ol uene (1900 mas

added obtain a t .uen qu sphon

(5 A B2 Busent i CaBHE ﬁtheg%w SRR e ‘{Bfég*?tr%“’ I
2.426 nol) and 5 crotonaldehyde (169.8 g, 2.426 nol) were added

t her et ebtafng} fobweel sytien o ¢ phngpeanigsealt 6Y)- 6 hours. After conpl etion
of the reaction, hydrous nethanol was added thereto and the organic
| ayer was Seﬁ&émgbquﬁi@y sallingnd 6593 petagiomatddnued@3s. 3 gf 2dR€edl) and
pressure using an evaporator, and then the residue was distilled

un eca d eﬂ de lgg ?I 4@%911(%1? qu:z%Sh%féi@ﬁol&&@e%ﬁirgig %’c /GSOCufPre 6
to 112 10 (0. 829 (4
gméug beuat rﬁggbwpo{%m ﬁbwaﬁé@} grgfea ﬁ@%‘eg h@éﬂ? fRd thooy |
148 (7), 121 (6), 100 (24), 81 ﬂ100) 68 (8), 53 (23) 41 (22)
' H NNRo(gam@m))er vas gergsatedit | Thiso \aant:waﬁempm@te@l wpglyr a gdpged PReSSUF) USIE, 18

(dd, 1H, J = 10.9 Hz), 15 5.91 (d, 1H J = 15.7 Hz), 5.70 (m 11-1),

5. 25 ( BVvapblter, and/Bef he Blue Raddistieddur(ds a dddhicedlpré@ufted(70 t3BN°CYOF 16 B
Hz) 13C-NWR (CDC13); 5 167.01, 148.63, 130.09, 129.65, 127.22,

i_tzgpfso Oﬁér%,%aécﬁg%aﬁg%&% nqeb}é? 351"%1’ gGéﬁlﬁagz %%é?hl 220 5(®)anfiHndatbon
10 (0.623 mol, yield 82%/(4))}.
[0138]
2,6,8-Decatrienoic acid methyl ester (6)
GC/MS (m/e); 180 (M™, 7%), 148 (7), 121 (6), 100 (24), 81 (100), 68 (8), 53 (23), 41 (22)
TH-NMR (CDCh); & 6.98 (dt, 1H, J=15.7, 6.6 Hz), 6.28 (m, 1H), 5.98 (dd, 1H, ] =10.9 Hz),
15 5.91(d, 1H,J=15.7 Hz), 5.70 (m, 1H), 5.25 (m, 1H), 3.73 (s, 3H), 2.2 - 2.4 (m, 4H), 1.78 (d,
3H,J=6.8Hz)
BCNMR (CDCls); § 167.01, 148.63, 130.09, 129.65, 127.22, 126.60, 121.30, 51.38, 32.27,
26.11, 18.27
[0139]
20  (6) Amidation step
[0140]

[Chem. 40]
0
S0 1BuNH,
o DMF ? o Et3N N N/\{
N
9
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\' \ e KOH\ \ OF Et3N-eN~ 6 1 9 47 [0141] In an atnosphere of

ni trogen, 2,6, 8-decatrienoic acid nethyl ester (6); 19.1 g {CC
93.9% pure anount; 17.9 g (0.0995 nol)} and 5 nol/1 of potassium
hydrox'g(piql gueous solution (60 mM, 0.30 nol) were added to a 200 m
capacity flask, followed by stirring at 70C 5 for 2 hours. After

conpl etion S I f

hy(rtlnr) ochl ori gfnaaéha 8 %%%%réi %ﬁg%g' ag)caécgﬁll élrg]fdce}g ﬂceﬁegﬁﬁ) I?Eg/ G@

t ol uen 2 C t 00 Iueneslutlon

265 Satlh Pt ¢ RO maly it B PP S it PG 3hhs ene
solution of the above-nentioned 2,6, 8- decatrlen0|c acid (7). and DVF
(3.7 gsolati@s(6hohl) hviémeolhvdeschdded tp 200 mi capapiac flask, fdllasied byGtifrnd BBy
by cooling to 5C. Thionyl chloride (11.9 g, 0.10 nol) was added

dr opwi & Atutdi Sﬁ‘xfterfc@lﬂg%ﬁ o ¥yheSehdtioh e 2acBbn fvas stBpSedhoil SthelakFai n
a toluene solution of 6, 8-decatrienoic acid chloride (8). In an

t : I
?r imé ts ngtgrﬁlc}ﬁérn?%%ﬁ ?@381?1’1, doﬁ%grﬁﬁ% @@tﬁbﬁi éxz actiéh with %&uéﬁ% (32 ml) was camed out

uene 32 nl) 'were added t

200 m acity. flas 15 5C. Subsequently,
the tofdanan 3%41&19%5?%%205620 &%&%ﬁ??ﬁ"&%‘il%@m d chloride (8) obtained
in the above was added dropw se thereto, and stirring was rried out
at 5C for 0.5 #gimospherg ‘éfrmEF%P&Ia atqlusnespluting of Qgébp%m%@eﬁe?a ion
was stopped by adding water, and then the organic |ayer was

separ atlenitrimdict dvel &) gah DMF &8 e, S medsterd adilechios9k09al wrpeaitr askat e
aqueous solution, 0.1 nol/l sodium hydroxi de aqueous sol ution and

wat @r !fdllowwf’oy%dﬁﬁg to137€. 20rks@yY elbrives] 16 aoT Bl vk dédeddropaise &dl this,
pressure u3|ng an evaporator, and the residue was distilled under a

e R L G R AR R
82% ( 62:12110r1de (8).
In an atmosphere of nitrogen, isobutylamine (7.3 g, 0.10 mol), triethylamine (10.1 g,
0.10 mol) and toluene (32 ml) were added to a 200 ml capacity flask, followed by cooling to
15 5°C. Subsequently, the toluene solution of 2,6,8-decatrienoic acid chloride (8) obtained in
the above was added dropwise thereto, and stirring was carried out at 5°C for 0.5 hour.
After completion of the reaction, the reaction was stopped by adding water, and then the
organic layer was separated and the organic layer was washed with 5% sodium carbonate
aqueous solution, 0.1 mol/l sodium hydroxide aqueous solution and water in this order. The
20  solvent was evaporated under a reduced pressure using an evaporator, and the residue was
distilled under a reduced pressure (130 to 135°C/0.1 torr) to obtain spilanthol (9); 19.7 g {GC
purity; 91.2%, pure amount; 18.0 g (0.0817 mol, yield 82%/(6))}.
[0142]

2,6,8-Decatrienoic acid (7)
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[0142] 2,6,8-Decatrienoic acid (7) 48 GCOMs (nfe); 166 (M-, 8%, 148
(2), 121 (2), 105 (2), 91 (4),81 (100), 65 (5),53 (18),41 (16)
[0143] 2,6,8-Decatrienoic acid chloride (8 5 GOJM (nfe); 184 (M,

6% fﬁ?{:%é ﬁﬁk%&(ﬁ% antﬁi,l 1(4%)(%) GC)@ 058(32 (9110(% 81&?06)16% /()(51)',5§3 él%?)an

192 (4)16 78 (2), 167 (2), 141 (70), 126 (44) 98 (30), 10 81 (100),
69 (15)1053 (17). 41 (24) 'H-NMR (CDCL3); 6 6.82 (dt, IH, J = 15.3,
6.7 Hz), 6.28 (dd, 1H, J = 10.7, 15.0 Hz), 5.97 (dd, 1H, J = 10.7,
10. 7 HAP148. 87 (bs, 1H), 5.85 (d, IH J = 15.3 Hz), 5.69 (dq, 1H J =
15.0, 6.7 Hz), 5.26 (dt, 1H J = 10.7, 6.8 Hz), 3.14 (dd, 2H, J =
6.8, 6.286,BDecaricfdic @cid chRkiide]8= 6.8, 6.8 Hz), 2.26 (dt, 2H, J = 6.7,
6.8 Hz), 1.81 (dgq, 1H, J = 6.8, 6.8 Hz), 1.77 (d, 3H, J = 6.7 Hz),
15 & 923CALS Gitde):J1 83 (B1776%43) 14D3 D), mm/R(i)m@)),,%Ge;,aﬁ 460), $88145453 (15), 41
130.29, 129.83, 128.03, 127.09, 124.65, 47.26, 32.50, 28.97, 26.79,
20. 53, %@ 67 [0145] (Exanple A2) |sobutyl anldatlon by enzyne 20

[ 0146] c%em 41] 0 00 OMe i BuNH2

[0144]

Spilanthol (9)

GC/MS (m/e); 221 (M, 10%), 206 (3), 192 (4), 178 (2), 167 (2), 141 (70), 126 (44), 98 (30),
10 81(100), 69 (15), 53 (17), 41 (24)

'H-NMR (CDCl); 6 6.82 (dt, 1H, J = 15.3, 6.7 Hz), 6.28 (dd, 1H, J = 10.7, 15.0 Hz), 5.97

(dd, 1H, 1 =10.7, 10.7 Hz), 5.87 (bs, 1H), 5.85 (d, 1H, J = 15.3 Hz), 5.69 (dq, 1H, J = 15.0,

6.7 Hz), 5.26 (dt, 1H, J = 10.7, 6.8 Hz), 3.14 (dd, 2H, ] = 6.8, 6.8 Hz), 2.31 (dt, 2H, ] = 6.8,

6.8 Hz), 2.26 (dt, 2H, ] = 6.7, 6.8 Hz), 1.81 (da, 1H, J = 6.8, 6.8 Hz), 1.77 (d, 3H, ] = 6.7 Hz),
15  0.92(d, 6H,J=6.7 Hz)

BC-NMR (CDCL); & 166.45, 143.74, 130.29, 129.83, 128.03, 127.09, 124.65, 47.26, 32.50,

28.97,26.79, 20.53, 18.67

[0145]

(Example A2) Isobutyl amidation by enzyme

20 [0146]
[Chem. 41]
0 0
i BulH
S oM 2 SN N/\(
— T Catalyst —
6 9
[0147]
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Catalyst 6 g [0147] 49 The 2,6, 8-decatrienoic acid nethyl ester (6);
10 g {GC purity; 96% pure amount; 8.3 g (0.046 nol), GC purity of

(2E,6Z,8E)-form 82.9% prepared in Exanple A, isobutylamne (4.0 g,
0.055 ol ), NeyDEWAASRihSictidanshl ds&e8)opy L {eChRUrit) 195%] pureeunt; 8.3

added to a 50 ml capacity flask and stirring was carried out at 35C

for 4 ggy dé[ G Iﬂm%gsf A6 2RES- hﬁm%zr@,%fgfe%edm@x%gbé% Wsbutylamine

filter vent mas evapora d under duced

pressure. us an..eyapor at ti i.cat :
P oy abe s A YBPRAR 7 bR B ) Bt o
(2E, 6Z,8E)-form 85. 79@ 0148 (Exa | e Bl Synthe5|s of spi |l ant hol
10 (1) Cmeﬁfaﬂﬂimﬂdcﬁﬁﬂﬂ%‘(’!?ﬁ Wle)q‘ltg]i &4 dexp. 0AHe spmpletioneidhe — |
O O [0150] 15 232 g (1.78 nol) of acetoxybutanal was put into a |
liter capasi, the doymeveskiltesidsinidlthet the ol tratstas eambratd® undler@akreduced) of
et hyl ene gl ycol was added thereto under ice-cooling at 5C Next,

1.10 9pfRandaith) 2R Evidotabu enRseRMiGilRALE Maﬁ%ﬁ thesbpdeRhit ereto,

followed by stifring at room tenpeérature. heating to 40C 1.5 hours

t hereaft.er d d d
pressuP%F F%ﬂﬂ% 95%ytg?yéﬁﬁ%gh%gzﬁﬁg&ﬁﬁﬁ%hﬁ*%§W&)“” of @ reduee
[0148]
(Example B1) Synthesis of spilanthol
10 (1) Acetalization reaction

[0149]

[Chem. 42]
o
Aco/\/vo — HO/\/\r\>
o

[0150]

15 232 g (1.78 mol) of acetoxybutanal was put into a 1 liter capacity four neck
distillation flask, and 109 ml (1.1 eq) of ethylene glyco! was added thereto under ice-cooling
at 5°C. Next, 1.10 g (0.5% wt) of p-toluenesulfonic acid hydrate was added thereto,
followed by stirring at room temperature. By heating to 40°C 1.5 hours thereafter,
dehydration reaction was carried out under a reduced pressure, followed by stirring at the

