Trans-2- Decenoi ¢ Acid Derivative and Pharnmaceutical Agent Contai ning
the Sane [Technical Field] [0001] The present invention
relates to a novel trans-2-decenoic acid derivative or a
pharmaceutically acceptable salt thereof and to a pharnmaceuti cal
agent containing said conpound as an active ingredient. To be nore
specific, it relates to a trans-2-decenoic acid derivative or a

phar maceutical ly acceptabl e salt thereof having a neurotrophic
factor-like actiyiltV,§ych as nelyg :o‘.- tor {NGE) Ok pant

brai n-deri ved nedtotrophctattof a4 R4 28 at i ng
action for side effects inducedopidd@theSanad i on of anti-