20  same temperature. Two hours thereafter, 232 ml of water and 78.4 g (1.1 eq) of NaOH were
added thereto under ice-cooling, followed by stirring for 3 hours, and then 1160 ml of ethyl
acetate was added thereto and the organic layer was separated. By subjecting the thus
obtained organic layer to solvent evaporation under a reduced pressure, 224 g of the target

acetal compound was obtained (yield 95%).
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20 same tenperature. Two hours thereafter, 232 ml of water and 78.4 ¢
(1.1 eq) of NaOH were added thereto under ice-cooling, followed by
stirring for 3 hours, and then 1160 m of ethyl acetate was added
thereti%ﬁﬁ the organic | ayer was separated. By subjecting the thus
obtain organic |l ayer to sol vent evaporation under a reduced
pressure,. 224. 9 O he. target .acetal conpound was obtained (yield
959 . fa@ s[”éé’@‘f] Cl%?&erglfﬁﬁ%‘gfeéc%% d esterification reaction [0152]
[Chem 43] HO* O MsO O 500 O_ [0153] 158 g (1.2 nol) of the

hydr oxy@&dei al conpound obtained in the above-nentioned (1) and 183
m (1 eq) of triethylamne were dissolved in 790 ml of toluene, and
93 m (Cheq)439f nethanesul fonyl chloride was added dropw se thereto
under ice-cooling, by spending 2 hours. 10 After conpletion of the

dr opwi se_addit oo and subgsequent js{ngT;¢ stirring at the sane
tenperdfhre, 30 of water Wi added E§>Eto’ and the organic |ayer
wasssepar at ed ( = 9) and then washed®tHree times with 300 m of
water (pH = 9). By subjecting the thus obtained organic |ayer to

sol venfoesapor ati on under a reduced pressure, 205 g (yield 81 % of
the target nethanesulfonic acid ester (Ms conpound) was obtained. 15

GC/ M5 (me): . P :
G VB, (1) - 1 202 (L 44l ok Mo ROMa) corifouhd oblalikath teaBe S0BHLA)

and 183 mi (1 eq) of triethylamine were dissolved in 790 ml of toluene, and 93 ml (1 eq) of
methanesulfonyl chloride was added dropwise thereto under ice-cooling, by spending 2 hours.
10  After completion of the dropwise addition and subsequent 1 hour of stirring at the same
temperature, 300 ml of water was added thereto, and the organic layer was separated (pH = 9)
and then washed three times with 300 ml of water (pH=9). By subjecting the thus obtained
organic layer to solvent evaporation under a reduced pressure, 205 g (yield 81%) of the target
methanesulfonic acid ester (Ms compound) was obtained.
15  GC/MS (m/e): 209 (M-H), 113 (M-O3SMe), 84.73
[0154]

(3) Bromination reaction

[0155]

[Chem. 44]

MsO ° - Br ©
N /\/\Or j /\/\Or \)

[0156]

205 g (978 mmol) of the Ms compound obtained in the above-mentioned (2) was

dissolved in 410 ml of dimethyl sulfoxide (DMSO), and 84.7 g (1 eq) of LiBr was added
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v 7Br v Too MO0 20 0-! [0156] 205 g (978 mml) of the M
conpound obtained in the above-nentioned (2) was dissolved in 410 nm
of dinethyl sulfoxide (DMSO), and 84.7 g (1 eq) of LiBr was added 51
t her et ! re 1iBfidE 354 RF 2hirdHEsd 465 m1
ﬂleg%o ﬁpr%mn t@ﬁfggrraﬁré' AfS f?ﬁn Bk %ﬂcﬂgn i a? s )m

35C for ours, of to wat er (s/s =

wer e added t heret nd the or I was ar at ed foIIowed by
washi negwﬂmeze ﬁq mgP%iWﬁeé FS(?%{% gFWereéiaf%g‘iB]eé%? |aﬁ‘§ %?eh%rg?rﬁﬁ éaygbt’\g? ned
organic |ayer to solvent evaporation under a reduced pressure, 163 g
(yi el d saBedtedfollaveedtbyryeshingsvish 809 mAel BAteE asgibundy ReNemEdhe B obtaintd
[0157] (4) Synthesis of phosphoniumsalt [0158] [Chem 45] Br o
Ph3P~ ofgadic 12Ger@ Bl0ent e0dfim@dtichGmidgr £ Bd6catimbysunt 16he (Veldrlohatdl el target
conpound obtained in the above-nmentioned (3) and 241 g (I eq) of

t ri phepyd PResa iRl vadobealeded in 163 nl of acetonitrile, followed
by stirring at 90C for 18 hours, and then the reaction |iquid was
added g@#’ 9 mM of toluene at 15 the sane tenperature. Crystals were
i mredi at'e precipitated, followed by cooling to room tenperature

spont aneously,. and filtering,and drying to obtain 256 g (yield 67%
of t he (DAEHesis G BEPRBATLM U ¢ |

[0158]
[Chem. 45]
¢ ° . Php °
- B /\/T \) Br/\/\or J
[0159]

163 g (836 mmol) of the bromination compound obtained in the above-mentioned (3)
and 241 g (1 eq) of triphenylphosphine were dissolved in 163 ml of acetonitrile, followed by
stirring at 90°C for 18 hours, and then the reaction liquid was added to 489 ml of toluene at

15 the same temperature. Crystals were immediately precipitated, followed by cooling to room
temperature spontaneously, and filtering and drying to obtain 256 g (yield 67%) of the target
phosphonium salt.

[0160]
(5) Wittig reaction
20 [0161]

[Chem. 46]
.
0 I
Pl::p/‘\/\or \) . C;,\o)
o
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[0160] (5) Wttig reaction 20 [0161] [Chem 46] PhaP OO Br I 0O 52
[0162] 100 g (218.6 mmol ) of the phosphonium salt obtained in the
above-nentioned (4) and 60.4 g (2 eq) of K2C03 were suspended in 500
m of @I@fne and 50 ml of DVMSO and 73 m (4 eq) of crotonal dehyde
was added thereto, followed by stirring at 80C for 24 hours. 5 The

organic | aye r at t M ele

O e OB S DB SR 8 ey ARG A

o cosuRE By G GraLst ISPt P eI EBL A DO TR gi 1 Bl Shpis Tl ahe 75
obtaining 32.3 g of the target diene conpound (yield 88% isoner
rati o ElZ4 =q)ld: cBaonddhpdeivtag addzdithespto, fuabiom byrtig)jng AP C Kprdt houss,

139, 125, 99, 73 10 [0163] (6) Deprotection [0164] [Chem 47] QOlio

P G 15hkQAhbic 1BYerGvds38FarSelaid Wased it e GHieTEOGAIPONAEr, @Bl 8enado inl) of
t he above-nentioned (5) was suspended in 114 m of water, and 114 m

of 50%(@1'1(5315@5' W a%lﬁ-étgﬂf%‘f’é‘f&%ﬁoﬁ&{ W év%Bof’é@i%n dfdtknt distillation and distillation

under a reduced pressure by Vigreux distillation (60 to 70°C/1 torr), thereby obtaining 32.3 g
of the target diene compound (yield 88%, isomer ratio E:Z = 16:84, GC purity 73.1 %).
GC/MS (m/e): 167 (M-H), 153, 139, 125, 99, 73

10 [0163]
(6) Deprotection
[0164]
[Chem. 47]

L.

0
15  [0165]

57 g (338.8 mmol) of the diene compound obtained in the above-mentioned (5) was
suspended in 114 ml of water, and 114 m! of 50% glyoxylic acid aqueous solution was added
thereto, followed by stirring at 70°C for 3 hours. After separation of the organic layer, 114
ml of water, and 114 ml of 50% glyoxylic acid aqueous solution was added to the organic

20 layer and, followed by stirring at 70°C for 3 hours. 114 ml of heptane and 57 ml of 5%
Na;COj3 aqueous solution ere added to the reaction liquid and the organic layer was

separated, the organic layer was separated and washed twice with 57 ml of water, and then
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thereto, followed by stirring at 70C for 3 hours. After separation of
the organic layer, 114 m of water, and 114 m of 50% gl yoxylic acid
aqueous solution was added to the organic 20 | ayer and, foll owed by

stirri %gaﬁ&eraﬂ&cof*sefveﬁt RiSillah 4t LV i D BREANGARE (@ S04 i Are carried

Na2CO3 ous solution ere a e reactl iquid an

organi c | ayer separated,,.the nic |ayer . par at ed and
washed W ‘ﬁ’tw\,\gﬁjﬁoﬁﬁe%Fgmeé‘?,ﬂ‘%hg&t%@?%%gw\g%?ﬁ%ion of sol vent
and distillation by Vigreux distillation (40 to 500/ 2 torr) were
carriedOl@lt to obtain 32.7 g of the target diene al dehyde conpound
(yield 78% . [0166] (7) Knoevenagel step | 5 [0167] [Chem 48] ZZI
HO2 C" CORFK BeevenageVst€INHi Bu ' O 7 [0168] 20.7 g (97.5 mmol, 1.1 eq) of
nonoi sobutyl nalonate amde, 1.08 g (0.1 eq) of 4- 10

N, Nsdi metényl ami no- pyridine (DMAP) and 0.88 ml (0.1 eq) of piperidine
were suspended in 22 m of toluene and 11 m of pyridine, followed
by stirg%gg 80C, and | 1 g of the diene aldehyde conpound
obtainé I'n the above-nentioned (6) was added dropwi se to this by

spendi ng 30 m nut es./\After conpl etion of the dropw se addition and

subsequ houn@Cof "CONHIBur | the sane tenp re and cooling
to room|tenperature, the orgafpic Izyer was 15*segparated by addi ng 22
m of water I pH = 8), washed tWwTc I ICONEBY sul f T S aCTabraspieous

sol ution, hed with water, washed with 5% Na2CO3 aqueous sol ution
and then#inally washed twce with water, and the sélvent was
evapor at ed under a reduced pressure to obtain 18.4 g of the target
spi | ant[hp@;gdm' xture (yield 94% a R unsaturated form (spilanthol): (3 7
unsaturated form (8) = 43:57).

20.7 g (97.5 mmol, 1.1 eq) of monoisobutyl malonate amide, 1.08 g (0.1 eq) of 4-

10  N,N-dimethylamino-pyridine (DMAP) and 0.88 ml (0.1 eq) of piperidine were suspended in
22 ml of toluene and 11 ml of pyridine, followed by stirring at 80°C, and 11 g of the diene
aldehyde compound obtained in the above-mentioned (6) was added dropwise to this by
spending 30 minutes. After completion of the dropwise addition and subsequent 2 hours of
stirring at the same temperature and cooling to room temperature, the organic layer was

15  separated by adding 22 m! of water (pH = 8), washed twice with 10% sulfuric acid aqueous
solution, washed with water, washed with 5% Na;CO5 aqueous solution and then finally
washed twice with water, and the solvent was evaporated under a reduced pressure to obtain
18.4 g of the target spilanthol mixture (yield 94%, o B unsaturated form (spilanthol):p v
unsaturated form (8) = 43:57).

20 [0169]

(8) Isomerization reaction
[0170]

[Chem. 49]
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20 [0169] (8) Isomerization reaction [0170] [Chem 49] 54 0Z7coNRi su
| \ CONHiBu 8 [0171] 0.05 g (10% wt) of K3PO4 and 0.05 g (10% wt) of
pol yet hyl ene glycol (PEG 400) were added to 0. 5 g of the spilanthol

m xture 3 unsaturated form unsaturated form= 5 43:57)
obtainegfl in the above-nentioned (7), followed by stirring at 80C for
16 hour Bl e d ~by-=CC, b?gg%ua R unsaturated formto 3

y unsaturated formwas converted to a unsaturated form (3 vy
unsaturated®fornmr 99:1. After cooling of the reaction liquid and
subsequent separation of liquid by adding 5 m of toluene and 5 m of
wat er, [01/@]organic | ayer was subjected to sol vent evaporation under a
reduced pressure to 10 obtain 0.5 g of the target spilanthol (yield

99% a (3 un } S :
(Bl 6 B2) oy hen ool A e o Aty Lol CR s 1)

0175 LU 1 B SR T scind 8
5  43:57) obtained in the above-mentioned (7), followed by stirring at 80°C for 16 hours.
When verified by GC, the ratio of o f unsaturated form to § y unsaturated form was
converted to o P unsaturated form:[ y unsaturated form = 99:1.  After cooling of the
reaction liquid and subsequent separation of liquid by adding 5 ml of toluene and 5 ml of
water, the organic layer was subjected to solvent evaporation under a reduced pressure to
10 obtain 0.5 g of the target spilanthol (yield 99%, o f unsaturated form:p vy unsaturated form =
99:1).
[0172]
(Example B2) Synthesis of spilanthol

(1) Knoevenagel reaction 2

15 [0173]
[Chem. 50]
2 2
S — T,
o]
[0174]

25.1 g (240 mmol, 1.1 eq) of malonic acid, 2.7 g (0.1 eq) of DMAP and 2.2 ml (0.1
20  eq) of piperidine were suspended in 57 ml of toluene and 27 ml of pyridine, followed by

stirring at 70°C, and 27.2 g of the diene aldehyde compound was added dropwise to this by
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20 eq) of piperidine were suspended in 57 nml of toluene and 27 m of
pyridine, followed by stirring at 70C, and 27.2 g of the diene
al dehyde conpound was added dropwi se to this by 55 spending 10

M nut eSpe i elo SAMRS! ip&fkr%;#}éféﬁoﬂ bR ASIAddih AacuBRSERYSHurLof
hours o stirring at the sane tenperature and cooling to room

ha( prtig e e B Do RS ERe R e Bl B For oy o

was subjected to sol yent ev tion under. a reduced pressure to

obt ai n Ssmr@tegbsaé meézmlﬁéﬁ%i( & Dap mwgﬁfﬁmci yitavteepd the
[0175] (2) Am dation reaction [0176] [Chem 51] 10 CO2H ~CONHi Bu
[0177] @ganic gy¢r1nes. Bhientst Yo elvertigvanoraiios vedetvosedi¢asl paedsured vhiairedd-? &
t he above-nentioned Exanple B2(1) was dissolved in 90 m of heptane
and 512 gfttheohrggt iehéyarboytrRmcite(y{dM)%). and 14.5 m (1.1 eq) of

t hi onyl chloride was added dropw se thereto by spending 1 hour, 15
whi | e shif91i ng under ice-cooling. After conpletion of the dropw se
addi ti on and subsequent 1 hour of stirring, separation of liquid was

carrie A i 60 mM of water. A heptane solution of the thus
obtaingﬁyg%?%%%ﬁ?%?ﬂg% was added dropwi se to a m xture of 60 m of

t ol uen .5 mM (1.2 eq) of isobutylamne and 30.2 m (1.2 eq) of
triethjpé ne, by spending 2 hours under ice-cooling, and after
conpl etion of the dropw se addition, stirring was carried 20 out at
room t dffpetnatlire for 2 hours. The organic |ayer was separated by
adding 120 mMl of water, and the organic | ayer was washed with 120 ni

of 0.1 aqueous sol ut- and then washed twice with 120 m of
wat er. Py subjecting the Ehus obt ai ned organic layer to solvent
evapor at o, A Tetuc .=35.3 g of the target spil anthol
(yid d 88% : ofiriet

[0177]

30.2 g (180.5 mmol) of the triene carboxylic acid obtained in the above-mentioned
Example B2(1) was dissolved in 90 m! of heptane and 12 ml of dimethylformamide (DMF),
and 14.5 ml (1.1 eq) of thionyl chloride was added dropwise thereto by spending 1 hour,

15  while stirring under ice-cooling.  After completion of the dropwise addition and subsequent
1 hour of stirring, separation of liquid was carried out by adding 60 ml of water. A heptane
solution of the thus obtained acid chloride was added dropwise to a mixture of 60 ml of
toluene, 21.5 ml (1.2 eq) of isobutylamine and 30.2 ml (1.2 eq) of tricthylamine, by spending
2 hours under ice-cooling, and after completion of the dropwise addition, stirring was carried

20  out at room temperature for 2 hours. The organic layer was separated by adding 120 ml of
water, and the organic layer was washed with 120 ml of 0.1 N NaOH aqueous solution and
then washed twice with 120 ml of water. By subjecting the thus obtained organic layer to
solvent evaporation under a reduced pressure, 35.3 g of the target spilanthol (yield 88%)

[0178]
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[0178] 56 (Exanple B3) I|Isobutyl amidation by lipase [0179] [Chem
52] i-BuNH2 COzMB ~CONHiBu 5 [0180] The 2,6, 8-decatrienoic acid

net hyl ester (E) prepared in Exanple Bl; 10 g {GC purity; 96% pure
amount ¢p8m3198 S%ﬁ RhillatiddEy Pyt ty of (2E 67 8E)-form 82.99
|sobutg/l a%l%ne )OI y 0. 055 nol IE)MNovozym 435 (5 g) and dii sopr/%pyl
et her @]Ig ) were added to a 50 m capacity flask, and stirring was
carrie at 35C for 4 days. After 10 conpletion of the reaction
and su& equs L filtration of the enzyne, the solvent was evaporated
under éed pressure, and distillation purification (130 to
135C/0.1 torr) was carried out to obtain spilanthol (9); 11.1 g (GC

purity ,6Z, 8E) Pul; 85,39 . [0181] [Exanple C] 15 (1) Wttig
reacti gn step [ 0182]—-Chem
Ph3P PR KO

AN }0~ PPh3 0 ~~\O ™ 0 Br v v "CEt Br
et hyl 4-bronobutarfoate (1) (195 g,

83%20 In a stream of nitrogen,

5 [0180]
The 2,6,8-decatrienoic acid methyl ester (6) prepared in Example B1; 10 g {GC
purity; 96%, pure amount; 8.3 g (0.046 mol), (GC purity of (2E,6Z,8E)-form; 82.9%},
isobutylamine (4.0 g, 0.055 mol), Novozym 435 (5 g) and diisopropy! ether (10 ml) were
added to a 50 ml capacity flask, and stirring was carried out at 35°C for 4 days. After
10  completion of the reaction and subsequent filtration of the enzyme, the solvent was
evaporated under a reduced pressure, and distillation purification (130 to 135°C/0.1 torr) was
carried out to obtain spilanthol (9); 11.1 g (GC purity of (2E,6Z,8E)-form; 85.7%).
[0181]
[Example C1]

15 (1) Wittig reaction step

[0182]
[Chem. 53]
R
o PPh, o o o
Br\/\/lLOEt = Br -Ph"'P\/\/u\OEt \/'\“:—/\)J\OEt
K,CO,
1 2 3
[0183]
20 In a stream of nitrogen, ethyl 4-bromobutanoate (1) (195 g, 1.0 mol),

triphenylphosphine (288 g, 1.1 mol) and acetonitrile (195 ml) were put into a 1 liter capacity

flask equipped with a reflux condenser, a stirrer and a thermometer, followed by heating to
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tri phenyl phosphine (288 g, 1.1 nol) and acetonitrile (195 m) were
put into a lliter capacity flask equipped with a reflux condenser,
a stirrer and a thernoneter, followed by heating to 57 90C and

stirrigged Qi 4QihORrS0 NED tWRer BREdLOSh St Wik ARIEd aRdsts apvbiie
to toluene (800 M) and cooled to 20C, a white solid was

precipitated. Thi olid was filtered and. .then dryi und a

oo Predand odeff'c Bavstoo e Berminar o ikt VA Bhiodhanh um
salt (2) (420 g, 0.92 nol, yield 929 . 5 [0184] Ethyl _

4-t r i phtenydryihg spdu airedingt] presatre Wos oarrige o R(50°EHNNR) (0GDEIS B phesphoa@m
(t, 3H J =7.2), 1.90 - 1.97 (m 2H), 2.87 (t, 2H, J = 6.3), 3.94 -
4. 04 (@Alt%'ﬁyzogg A del %lélddz%)lZ), 7.63 - 7.91 (m 15H) 31P-NW\R
(CDC13): 4.04 "10°[0185] In"a stream of nitrogen, the phosphoni um
sal% (%@18(4 20 g, 0.92 nol), toluene (1600 m ), potassium carbonate
(506.2"g, 3.66 nol) and crotonal dehyde (256.7 g, 3.66 nol) were put

into a | iter. capacity fl equi,pped, with a stirrer and a
thernoﬁgfyéfljmf’}bqniy P a’%g?rfo%ga}ﬁgmgig\'@ and stirring was continued
for 7 pours. The reaction solution was cooled to 15 room tenper.at ure,
mi xed WHNMRACHICINBAA .2 (t T Dhel 1P st H7 (nngH, 38730 FHru 8%).arith -
then subjecting to separation of |liquid. Wen the solvent of the

or gani @ gd4augnHwas1 @RRROL, dt-e12), under7. @l (edisdBd pressure, a solid was

precipitated, and the solid was renoved by filtration. By distilling
thi s soeijH;l . uced pressure (65 to 70C/ 1.5 torn), ethyl
(4Z, 6E) W@%‘:@g@g%&%‘%g‘g (114.4 g, 0.68 nol, yield 74% was

obt ai ngéj %0 [0186] Ethyl (4Z, 6E)-octadienocate (3) GO M (me); 168
(MO 5894851123 (14), 94 (100), 81 (93), 79 (95), 67 (19), 55 (20), 41

(23) (2) Reduction steP .
In a stream of nitrogen, the phosphonium salt (2) (420 g, 0.92 mol), toluene (1600

ml), potassium carbonate (506.2 g, 3.66 mol) and crotonaldehyde (256.7 g, 3.66 mol) were
put into a 5 liter capacity flask equipped with a stirrer and a thermometer, followed by
heating to 65 °C and stirring was continued for 7 hours. The reaction solution was cooled to
15 room temperature, mixed with water (840 g), followed by stirring for 30 minutes and then
subjecting to separation of liquid. When the solvent of the organic layer was evaporated
under a reduced pressure, a solid was precipitated, and the solid was removed by filtration.
By distilling this solution under a reduced pressure (65 to 70°C/1.5 torr), ethyl (4Z,6E)-
octadienoate (3) (114.4 g, 0.68 mol, yield 74%) was obtained.
20 [0186]
Ethyl (4Z,6E)-octadienoate (3)
GC/MS (mve); 168 (M, 55%), 123 (14), 94 (100), 81 (93), 79 (95), 67 (19), 55 (20), 41 (23)
(2) Reduction step
[0187]

25  [Chem. 54]
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[0187] 25 [Chem 54] 58 OO0 3 4 [0188] Ethyl (4Z 6E)-octadienoate
(3) (26.9 g, 0.16 nol) and diethyl ether (250 m) were added to a
500 m capacity reaction vessel equi pped with a dropping funnel and a
stirrer, 5 followed Qy cooling to -75"C. DIBAL (1.8 nol/Il hexane

solution, 195.8 m , 0”192 mol )_wgs put into the dr@gppi ng funnel and
added d endingogs hours so thaL4yhe:ggnpeLaHure did not rise.
After conpletion_of the dropw se addition, stirring was carried out
for 30 minutes a& the sane tenperature. 4 N ﬁydrochloric aci d aqueous
solution (547 g) was cooled to 0C, and the reaction liquid was added
this t§0K8dp the reaction. The water |ayer 10 was extracted with
ether (50 m), and then the organic |ayer was washed once with

saturated bEi® (471HE)-odtgiondatd @Y €26.9a90. t inel) antl Idiethi gxites (200 1) Weat e,
foll owed by concentrating to obtain (4Z, 6E)-octadienal (4) (20.0 g,

ity ,969 SRk | i : M,
N GOV S O S O B

83) §W tf(glilcgwcardeba)rcét)ioﬂrr}g %(} %°([301%5)[13AI£ Hh(? rqx]ol/? I?Jxage sojl&tion? Iég/%cr)x)ll), 8%@%%'%

was put into the dropping funnel and added dropwise spending 3 hours so that the
temperature did not rise.  After completion of the dropwise addition, stirring was carried out
for 30 minutes at the same temperature. 4 N hydrochloric acid aqueous solution (547 g) was
cooled to 0°C, and the reaction liquid was added this to stop the reaction. The water layer
10  was extracted with ether (50 ml), and then the organic layer was washed once with saturated
brine. The organic layer was dried with magnesium sulfate, followed by concentrating to
obtain (4Z,6E)-octadienal (4) (20.0 g, purity 96%).
[0189]
(4Z,6E)-octadienal (4)
15  GC/MS (m/e); 124 (M, 72%), 109 (8), 96 (65), 81 (71), 79 (83), 67 (100), 53 (55), 41 (62)

(3) Wittig reaction step

[0190]
[Chem. 55]
O
[
5 (MeO)LPCH,CO,Me o
NGNS |
\\44“\;;//\\/J > A x OMe
4
6
20  [0191]
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~ -\ O 46 20 [0191] 59 Ina stream of nitrogen,' sodi um hydride
(purity 55% 7.37 g, 0.161 nol) and toluene (100 m) were put into a
500 M capacity flask equipped with a thernoneter, a dropping funnel

and a stirrem, itpéahpweﬂtrla%mpg&hmaglyaﬁd@ﬁmghﬁs%4isﬁ E)o.ost aﬂn%ahom&be

obtained in the above 0 g), trinmet phosphonoacet ate (30.

Sné‘sgdgmﬁzaﬁg%gi é*j?%inéﬁ%ﬁ& ipé l\ﬁﬁﬁ%kseﬂﬁ*hﬁos& Oifh o Hgs & Egﬂ%ﬁ*?ﬂ%e'
oom t & St BT o BB a By ChnE P07 g TR R HER IR VG GR
hours. After confirmation of the di sappear ance of al dehyde by a gas

chr omatabgreahy, g) trihdilyd mhosphonoaretat (30 8qa1 €068 rsd) artd tohen¢ S0 wees
added thereto to carry out separation of liquid. The water |ayer was

ext 5 act@finddk W fuinfiexanadddfiophise sghRin 08 RbEs WAYIR kS MBE 8 0°C .
conbl ntgd lnfo &%l%gy wgs hing tw cgﬁg}uvvletS wg{g(rar (pHS— 5.5) e%i/ﬁ% drying

esi u uI f C
di st | ParT s olaeh oRUE stebEt bl R B BRR A SR emep,
to obtain rrethl (2E 6Z, 8E decatrlenoate 19.69 g ield fromthe
r educt |(%51cﬂé’é‘é¥hec¥ﬁ% Woj furfhen epptinueds thﬁWS (?@6620 pyatige 8f eenoat e
GC/Ms (me); 180 (M, 7%, 148 (7), 121(6) 100 (24), 81(100) 68
(8), S53JisapParandd of Qlﬁﬁhydel-l}yl‘d\@s (ChRGER) gragdiys 4 PBhydtoghld; acld aqukbuy $ollﬁiCﬁl
Hz), 6.28 (m 1H), 5.98 (dd, 1H, J = 10.9 Hz), 5.91 (d, 1H, J = 15.7

Hz), 5. (g@m?’ﬂ/as]ddhed ThefSto tdmbardHut sepafadionSof 13bMd.  Zhé wate? ldyet Rras klacted
1.78 (d, 3H J =6.8 Hz) 20 '"3C-NWR (CDC13); 6 167.01, 148.63,

130909 e Yifthexdie (5%21111) 1266 Qrgaxjn% :}aﬁsps werd: c%ﬁrbin%a; Rllowed @y ija’shi;ié twite

with water (pH = 5.5) and drying with magnesium sulfate.  After filtration and
concentration, distillation under a reduced pressure (75°C/0.5 torr) was carried out to obtain
methyl (21,6Z,8E)-decatrienoate {19.69 g, yield from the reduction reaction 68.3%).
[0192]

15 Methyl (2E,6Z,8E)-decatrienoate
GC/MS (m/e); 180 (M™, 7%), 148 (7), 121 (6), 100 (24), 81 (100), 68 (8), 53 (23), 41 (22)
'H-NMR (CDCls); § 6.98 (dt, 1H, J = 15.7, 6.6 Hz), 6.28 (m, 1H), 5.98 (dd, 1H, J = 10.9 Hz),
5.91 (d, 1H, J= 15.7 Hz), 5.70 (m, 1H), 5.25 (m, 1H), 3.73 (s, 3H), 2.2 — 2.4 (m, 4H), 1.78
(d,3H,J=6.8 Hz)

20  PC-NMR (CDCly); 8 167.01, 148.63, 130.09, 129.65, 127.22, 126.60, 121.30, 51.38, 32.27,
26.11, 18.27
(4) Amidation step
[0193]

[Chem. 56]
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(4) Amidation step [0193] [Chem 56] 60 0O / - OV H 6 [01941 In an
at nosphere of nitrogen, nethyl 2,6,8-decatrienoate (6); 19.1 g {CC
82.9% pure anount; 15.9 g (0.0881 nol)} and 5 nol /1 potassi um

hydr oxi de aqueous solutgon (60 m, 5 0.30 nol) weregadded to a 200

m capa%;zlwmd by&rriWo s. After
conpl et i e~feactiome the reactidh was st pped mﬁth mol / |
hydrochloric acid (63 nl, 0.315 nol) and then extraction s carried
out with toluene @32 m) to obtain a 2,6, 8- decatriene

car boxyl ate/tol uene solution. In an atnosphere of nitrogen, the

2, 6, 8- 4t rienic acid toluene solution obtained in 10 the above and
DVF (3.7 g, 0.05 nol) were added to a 100 ml capacity flask, followed
by cool i ng InoenS@nodpheonyl nitbdenr mdthy( 2,8,89dagatrndfte fot ) 9. \has Gctddb %,
dropwise to this and stirring was carried out at 5C for 0.5 hour to

obtain Réreta%dahﬁﬂ_q 5304 kg3 Abl)RParfh BnlETRsthdsRMOhEdraRidd aqeddu®kdldEon (60 bl
at nosphere of nitrogen, isobutylamne (7.3 g, 0.10 nol),

)
triethylam 10, d.t . to
o0 romapTertatfad 200t Syl PRI HRNEARS SR Che e
t he toluene solution of the 2,6, 8-decatrienoic acid or i 8) .
obt ai nédter pemplEomeihe resiondiRtrAeH BN SEORASE Mty H@ﬁgf%{rﬁ)ﬁf@r o3
carried out at 5C for 0.5 hour. After conpletion of the reaction,
t he readt§.0h5 wab ast tppedktigticddisgmvst et witridluehe32thb to obtgiard 368ayer
was separated and the organic | ayer was washed wth 5% sodi um
car bonat@tzéheagieyiatesolushe oslutiéh.1 nol /1 sodi um hydr oxi de aqueous
solution and water in this order. The
In an atmosphere of nitrogen, the 2,6,8-decatrienic acid toluene solution obtained in
10 the above and DMF (3.7 g, 0.05 mol) were added to a 100 ml capacity flask, followed by
cooling to 5°C. Thionyl chloride (11.9 g, 0.10 mol) was added dropwise to this and stirring
was carried out at 5°C for 0.5 hour to obtain a toluene solution of 2,6,8-decatrienoic acid
chloride.
In an atmosphere of nitrogen, isobutylamine (7.3 g, 0.10 mol), triethylamine (10.1g,
15  0.10 mol) and toluene (32 ml) were added to a 200 m] capacity flask, followed by cooling to
5°C. Subsequently, the toluene solution of the 2,6,8-decatrienoic acid chloride (8) obtained
in the above was added dropwise thereto, and stirring was carried out at 5°C for 0.5 hour.
After completion of the reaction, the reaction was stopped by adding water, and then the
organic layer was separated and the organic layer was washed with 5% sodium carbonate
20  aqueous solution, 0.1 mol/l sodium hydroxide aqueous solution and water in this order. The
solvent was evaporated under a reduced pressure using an evaporator, and then the residue

was purified by distillation under a reduced pressure (130 to 135°C/0.1 torr) to obtain

spilanthol (7); 19.7 g {GC purity; 78.7%, pure amount; 15.5 g (0.0700 mol, yield 79%/(6))}.
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sol vent was evaporated under a reduced pressure using an evaporator,
and then the residue was purified by distillation under a reduced
pressure (130 to 135C/0.1 torn) to obtain spilanthol (7); 19.7 g {CGC
purity{OZ@ 7% pure amount; 15.5 g (0.0700 nol, yield 79% (6))}. 61

[ 0195] % 8-Decatrienoic acid GO M (nfe); 166 (M+, 8%, 148 (2),
121 (2), 4), 81 (100), 65 (5), 53 (18), 41 (16) 5

2,6, 8- éﬂ%‘?mc%‘é?d chloride G MBS (nme); 184 (M+, 6%, 149 (7)

28 Gl oty it il o st 4

(2), 167 (2),141 (70), 126 (44), 98 (30), 81 (100), 69 (15), 53
(17), 416)(24) 'H NMR (CDCL3): S 6.82 (dt, 1H, J = 15.3, 6.7 Hz), 6.28
(dd, 1H, J = 10.7, 15.0 Hz), 5.97 (dd, 1H, J = 10.7, 10.7 Hz), 5.87
(bss 1Bl 8-Bebbiriéshic Adid cHlonda5, 3 Hz), 5.69 (dg, 1H, J = 15.0, 6.7
Hz) 5.26 (dt, 1 H, J = 10.7, 6.8 Hz), 3.14 (dd, 2H, J = 6.8, 6.8

2 G j/]vfsd(tm/ . 848.14 181 H8) 1052428 83((91, 81 2b0)J6F(1@),53 @58 41
7). 1R LA Q1A RR ) DY Op g SR s s B3R
(d, GH(hé = 6 7 FE) 13C-NWR (CDC13); S 166.45, 143.74, 130.29,

129. 83 28.03, 127.09, 124.65, 47.26, 32.50, 28.97, 26.79, 20.53,
18. 67 @%%f] 20 [Exanple C2] Isobutyl am dation by enzyne [0198]

[ Chem

Spilanthol (7)
10 GC/MS (m/e); 221 (MF, 10%), 206 (3), 192 (4), 178 (2), 167 (2), 141 (70), 126 (44), 98 (30),
81 (100), 69 (15), 53 (17), 41 (24)
'H-NMR (CDCls); 6 6.82 (dt, 1H, J = 15.3, 6.7 Hz), 6.28 (dd, 1H, ] = 10.7, 15.0 Hz), 5.97
(dd, 1H, T = 10.7, 10.7 Hz), 5.87 (bs, 1H), 5.85 (d, 1H, J = 15,3 Hz), 5.69 (dg, 1H, J = 15.0,
6.7 Hz), 5.26 (dt, 1H, J=10.7, 6.8 Hz), 3.14 (dd, 2H, ] = 6.8, 6.8 Hz), 2.31 (dt, 2H, T = 6.8,
15 6.8 Hz),2.26 (dt, 2H, J=6.7, 6.8 Hz), 1.81 (dq, 1H, J = 6.8, 6.8 Hz), 1.77 (d, 3H, ] = 6.7 Hz),
0.92 (d, 6H, J = 6.7 Hz)
BC.NMR (CDCls); & 166.45, 143.74, 130.29, 129.83, 128.03, 127.09, 124.65, 47.26, 32.50,
28.97, 26.79, 20.53, 18.67
[0197]

20  [Example C2] Isobutyl amidation by enzyme

[0198]

[Chem. 57]

\A_;/\/\/U\OM /\l/
Catalyst

8
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Oi-BuNH2 O Ow H Catalyst 6 7 62 [0199] The 2,6, 8-decatrienoic
acid nethyl ester (6) prepared in Exanple C; 10 g {GC purity; 96%
2E, 6Z, 8E; 82.9%, isobutylamne (4.0g, 0.055 nol), Novozym 435 (5 g)
and dt@g@propyl ether (10 M) were added to a 50 m capacity fl ask,
and stirring was carried out at 5 35C for 4 days. After conpletion of

the react i onyandlesubsequent. Lid 'Iﬁét 1l Q1 EHJ éﬂ&mﬁ% 1d 8F: 15004 o

was evapor ate are UCG sure an evap rator

(3, szpuy: endy 82{88-283?‘/ hwf%%& '(0%5 Lalbreader sheend,

[0201] [Chem 58] 0 VW O - 0 V-\ PPh3 Br - Br-Ph3P CEt K CO
OEt 2 dgsqprapyl ptheodp mb wege éddﬁl tean) a1l Cﬁmcrctaféléﬁk agfl jijyring was carried out at
4- br onmobut anoate (1) (195 g, 1.0 nol),

5 35°C for 4 days. After completion of the reaction and subsequent filtration of the enzyme,

the solvent was evaporated under a reduced pressure using an evaporator, followed by
distillation purification to obtain spilanthol (7); 11.1 g (2E,6Z,8E; 85.7%).

[0200]

[Example D1]

10 (1) Wittig reaction step

[0201]
[Chem. 58]
0 PPh, 0 AR g
Br OEt --——m--h- Br-Ph,P \/\)J\OEt —'_“'““""K o e
2 3
1 2 3
[0202]
i5 In a stream of nitrogen, ethyl 4-bromobutanoate (1) (195 g, 1.0 mol),

triphenylphosphine (288 g, 1.1 mol) and acetonitrile (195 ml) were put into a 1 liter capacity
flask equipped with a reflux condenser, a stirrer and a thermometer, followed by heating to
00°C and stirring for 40 hours. When the reaction solution was added dropwise to toluene
(800 ml), followed by cooling to 20°C, a white solid was precipitated, and this solid was

20  filtered and then drying under a reduced pressure (50°C/1 torr) was carried out to obtain a
phosphonium salt (2) (420 g, 0.92 mol, yield 92%).
[0203]

Ethyl 4-triphenylphosphoniumbutanoate bromide (2}
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tri phenyl phosphine (288 g, 1.1 nol) and acetonitrile (195 m) were
put into a lliter capacity flask equipped with a reflux condenser,
a stirrer and a thernoneter, followed by heating to 90'C and

stirring R #DHEYLES: 2 eJHtthew 3040 0N 93 AhULITN. 9vas, Addeds dy apui se
to tol uene (8 % , | owed bygacool i ng ?11101 20% 8z;?e(%vvhl t'e sol |§d was

preC|p ted Li 2 r and then drying under a
reduce @?ﬂ %HS? tor\,\l?%\”7'\/éag7 %fa@ﬁes%ﬂout to obtain a
phosphoni um salt 20 g, 0.92 nol, yield 92% [ 0203] Et hyl
4-tri pgé’rN GEJ ﬁéﬂa@ﬂ anoate bromde (2) 63 'H NMVR (CDC13): 6
1.23 (t, 3H J =7.2), 1.90 - 1.97 (m 2H), 2.87 (t, 2H J = 6.3),
3.94 -[®@F (m 2H), 4.10 (q, 2H, J =7.2), 7.63 - 7.91 (m 15H)
31P-NVMR (CDC13): 6 24.04 [0204] 5 In a stream of nitrogen, the

h h
Dhgpnen U B o560 40 b 00 ot st

wer e c S a
ther mofbt o B Al Es6aR g ﬁé PRl ERLRRAIRALE el B A o
for 7 hours reactl sol ut| s cool e roomt ure,
ol 1 owalt By o hioh et sk Grpesngv LS S S R AP TSP AONATER Pling
then 10 subjecting to the separation of liquid. Wen the solvent of
the or feating th &5 e€ andstiingpursaoatinuadrigey haus e dlbewragiaslition wassepled to
was precipitated, and the solid was renoved by filtration. By

di stil kbong tdoipesatan, thiliocoved bydeiking wﬂdm&d(%@sﬂhﬁngﬁﬁmmﬁﬁﬁ@b tndbthen
torr), ethyl (4Z 6E)- octadienoate (3) (114.4 g, 0.68 nol, yield 74%

R g e (e o R v e
(20), %}Idér%%duéeg%qgsure, a solid was precipitated, and the solid was removed by filtration.
By distilling this solution under a reduced pressure (65 to 70°C/1.5 torr), ethyl (4Z,6E)-
octadienoate (3) (114.4 g, 0.68 mol, yield 74%) was obtained.
[0205]
15 Ethyl (4Z,6E)-octadienoate (3)
GC/MS (m/e); 168 (M, 55%), 123 (14), 94 (100), 81 (93), 79 (95), 67 (19), 55 (20), 41 (23)
[0206]
(2) Hydrolysis step
[0207]
20  [Chem. 59]

0 0

\/f\z/\)l\oa — \M/LLOH

3 4

[0208)
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(2) Hydrolysis step [0207] 20 [Chem 59] OO Ort - OH 3 4 [0208]
64 20% Pot assi um hydr oxi de aqueous solution (477 g, 1.7 nol) and
ethyl (4Z,6E)- octadienoate (3) (114.4 g, 0.68 nol) were put into a

four neck di gbtd pAbdsfn h&@@kld%qeﬁmggbml&h(ma g b@rrﬂ&ﬁrﬁﬁ@éthgi Z&E)-
stirrer, followed by heating to C and stirring was continued for

3 hour, r r

rept ane oo S oaE ! ﬁ-%“@éﬂlﬁ@ﬁ%ﬂu‘“ﬂﬂaf@%o% RS BLIARE Melergoodyish
was added dro wi.se thereto. After sepa on of . liquid, wa hln

o th wet ?ﬂ%%et%r%nﬁ.aeﬂ&rra{nfo %@‘Abwﬂﬂ%@ é‘%ﬁ%@ﬁstmgg B3 Goinve Qirdder

a reduced pressure to obtain (4Z, 6E)-octadienoic acid (4) (90.6 g,

0. 65 nolour.y By epcdibggthe fepodg] solyting, 16 E)onOtretiawiei leepgaried 230 n! ) 1@as@adnb

(me); 140 (M, 68%, 122 (5), 95 (22), 81 (100), 79 (90), 67 (22),

53 624)theréth, £3135% hO@bohlofi3 hcitl(X Bl pwdryadied éropyivechbat®. Stader s¢fdgadibh of

[Chem 60] O >f1-1- C1 OO e"CH5 015 6
liquid, washing with water was carried out once, and the solvent was evaporated under a
reduced pressure to obtain (4Z,6E)-octadienoic acid (4) (90.6 g, 0.65 mol, yield 95%).
[0209]
(47,6 E)-Octadienoic acid (4)

10 GC/MS (m/e); 140 (M, 68%), 122 (5), 95 (22), 81 (100), 79 (90), 67 (22), 53 (24), 41 (31)

[0210]
(3) Mixed anhydride synthesis step
[0211]

[Chem. 60]

I OH 5 _ O/UK
=

[0212]

[E-Y
[=>]

15

In a stream of nitrogen, (4Z,6E)-octadienoic acid (4) (90.6 g, 0.65 mol), toluene (720
ml) and pivaloyl chloride (5) (85.7 g, 0.0.71 mol) were added to a 2 liter capacity reaction
vessel equipped with a thermometer, a stirrer and a dropping funnel, followed by cooling to
20  5°C. Triethylamine (71.9 g, 0.71 mol) was added dropwise from the dropping funnel

spending 1 hour, and then the temperature was gradually increased to room temperature,
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[0212] In a stream of nitrogen, (4Z, 6E)-octadienoic acid (4) (90.6 g,
0.65 nol ), toluene (720 nm) and pival oyl chloride (5) (85.7 g,
0.0.71 nol) were added to a 2 liter capacity reaction vessel

eqU| pp [

?@1(#/ O)gitfxﬁgé %rﬁ%}%%sc %éﬁg 131%?%2 @ffl%l?%%tﬂ%&ft#%ﬂﬁ Elf\lgse uent
added dro se fr. dr i f endi n d then
The ¢ e PRl e daTs g sl 2o BRRRGHY RefalPitkie 26 vag
foll owed by stirring for 2 hours. After three tines of washing with
wat er & E?lf?ébsequent concentration, 139.8 g of crude pival oyl
(4Z, 6E) - oct adi enoate acid anhydride (6) was obtained. [0213] 5
Pi val oy021347, 6E) - oct adi enoate aci d anhydride (6) GO M (me); 224
(M-, 3%, 196 (3), 140 (68), 123 (97), 94 (88), 81 (100), 57 (98), 51
(515 [P2leMl (4BFEFacthdindnesigasghydede(don step [0215] 10 [ Chem 61] O
OO0 OOKOOWw p 7 O 6 8 [0216] The crude pi val oyl

(12 SPTHGAT DT b e ) ualbelsefuoT Deuglney €120

a 500 %214]

(4) Carbon increase reaction step
[0215]

10  [Chem. 61]

0 o]
7
OJH< - OMe

1)
jco

[0216]

The crude pivaloyl (4Z,6E)-octadienoate acid anhydride (6) obtained in the above

(139.8 g), THF (140 ml) and triethylamine (69.3 g, 0.685 mol) were put into a 500 ml
15 capacity flask equipped with a stirrer and a thermometer, followed by cooling to 5°C, and
imidazole (45.2 g, 0.72 mol) was added thereto, followed by stirring for 1 hour.

In a stream of nitrogen, magnesium chloride (75.3 g, 0.79 mol), THF (560 ml} and
methyl malonate mono-potassium salt (7) (155 g, 0.996 mol) were put into a 2 liter capacity
flask equipped with a dropping funnel, a stirrer and a thermometer, and the reaction solution

20  described in the above was added dropwise thereto from the dropping funnel, spending 1
hour, followed by further stirring for 5 hours. 35% Hydrochloric acid aqueous solution (265

g, 2.55 mol) was added dropwise thereto, followed by separation of liquid and subsequent
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15 capacity flask equipped with a stirrer and a thernoneter, followed
by cooling to 5C, and imdazole (45.2 g, 0.72 nol) was added
thereto, followed by stirring for 1 hour. In a stream of nitrogen,

nmagnes iviidhiéBeick dath M8 SodnmGarfdni®Rl aqueolislolnB6R. NMhe s1eknt MRS Bydporated
mal onat e nono-potassiumsalt (7) (155 g, 0.996 nol) were put into a 2

liter i I aui ' r [ o ey and
a ther%@%%%g%gmgﬁéﬁgﬁg%féggﬁﬁg%ﬂggﬁﬂ f%ﬁaggeggg%gggz%)F%Q?%%EE%%Ve
was added, dropwi se theretqg fromthe droppi f ynnel,, nding 1

hour . TSRO B AN Ssior: -rigcwrnos eHBLIsS:S %s«%lﬂfiﬁ%cm oric acid
aqueous solution (265 g, 2.55 nol) was added dropw se thereto,

fol | onde215y separation of |iquid and subsequent 66 washing twice with
10% sodi um car bonat e aqueous sol ution. The sol vent was evapor at ed
under aetedicexhb-pRefesadienoaan@)di still ati on under a reduced pressure
(90C/ 0.5 torr) was carried out to obtain nethyl

3- - i: : iBl thel, :

3 oxo- 6 G o Ao (B e Lot 2 et b e 22 (M 84
12), ; 2 , 101 (20), 94 (78), 81 (56), 79
Eloé),%@@°%%g%?5§%§?§§§55%§1%féﬁ%s) Redﬁct?on steé 10 [02&9])[Chem

62] O O Ov O 8 9 [0220] In a streamof nitrogen, sodium
e

bor ohy (5.1 g, 0.14 nol) and THE (360 nl) 15 were put into a l
liter capacity flask equi pped with a stirrer, a dropping funnel and a

(5) Reductiion step

10 [0219]
[Chem. 62]
Q@ 0 OH O
OMe OMe
Z z
8 8
[0220]

In a stream of nitrogen, sodium borohydride (5.1 g, 0.14 mol) and THF (360 ml)

15 were put into a 1 liter capacity flask equipped with a stirrer, a dropping funnel and a
thermometer, followed by cooling to 0°C, and methyl 3-oxo0-6,8-decadienoate (8) (88.8 g,
0.45 mol) was added dropwise thereto from the dropping funnel, spending 1 hour. After
completion of the dropwise addition, 35% hydrochloric acid aqueous solution (47 g) was
added dropwise thereto, followed by extraction twice with ethyl acetate (180 ml). The

20  organic layer was washed with water and then the solvent was evaporated under a reduced
pressure to obtain methyl 3-hydroxy-6,8-decadienoate (9) (86.1 g, 0.43 mol, yield 96%).
[0221]

Methyl 3-hydroxy-6,8-decadienoate {(9)

&7



t hernoneter, followed by cooling to OC, and net hyl

3- 0x0- 6, 8-decadi enoate (8) (88.8 g, 0.45 nol) was added dropw se
thereto fromthe dropping funnel, spending 1 hour. After conpletion
of the Glr/epViER);addi(11 08%) a%%(msodms:@bor@qmpndg BB EOS 48R 1106 (1 %(9417
g) was added dropmnse thereto, followed by extraction twce wt

et hyl t ) rgani c | ayer was washed with water
and thiu;v'5 ﬂ% ?3ﬁgs gﬁgggr ted under a reduced pressure to
obtain 3 hydroxy 6, 8- decadi enoate (9) (86.1 g, 0.43 nol, yield
969 . [ﬁgé 1] Met hyl 3-hydroxy-6, 8-decadi enoate (9) 67 GC/ M5 (nie);
198 (M+, 6%, 180 (45), 165 (3), 149 (12), 129 (13), 120 (40), 106
(100) @MAH%¢@WHS¢9 (95), 67 (33), 55 (39), 41 (40) [0222] (6)

Am dation step 5 [0223] [Chem 63] GHOOH O Owvw HH 9 10 [0224]
Met Byl [@223ydr oxy- 6, 8- decadi enoate (9) (86.1 g, 0.43 nol) and

i sobutylamne (95.3 10 g, 1.3 nol) were put into a 500 m capacity
flask gguémpsy] with a stirrer, a thernoneter and a reflux condenser,
foll owed by heating to 90C and stirring for 24 hours. After
recovering |§gbubylan1ne under a reduggq ppessure, and when heptane

(700 M) was fol l oned by coolin to 0C, a white solid was
preci pi } d was filt R er a reduced
pressurg to obt ai n N-1 sobutyT- 3- ydigxy 6, 8 ddcadijenam de (10) (85.2
g, 0.35

ko
5

[0224]
Methyl 3-hydroxy-6,8-decadienoate (9) (86.1 g, 0.43 mol) and isobutylamine (95.3
10 g, 1.3 mol) were put into a 500 ml capacity flask equipped with a stirrer, a thermometer and a
reflux condenser, followed by heating to 90°C and stirring for 24 hours. After recovering
isobutylamine under a reduced pressure, and when heptane (700 ml) was added, followed by
cooling to 0°C, a white solid was precipitated. This solid was filtered and dried under a
reduced pressure to obtain N-isobutyl-3-hydroxy-6,8-decadienamide (10) (85.2 g, 0.35 mol,
15  yield 82%).
GC/MS (m/e); 239 (M, 45%), 221 (40), 206 (12), 192 (7), 170 (5), 157 (8), 144 (12), 128
(7), 115 (62), 107 (43), 81 (52), 79 (85), 57 (100), 55 (30), 41 (53), 30 (54)
[0225]
(7) Sulfonic acid esterification step
20 [0226]

[Chem. 64]

68



15 yield 82% . GCOM (me); 239 (M-, 45%, 221 (40), 206 (12), 192
(7), 170 (5), 157 (8), 144 (12), 128 (7), 115 (62), 107 (43), 81
(52), 79 (85), 57 (100), 55 (30), 41 (53), 30 (54) [0225] (7)

Sul foni ¢ aC|d3ﬁst@r|f|cat|on step 20 [0Z224d ¢ Chem 64] 68 OH 0 O O
I/ H--~(r) MH--Y 10 11 [0227] In a ream of nitrogen,

i ~8<decadi gnamg-de 0.35 mol),

ethyl agetate (680 M) and triethyllamine (72.1 %, 0|70 nol) were put
i 5 capacity flask equi wWith a stirrer, a

t hernoneter and a dropping funnel, followed by cooling to 5C, and

t hen met hanesul#fdonyl chl oride (44 7 g, 0.3921nol) was added dropwi se
thereto spending 1 hour. After conpletion of the dropw se addition,
water (d2r9 m) was added thereto to carry out separation of quuid.
By further mashlng three tines with water and evaporating the

decadl enam i {1 hactBRds Rl SO, eﬁg%&é@%%*ﬁd%ﬁ@gf%? 035
o T B TSRS 5, (RIS el g,

(7), 178 (5), 155 (4), 141 (18), 128 (40), 115 (50), 107 (53),
(639, TaracepYlaslsquuinmmg)witlya stireg) a thegnemetengnd Byroppingifirnel, éﬁllwébb

cooling to 5°C, and then methanesulfonyl chloride (44.7 g, 0.392 mol) was added dropwise
thereto spending 1 hour. After completion of the dropwise addition, water (170 ml) was
added thereto to carry out separation of liquid. By further washing three times with water
and evaporating the solvent under a reduced pressure, N-isobutyl-3-sulfonyloxy-6,8-
10  decadienamide (11) was obtained (108.9 g, yield 98%).
[0228]
N-Isobutyl-3-sulfonyloxy-6,8-decadienamide (11)
GC/MS (m/e); 317 (M™, 3%), 301 (18), 288 (2), 260 (3), 243 (1), 222 (48), 206 (12), 192 (7),
178 (5), 155 (4), 141 (18), 128 (40), 115 (50), 107 (53), 93 (63), 79 (80), 57 (100), 41 (68)
15 [0229]

(8) Elimination step

[0230]
[Chem. 65]
OMs O 2
N
ﬁfﬁ\T,/ - ﬁ/ﬁ\T//
P =
11 12

20  [0231]
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[0230] [Chem 65] 0 OM OH~ - a,~ H--Y 11 12 20 [0231] 69 By
spending 1 hour, a 28% sodi um net hoxi de- met hanol solution (75.5 g,
0.39 nol) was added dropwi se to a solution prepared by dissolving

N-i sobut yl - 3RsWhEyd Dxyud a88%edagh rRemxiR-10dhind 368t ¢)5.3 g, (THEmol)
(425 M) and cooling to OC, and further stirring was carried out for

2 hour %vagfahgéd %g@ls@% 28oltiod ?ﬁg%@@%‘d&@ol@ﬁ%‘ﬂ '1&'Eutyf‘f315'%ﬁfoﬁﬁ8§3'? Blgl 03

of Iiquid 5 by adding water was hi wat er was carfie

R T R e

reduced pressure (140C/ 0.3 torr), N—| sobutyl -2, 6, 8-decatri enan de
(12) waeriediounfor@dopssigr gomplefign phthe dyapvissadsigiany Aftayagzpationf liquid
N-i sobutyl -2, 6, 8-decatrienam de (12) GO M (nmle); 221 (M, 10%, 206
(3)5 19 a(:lémg W& ((2) g), Mi‘hi(lg)withl\#étel(ﬁﬁ)s) card@boift 4jce aBB theID)vent Bds
(100), 69 (15), 53 (17), 41 (24) "H NWR (CDC13); S 6.82 (dt, 1H, J =

15. 3, @VZpd‘Bt):d m@de@% ré(ﬂﬁed iai’éssu}e fo élgal?ha c%&ie%rb@ﬁot 5Bg 31st1{1ﬂ'% thl%'drudlz
10.7, 10.7 Hz), 5.87 (bs 5 (d 9 (dq

(o, oAl uredeéa f%duéﬂ%e“%e ¢ f@’“ﬁ g 18-1805%%’3-2 668-3%3%,2“)35% %6&?%‘#?5
2H, J =6.7 1H J =6.8, 6.8 Hz), 1.77 (d, 3H, J
= 6.7 Hi)}amedd%ﬁ % 9276!3431 Hurﬂyggf)%)z) [0233]
[0232]
10  N-isobutyl-2,6,8-decatrienamide (12)
GC/MS (m/e); 221 (M", 10%), 206 (3), 192 (4), 178 (2), 167 (2), 141 (70), 126 (44), 98 (30),
81 (100), 69 (15), 53 (17), 41 (24)
'H-NMR (CDCls); 8 6.82 (dt, 1H, J = 15.3, 6.7 Hz), 6.28 (dd, 1H, J = 10.7, 15.0 Hz), 5.97
(dd, 1H, I =10.7, 10.7 Hz), 5.87 (bs, 1H), 5.85 (d, 1H, J =153 Hz), 5.69 (dq, 1H, J = 15.0,
15 6.7Hz),5.26 (dt, 1H,J=10.7, 6.8 Hz), 3.14 (dd, 2H, ] = 6.8, 6.8 Hz), 2.31 (dt, 2H, ] = 6.8,
6.8 Hz), 2.26 (dt, 2H,J = 6.7, 6.8 Hz), 1.81 (dq, 1H, J=6.8, 6.8 Hz), 1.77 (d, 3H, ] = 6.7 Hz),
0.92 (d, 6H, J =6.7 Hz)
[0233]
While the invention has been described in detail and with reference to specific
20  embodiments thereof, it will be apparent to one skilled in the art that various changes and
modifications can be made therein without departing from the spirit and scope of the
mvention.
This application is based on a Japanese patent application filed on January 18, 2008

(Japanese Patent Application No. 2008-009295), a Japanese patent application filed on

25  January 18, 2008 (Japanese Patent Application No. 2008-009832), a Japanese patent
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Whil e the invention has been described in detail and with reference
to specific 20 enbodinents thereof, it will be apparent to one
skilled in the art that various changes and nodifications can be

made t hgpiRiafloitddiAt FageRan 8] T@8f(1Handsb Pafent Abplidfidn N0 RE0RD0IH2) and a
invention. This application is based on a Japanese patent application

filed . i i )

005 0d SHUESY 1Riohy dibicalOP el ANGNER?1 £3008 LopRcE PhORpMation No, 2008-
2008 P | i . 2008-00983 J

200 o RREITSRe FRE RoneRE e e BB R Ly SRR Ano i bat | on

No. 2008-009821) and a Japanese patent application filed on January
18, 20(’5@%%&&@%&%&1%& i cation No. 2008- 00985 1), the entire
contents thereof being thereby incorporated by reference. | NDUSTRI AL
APPEI CABI34I TY 5 [0234] By the invention, it becones possible to
industrially carry out production of spilanthol w thout using
expensi ve repgehd mvamthnMttbbedthes TdiBleith thdubtiiaflll eaty ot Rb@RSosWEN as
col um chr omat ogr aphy. The spil anthol obtained in the invention is
usef u| X d . 71- . . .

s?x?anﬁ’xrgé s ﬁto lgnll\% %}é}%%l@@{é_g%(%ﬁm%ﬂﬁout ﬂ%d?a%n%ﬁh%%ﬂoﬁ ste%s such as

productton uty 6, 8-decatri enam erein-a

col um chr omat ogr.aph urdficati ep is .pot reguired dn a

b o6 oo U BHSRAARARP. Ui ke FHodRed BaPEIwaRI RS = tavar ar
all processes are carried out at a reaction tenperature of -20C or

mor e. 3TRZHPHES HBRRAIEET on met hod according to claim 1 or 2, wherein a

chfgical purity of
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10 the N-isobutyl-2,6,8-decatrienamde is 80% or nore, and a content
of a 2E, 6Z,8E-isonmer of the N-isobutyl-2,6,8-decatrienamde is 65%
or nore. 4. The production nethod of N-isobutyl-2,6, 8-decatrienam de
according to any one of clains 1 t@.&8IM®$hich conprises: 15 (Al)
preparing a [3-hydroxycarboxylic acid ester represented by the
formula (A2) by reducing a 3-keto ester represented by the fornula
(Al') (reduction step), [Chem 1] OOCHOX\\" IJ u ORAl X\ RA
(A) (A2) (in the for.ml a nd, f X.represents a

hi br { ne at o oft B A A4 oA 0 erafy A BRREERS omay
having from1 tqo 4 carbon atons); (A l) . preparing a

( 3- sul FOIEErARIIBRIICREOFER Isiot B7auFEd HERBOEHSBy the formul a (A3)
by sulfonic acid esterification of the 3-hydroxycarboxylic acid ester
repbesented by the formula (A2) (sulfonic acid esterification step),
72 [Chem 2] OHO OR A2 OX RAl X Al R(A2) (A3) (in the formula (A2),
X and RAl are. aghégfddnesbn Methbe aécidig@tndainpndvhdreinl@l frocomsdsard Adlied X
represents a chlorine atomor a bronmne atom el represents an al kyl
group 'b%}’ t%e%&%ﬁ‘témb&atuﬁe é‘f-‘%@*‘é’BF dfoms and R "2 represents an

al kanesul tonyl group, a benzenesulfonyl group or a toluenesulfonyl
group); (AIll) preparing an a,(3-unsaturated carboxylic acid ester
represented by the fornula (A4) fromthe (3-sul fonyl oxycarboxylic

acid ester represented by the fornula gAB),under a ) _
The production method according to claim 1 or 2, wherein a chemical purity of

10  the N-isobutyl-2,6,8-decatrienamide is 80% or more, and a content of a 2E,6Z,8E-isomer of

the N-isobutyl-2,6,8-decatrienamide is 65% or more.

4. The production method of N-isobutyl-2,6,8-decatrienamide according to any one
of claims 1 to 3, which comprises:

15 (AI) preparing a B-hydroxycarboxylic acid ester represented by the formula (A2) by

reducing a B-keto ester represented by the formula (A1) (reduction step),

[Chem. 1]
O O OH O
RY \/\/K)L .
X\/\/u\)'l\o, —_— X o ~R
A1) (A2)

(in the formula (A1) and formula (A2), X represents a chlorine atom or a bromine atom and
20  R™ represents an alkyl group having from 1 to 4 carbon atoms);
(AII) preparing a B-sulfonyloxycarboxylic acid ester represented by the formula (A3)
by sulfonic acid esterification of the B-hydroxycarboxylic acid ester represented by the

formula (A2) (sulfonic acid esterification step),

12



basic condition (elimnation step), 10 [Chem 3] ORA2 OL O X~ Al "X\
O RA1 (A3) (A4) (in the fornmula (A3), X, el and RA2 are as defined in
the foregoing, and in the fornmula (A4), X represents a chlorine atom
or a brjohtme2jat om and RAL represents an al kyl group having from1l to
4 carbon atons); 15 (AlV) preparing a (2E, 6Z, 8E)-decatrienoic acid
ester represent@,ql by the formula (A6) b klowi ng a phosphoni um sal t

represent ed by ormilsa (A5), which ig derjved,from the
a, (3-u r §|IC acid fé;’dbythefornula

(A4), to react with crotonal dehyde under a basic condition (Wttig
reaction step), fhem 4] 0 0 OJI _RAL(A3 20 (A5) (A6) 73 (in the
formula (A5), X represents a chlorine atomor a bromine atom Y

r epr esdnt the dormallk§A2), Ermd;RAé areeas dafiyéd mribeiforeduicd) andyn thavernanla (A3), X
substituent group, and RAl represents an al kyl group having from1

to 4 cathednt!OdBeridoilbrahgorh Bk Mtnd F(%@épreﬁﬁts 4Bl YR Sedtiphadtheatday 1 to

group having from1l to 4 carbon atom;) and 5 (AV) obtaining

(2EL6Z,

Ll S,
i sobuty tﬁ EI£I n.the . presence of a cat al yst, or by hydrolyzi ng t he
decat r i ‘@HETEYUHORYY SEAP represented by the fornula (A6), converting

said acid thereafter into an acid halide, and allowing this acid
hal i de (AIII) preparing an o,B-unsaturated carboxylic acid ester represented by the formula

(A4) from the B-sulfonyloxycarboxylic acid ester represented by the formula (A3) under a

basic condition (elimination step),

10 [Chem. 3]
OR™ 0O 0
At RA1
x\/\/k/u\o-’R — x\/\/\)LO’
(A3) (Ad)

(in the formula (A3), X, R*" and R*? are as defined in the foregoing, and in the formula (A4),
X represents a chlorine atom or a bromine atom and R*' represents an alkyl group having
from 1 to 4 carbon atoms);

15 (AIV) preparing a (2E,6Z,8E)-decatrienoic acid ester represented by the formula
(A6) by allowing a phosphonium salt represented by the formula (AS5), which is derived from
the o,B-unsaturated carboxylic acid ester represented by the formula (A4), to react with
crotonaldehyde under a basic condition (Wittig reaction step),

[Chem. 4]

20 (AS5) (AB)

13



to react with isobutylam ne (am dation step). 10 5. The production
met hod according to claim4, wherein the base which is used in the
Wttig reaction step of (AIV) is potassium carbonate. 6. The

pr oduct(inahe feetnlnt0 A CRrelrogntsa dhll@in® domfor 2 bromige aiofn, 1Y eepeesents ys tilkyl
which is 15 used in the am dation step of (AV) is lipase. 7. The

pr oductd.Qn Jrehhed gt%upN?thH %M#a‘vg F@uﬁtiqﬁﬁﬁéﬁogﬁ,rﬁvﬁ}lgﬁ rO O EL dnQfiky] élro)up

nmet hod ~ according to any one"of clains 1 to 3, conprises: (

pr eparing d p t fon

et al adr8 SRACLEY BEBHE s bR RE bRy O R TRl digherowe
represented by the fornmula (B 1), (acetalization step), [Chem 5] OR
BI Ac&@@W@ﬁP@BE“{ﬁfy%PBE?négan¢4 (in the formula (B 1), Acyl
represents an acyl group having from2 to 5 carbon atonms, and in the
forhul a (B2) (ARBobtamdngRBIE,6Z8EhNisduipdride Atdesatiemndde by sllawing|the|
group having from1l to 4 carbon atons, or RB1 and RB1' may forma

di val enfecadervinadddaster rahtesdntarblyy thafemauls (WSitto terenivith iwbpdylarbing Bl he
preparing a sulfonic acid ester represented by the formula (B3)

gjzgg_f %‘%@eﬁ&i ot a @EIRH, dribG Aty Sh LMk debdhaic &id R QPeplRB4d by the~Bl '

formula (A6), converting said acid thereafter into an acid halide, and allowing this acid halide
to react with isobutylamine (amidation step).
10
5. The production method according to claim 4, wherein the base which is used in

the Wittig reaction step of (AIV) is potassium carbonate.

6. The production method according to claim 4 or 5, wherein the catalyst which 1s

15  used in the amidation step of (AV) is lipase.

7. The production method of N-isobutyl-2,6,8-decatrienamide production method
according to any one of claims 1 to 3, which comprises:
(BI) preparing a hydroxyacetal represented by the formula (B2) by acetalization

20  reaction and hydrolysis of an acyloxybutanal represented by the formula (B1) (acetalization

step),
[Chem. 5]
ORB‘l
o HO
Acylo” TNFY —— »
OR"
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(B2) (B3) (in the formula (B2), RBI and RBI' are as defined in the
foregoing, and in the formula (B3), 10 RB1 and RBI' each

i ndependently represents an al kyl group having from1l to 4 carbon

at ons, (inahe RBtuan@ 1IRBACY] reytedentsmnancdl gtabehdvigafrb@t whacabmhitedhs, g in
have a substituent group, and RB2 represents an al kanesul f onyl

group, g ﬂaﬁaamséy IfEonY4 ROV di;h BHe&nH&iﬂ‘}’r%ﬁ%éantsoﬁﬂlk r%%l@) havir® frdrh 1 to

preparing a halide represente the fornmul a ogenation

SRFBFp;n @%a@rt%rﬂéis ef |%GE§B| ma& @%?gégﬁn%afrﬁ%né ?n I’Vﬁ LM%}{&@% el

(B4), RBI and RBl' each independently represents an al kyl group

havi ng SFPOeDt 89UB%carbon  atoms, or RBI and RB!' may form a dival ent
carbon chain which may have a subst it uent group, and X represents a
hal Bgen at onfBllpprep®ing a sy toni dcithestar reeteaied by the farmuEE)B30 Crublgnisrigid

represented by the fornmula (B6) by allow ng a phosphonium salt

(f or mulestefiB&gtjonwkepy,h is derived fromthe fornula (B4) to react wth
crot onal dehyde under a basic condition (Wttig reaction step), [Chem
8] 75 %hgglf@ Y3P CORB° X ORBil ORB (B5) (B6) (in the formula

(B5), and X are as defined in the foregoing and Y represents
an al kyl rou or aryl group whi ch may, have a substituent group,
and in x#dre B6), RBRP N—ERch i ndependently represents
an al kyl group mg‘f_ml to 4 car e at oms, or Rat

(B2) (B3)

(in the formula (B2), R®' and R®" are as defined in the foregoing, and in the formula (B3),
10 RP and R®' cach independently represents an alkyl group having from 1 to 4 carbon atoms,
or R®! and RB! may form a divalent carbon chain which may have a substituent group, and
R®? represents an alkanesulfonyl group, a benzenesulfonyl group or a toluenesulfonyl group);
(BIII) preparing a halide represented by the formula (B4) (halogenation step),

[Chem. 7]

15 (B3) (B4)
(in the formula (B3), R®!, R®" and R®? are as defined in the foregoing, and in the formula
(B4), R®! and R®" each independently represents an alkyl group having from 1 to 4 carbon
atoms, or R®! and RP'" may form a divalent carbon chain which may have a substituent group,
and X represents a halogen atom);

20 (BIV) preparing an acetal of a (4Z,6E)-octadienal represented by the formula (B6) by
allowing a phosphonium salt (formula (B5)) which is derived from the formula (B4) to react
with crotonaldehyde under a basic condition (Wittig reaction step),

[Chem. 8]
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5and RB! ' may forma dival ent carbon chain which may have a
substituent group); (BV) preparing a (4Z, 6E)-octadi enal represented
by the fornula (B7) by deprotecting the octadi ene acetal represented
by the formula (6) in the presence acid catalysis

(deprotection _stepps [ Chepr~QLOFi O BA 10 (B6) (B7) (in the
f or mul astﬁjQ*,/Erl/and RBl' are as d i9RT he foregoing); (BVI)
preparinyd a ni xtggfe of N-isobutyl-2,6,8-Hegatrienani de and

N-i sobutyl -3, 6, 8- decatrienam de repr AR ed by the formula (B8), by
allowing a (®% 6E)- oct adi enal represZE%Sed by the fornula (B7) and
mal oni ¢c_acids to undergo_gondensation under a basic 15 condition,

[ Chem (indhe formebaBen B8 \ andiX jarg agrlefingdnHibpiorezripe Bd Y(Berpsentsm alkyl
wher ei n nonoi sobutyl mal onate am de is allowed to undergo the

react i @ougoreherylgrap whichoiagdiaveé Kadstiewagabuistaag idjhe famdulz BEBR’] ynd
i sonerizing the N-isobutyl-3,6,8-decatrienam de represented by the

f or mul &5 (B indbenasnt] ylikpregents i Boup h&A@NHB 1 to 4 carbon atoms, or R®!

B |

5 and REV may form a divalent carbon chain which may have a substituent group);
(BV) preparing a (4Z,6E)-octadienal represented by the formula (B7) by deprotecting

the octadiene acetal represented by the formula (6) in the presence of an acid catalysis

(deprotection step),
[Chem. 9]
. [
| or® (\/i,;o
orR®"
10 (B6) ®7

(in the formula (B6), R® and RB! are as defined in the foregoing);

(BVI) preparing a mixture of N-isobutyl-2,6,8-decatrienamide and N-isobutyl-3,6,8-
decatrienamide represented by the formula (B8), by allowing a (4Z,6EF)-octadienal
represented by the formula (B7) and malonic acids to undergo condensation under a basic

15  condition,

[Chem. 10]
X HO,C” “CONHiBu | X | X
a;o Z ™ CONHIBUY X"coNnHiBu
(B8)
(B87)

wherein monoisobutyl malonate amide is allowed to undergo the reaction as the malonic

acids, (Knoevenagel step 1); and
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(B8) 5 in the mxture of a positional isomer of

N-i sobutyl decatri enam de obtained in the aforenentioned step (VI),
into N-isobutyl-2,6,8-decatrienam de (spilanthol) under a basic

condi tion (i $RWH) isbateri@hgIheM)}isoButylThe Spicosiietindtde rpirdietted 0§ Aiciongulao
claim7, the nmethod conprising: 10 preparing a decatrienoic acid
ester qgggecatrienoic acid represented by the fornmula (B9) by

al |l owi ng ral onic acid or a malonic acid nonoester as the mal onic

aci ds i§ thelgtep (BVI) described in claim7 under a basic condition
(Knoeverdg8i ‘Htep 2), [Chem 12] Ho2 Cl1- "CORBa C: O |1 CORB3 (B7)
(B9) 15 (in the fornmula (B9), RB3 represents a hydrogen atom or an
al kyl gg© aving from1lto 4 rdeh atons); and obtai ni ng

(2E, 6Z, i sobutyl - 27678-detatlr i epam.de by all ow ng the

decatri endi ¢ adiQWHEKt er represent&d tAeNHBy mul a (B9) to react

wi th isobuttgdam ne in the presence of a catalyst, or by hydrolyzing
the decatrienoic acid and decatrienoic acid ester represented by the
20 fsor rukig 10BYre of @ pysibnd gsoree of Nuisolnthyldecaattndeid shteined mthei d i nto
an acid halide and then allow ng isobutylam ne to act thereon

(am datirQBmeh@dhed step (91), I8 NRIsOBMGL-2 B18-TRhfRAaARE Q5 AlaRthol ) AmabAd Basic OF
8, wherein the base which is used” in the Wttig reaction step of the
af ore b | . i s potassium carbonate. 10. The production
nethogq§%®§§§gﬁ§£§@u%gg¥%?g or 9, wherein the catalyst which is 5
used in the am dation step is |lipase. 11. The production method of

N-i sobutyl -2, 6, 8-decatri enam de according to claim 1, which

conpri ses:

8. The production method according to claim 7, the method comprising:
10 preparing a decatrienoic acid ester or decatrienoic acid represented by the formula
(B9) by allowing malonic acid or a malonic acid monoester as the malonic acids in the step

(BVI) described in claim 7 under a basic condition (Knoevenagel step 2),

[Chem. 12}
=0 = COZRBS
(B7) (B9)

15  (in the formula (B9), R represents a hydrogen atom or an alkyl group having from 1 to 4
carbon atoms); and
obtaining (2E,6Z.,8E)-N-isobutyl-2,6,8-decatrienamide by allowing the decatrienoic
acid ester represented by the formula (B9) to react with isobutylamine in the presence of a
catalyst, or by hydrolyzing the decatrienoic acid and decatrienoic acid ester represented by the
20  formula (B9), converting the thus obtained decatrienoic acid into an acid halide and then

allowing isobutylamine to act thereon (amidation step).
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(Cl) preparing a (4Z,6E)-octadienoic acid ester represented by the
general formula 10 (C3) by allow ng a phosphonium salt represented
by the general formula (C2), which is derived froma 4-hal obutanoic
acid ester r@prasenpteiictiyn thethod abeirdihg toclainh & of € Whertin thelade whith 13 used
crot onal dehyde under a basic condition (Wttig reaction step), [Chem
13] " ~Qede Wl@g&a\é’uﬁn stefof tht afé&Bnehtdne@Rep (BIR/ s potdsbiim Gonke3) 15
(in the formil ae, is an al kyl group haV|ngfrom1to4carbon
atons; X is a chl orlne atomor a bromne atom and Y is an al kyl

group or an aryl group which may have a substituent group); (C1)

preparing a ( oct adi ena ente r mul

Pedner ng t he L0 43 pyeyE o een BCcets ag begiar § apd ouBPBdhese i Mhich i
gener al formJIa (CS) (reduction step), 2 0 [Chem 141 00 - ORC
(C3p (cwpd inthaamkdatippsieiliaBpasrBl i s as defined in the foregoing); 78
(Cl1l) preparing a (2E, 6Z, 8E)-decatrienoic acid ester represented by
the general formula (C6) by allowi ng the (4Z, 6E)-oct adi enal
represented by the fornula (C4) to react with a phosphonophosphoric

aci d ester raprespepRAubYor Ilﬂethg@ BﬁNalEo \%ﬂrwds B-deCiticHIGIAE adoR@8E & claim
condition (Wttig reaction), 5 [Chem 1
1, which comprises:
(CI) preparing a (4Z,6E)-octadienoic acid ester represented by the general formula
10  (C3) by allowing a phosphonium salt represented by the general formula (C2), which is

derived from a 4-halobutanoic acid ester represented by the general formula (C1), to react

with crotonaldehyde under a basic condition (Wittig reaction step),

[Chem. 13]
X ORC1 x-'YSP*\/\)'I\ORCn W/\)J\ORG-‘
{C1) {C2) {C3)

15  (in the formulae, R®! is an alkyl group having from 1 to 4 carbon atoms; X is a chlorine atom
or 2 bromine atom; and Y is an alkyl group or an aryl group which may have a substituent
group); |

(CII) preparing a (4Z,6E)-octadienal represented by the formula (C4) by reducing the
(4Z,6E)-octadienoic acid ester represented by the general formula (C3) (reduction step),

20  [Chem. 14]

\/\_/\/u\ \/\_/\)
= oR*’ N

{C3) {C4)

(in the formulae, R is as defined in the foregoing);
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(RC3O,PCH2ZCORC2 O O(CB) ~OR 2 (A4) (©6) (in the formul ae, RC2
and RC3 are an al kyl group having froml to 4 carbon atons); and
(CAV) obtaining (2E, 6Z, 8E)-N-isobutyl -2, 6,8-decatri enam de by

al | ow ng t he (ClBgatparenai (CE&,8E ekt ariend@paeidentedphygeitbé by dreegeakral
formula (C6) to react with isobutylam ne in 10 the presence of a

cat al ysbhymgk (@tY) t?rg ; %ughﬂ € tH"éQ{4Z 158) d8GalchAlGBMeSendti 1) 188 T&fmﬂ@{@@ 36 Bdagd

by the general , converting said acid thereaf into an
d h
onu AR R PN T S

in the forpulae, RC2 is as defined in the foregoing).
12 Thé’oéﬁhBa’& ﬁt‘)‘ﬁr’F?é"PF?Bguaccordi ng to claim 11, wherein the base
which is used in the Wttig reaction step of (Cl) and/or (ClIl) is
pot &ssilbGht@atHonate. 20 13. The production method according to claim
11 or 12, wherein the catalyst which is used in the am dation step
of (CIV) is lipase. 79 14. T producti on net hod of
N-i sobutyl -2, 6, 8-decatri enanmlde according to any one of clains 1 to
3, which conprises: (D) B®FepEHAE:R" (42, 6E)- octadi engj c acid ester

represented by the ggneral fegmula 5 (D3) by allow ng a phosphonium
salt regresent ed by flhe gererad form FERRAS ot i ved from
a 4-halo d ester represented by t he general formula (D),
to react (C4) (C6)
(in the formulae, R? and R® are an alkyl group having from 1 to 4 carbon atoms); and
(CIV) obtaining (2E,6Z,8E)-N-isobutyl-2,6,8-decatrienamide by allowing the
decatrienoic acid ester represented by the general formula (C6) to react with isobutylamine in
10  the presence of a catalyst, or by hydrolyzing the decatrienoic acid ester represented by the
general formula (C6), converting said acid thereafter into an acid halide, and allowing this

acid halide to react with isobutylamine (amidation step),

[Chem. 16]

\/’MORcz A X ﬁ/\l/
(C8) (C7)

15  (in the formulae, R“? is as defined in the foregoing).

12.  The production method according to claim 11, wherein the base which is used

in the Wittig reaction step of (CI) and/or (CIII) is potassium carbonate.

20 13.  The production method according to claim 11 or 12, wherein the catalyst which

is used in the amidation step of (CIV) is lipase.
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wi t h crotonal dehyde under a basic condition (Wttig reaction step),
[Chem 17] 0000 Xvv ORDL X-Y3Pv v 'ORD7 / - ORD1 (D1) (D2)
(D3) 10 (in the fornulae, RD is an alkyl group having from1l to 4
carbon atonms; X is a chlorine atom or a bromne atom and Y is an
al kyl group or an aryl group which may have a substituent group);
(DI1) preparijng {AZ,RmcRntAdhensl Q- idtutl1HeRt AReRt&hnie dderdios f4
(D4) by hydrol yz?%% ﬁ%%@%ﬁ?-octlgﬁu%g?ﬁégac%ﬁestererepf élg%nt gg
by the general f l.a.(,D3 15 (hydrolysis step), [Chem 18] 0 JO
oH _~ O%QDF(-;MHIIS f{oz%é’f%%lbﬁpmplﬁeﬁ the formula, RD is as defined in
the foregoing); (DI]) preparing. a mxed anhydride represented by t{he
general for rrgﬁ))Q PEEYIng ¢ (36:08) 106 RIsH0IE Beid AT Bpresantad BY thegengra fortnula
represented by the formula (D4) to react with an acid halide 80
r epbes PRt pbly Bowing aghnsphahiuio satucpretdpyd nide gererbldeinule ¢RA), twhaeh is
(m xed anhydride synthesis step), [Chem 19] 0 RD2AX2 O (D5) OO
derived from a 4-halobutanoic acid ester represented by the general formula (D1), to react

with crotonaldehyde under a basic condition (Wittig reaction step),

[Chem. 17]
fo] 0 Mo 0
X\/\)J\ oR™ —_— X'-Y3P\/\)L0Rn1 \/\Z/\)I\ORN
(D1) (D2) (D3)

10  (inthe formulae, R”! is an alkyl group having from 1 to 4 carbon atoms; X is a chlorine atom
or a bromine atom; and Y is an alkyl group or an aryl group which may have a substituent
group);

(DII) preparing (4Z,6E)-octadienoic acid represented by the formula (D4) by
hydrolyzing the (4Z,6E)-octadienoic acid ester represented by the general formula (D3)

15  (hydrolysis step),

[Chem. 18]

(in the formula, RP! is as defined in the foregoing);
(DIII) preparing a mixed anhydride represented by the general formula (D6) by

20  allowing the 4,6-octadienoic acid represented by the formula (D4) to react with an acid halide
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OHO'k RDz (D4) (D6) 5 (in the fornmulae, RD2 is an al kyl group
having from1l to 4 carbon atons; and X2 is a chlorine atomor a
brom ne atom; (DV) preparing a 3-0x0-6, 8-decadi enoic acid ester
repres Qﬁir@ﬂ:n’&ﬂ byhie gaRed &m o) widéDBhashycoatiitioni(hgkddn@hpdldkynthesis
anhydri de represented by the general fornula (D6) to react with a
sal t of e? mal oni ¢ aci d nonoester represented by the general fornula
(D7) (ca % 10 increase step), [Chem 20] O IXxlI OO0 M}I"~v ORD3

00O 5@5 CFEEB (D6) (Dg) (in the fornmulae, RD2 is as defined in
ng;’ R

the fo D3 is an al kyl group having from1l to 4 carbon
atons; and Mis sodiymor potassiun); 15 (DV) preparing a

3- hydr oxy- 6, 8- decadLgEOic acid ester represented by the general
formula (D9) by rgauCipg a ketone noi ety of the 3-o0xo0-6, 8-decadi enoi c

acid ester rfpresenimg by the gggﬁral formula (D8) (reduction step),
[ Chem OCHO Cé:;:;%ﬁg of D) (DO) (in the fornmulae, RD3
is as dgfined t he T or efjjoi ng) ([)ﬁ) preparing an

N-i sobu =3: hydr oxy- 6, 8- enani de represented by the

(D4) (D8)
5 (in the formulae, R™ js an alkyl group having from 1 to 4 carbon atoms; and X is a chlorine
atom or a bromine atom);
(DIV) preparing a 3-ox0-6,8-decadienoic acid ester represented by the general
formula (D8) by allowing the mixed anhydride represented by the general formula (D6) to
react with a salt of a malonic acid monoester represented by the general formula (D7) (carbon

10  increase step),

[Chem. 20]
0o 0
R T
1. e
| 0~ “R” , | OR™
= Z
(D) (D8)

(in the formulae, R™ is as defined in the foregoing; R™ is an alkyl group having from 1 to 4
carbon atoms; and M is soedium or potassium);

15 (DV) preparing a 3-hydroxy-6,8-decadienoic acid ester represented by the general
formula (D9) by reducing a ketone moiety of the 3-oxo0-6,8-decadienoic acid ester represented
by the general formula (D8) (reduction step),

[Chem. 21]

81



formula (D 10) by allow ng the 3-hydroxy-6, 8-decadi enoi c acid ester
represented by the 5 general formula (D9) to react with

i sobutyl am ne (am dation step), [Chem 22] OHO0 OH 0 ORD3 H~ (D9)
(D10) (in tkee fOrnulae, RD3 is pydefined in the foregoing); (DVII)
preparin i obutyl 3-sul fonyl oxyj 6, 8- decadi enam de represented
by the enefal OROT mul a ( jreeting the

N-i sobutyl ~3- hydr oxy- &, 8-de represented by the formula (D
10) to suffonic acid esterif n (sulfonic acid esterification
step), [Chem ] OH 0 ORO. O H- -(D{,)/ Hy (D10) (D11) 15 (in the
formul ae, RD4 is an al kanesul fonyl" group, a benzenesul fonyl group or

a tol | f g1y Qup).+; DVILI obt ai ni ng
( 2E, 62%3%5 K? g%u | Qélbg odcejca][%rl et Om%’e represented by the
formula (D12) treatlng
N-i sobut yl - Qﬁmﬁw e@&%é. hyidzanyofe B derAdinant dereptpsenifrbby the
gener al forrrul a (D 11) vmth a base under a basic condition
(el i m damiga (31 ®BRy, alfoshegrihe 344y doRyEa 8 @eadignoic acig extpr-repias@itgdiay the
(D12)

5  general formula (D9) to react with isobutylamine (amidation step),

[Chem. 22]
OH O OH O
| oR® H/Y
= =
(D9) (D10)

(in the formulae, R is as defined in the foregoing);
(DVII) preparing an N-isobutyl-3-sulfonyloxy-6,8-decadienamide represented by the
10  general formula (D11) by subjecting the N-isobutyl-3-hydroxy-6,8-decadienamide

represented by the formula (D10) to sulfonic acid esterification (sulfonic acid esterification

step),
[Chem. 23]
orR™ 0
/\r N/\]/
H
(ZUL /
(D11)

(D10)
15  (inthe formulae, RP* is an alkanesulfonyl group, a benzenesulfonyl group or a

toluenesulfonyl group); and
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(in the fornulae, RD4 is as defined in the foregoing). 15. The
production nmethod according to claim 14, wherein the base which is
used in the Wttig reaction step of (D) is potassium carbonate. 10
16. The prodgsViiDrobEhingd2B6Z@EHNWsobayEh @i Snlcbdtreharhie represaitad by thase
is used as the catalyst in the am dation step of (DVI). 17. A flavor
or 11 agE AL ﬁgm%fetaﬁ the N @1 I iy 166 AERARE R HaniBE FhdsEnte@by

15 pharnaceu conprises th

2‘;: IC g?gl gfag;:%}mo ﬁ C("ﬁl 15 Wi 1% r}%&a%'de(f\ h El)aa% g&?aitlfgne@h%nat}o}ﬁestéﬁ thod

(3- sulfogylox carboxyllc aC|d ester represented by the formula (A3):
[Chen1 A2 O X O-RAI 20 (A3) 83 (in the formula (A3), X
represents a chlorine atomor a bromne atom RA represents an al kyl
group haV|ngcﬁp0@91 to 4 carbon atons, andyRAZ represents an

al kanesul f on a benzenes 0 r~a tol uenesul f onyl
group). noe—aei @ hal i de redﬂese ted by the fornula
(A8): Chem 26] bcax [(A$) (in ormula (A8), X represents a
chl ori ne or a bromne aton). 10 20. A sulfonate represented by

the5for mul a (Bghay [ Chem 27] RBZO _ T CR(Eﬁiz)

(in the formulae, R is as defined in the foregoing).

15. The production method according to claim 14, wherein the base which is used
in the Wittig reaction step of (DI) is potassium carbonate.
10
16. The production method according to claim 14 or 15, wherein lipase is used as

the catalyst in the amidation step of (DVI).

17. A flavor or fragrance composition, food or drink, fragrance or cosmetic, or
15  pharmaceutical, which comprises the N-isobutyl-2,6,8-decatrienamide which is produced by

the method according to any one of claims 1 to 16.

18. A p-sulfonyloxycarboxylic acid ester represented by the formula (A3):

[Chem. 25]

20 (A3)
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Bl' OR(B3) (inthe formula, RB1L and RBI' each independently
represent an al kyl group having from1 to 4 carbon atons, or RB" and
RB1' may form a dival ent carbon chain which may have a 15 substituent
group, (&ntle fermuhe(A3)r KubpresdiB2a clepriestanor abrahinanas 'S nypregneem, allayl
benzenesul fonyl group or a toluenesul fonyl group). 21. An acetal of
oct adi e 4u4rtdneatdias, Ml R Boesents Gh 8RandllfoBA digd, a C
TORa' ?%%Lp Ha??{]gqt%ﬁg fornmula, RB1 and RB!ﬁ@each independeﬁ'\?l y

repres i 0 4 carbon atonms, or RBI and
RBI ma;e/& %%er%rgr?@%ogﬁv%r%ﬁp IIO"fl:ar %ﬂ%&gﬁ%&g@éﬁ# )(:h may have a substituent
group). 5 22. An N-isobutyl-3-hydroxy-6, 8-decadi enam de represented
by the fornmula (D10): [Chem 29] OHO1Il , H--~ (D10) 10 23. An

N-i sobut yl - 3-sul f onyl oxy- 6, 8- decadi enam de_represented by the fornula
(Dl 51): [ ChenP. 38]decgrgngic acid halide represented by the formula (A8):

[Chem. 26]
0
DO
s
(A8}

(in the formula (A8), X represents a chlorine atom or a bromine atom).

10 20. A sulfonate represented by the formula (B3):
[Chem. 27]
RBZO/\/\rORm
B1'
(B3)
(in the formula, RB! and RP! each independently represent an alkyl group having from 1 to 4
carbon atoms, or RB' and R®Y may form a divalent carbon chain which may have a
15  substituent group, and in the formula, R®? represents an alkanesulfonyl group, a

benzenesulfonyl group or a toluenesulfonyl group).

21.  An acetal of octadienal represented by the formula (B6):

[Chem. 28]
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a H-

(D11) (in the fornula, RD4 is an al kanesul fonyl group, a

benzenesul fonyl group or a toluenesul fonyl 15 group). 85

10

15

.

ORB1

ORB‘i'
(B6)

(in the formula, R®! and RB" each independently represent an atkyl group having from 1 to 4
carbon atoms, or RB' and R®'" may form a divalent carbon chain which may have a

substituent group).

22, An N-isobutyl-3-hydroxy-6,8-decadienamide represented by the formula (D10}:

[Chem. 29]

OH O
N
H/\]/

(D10)

23.  An N-isobutyl-3-sulfonyloxy-6,8-decadienamide represented by the formula

(D11):
[Chem. 30]
orR™ o
N/\l/
H
e
(D11)

(in the formula, RP* is an alkanesulfonyl group, a benzenesulfonyl group or a toluenesuifonyl

group).
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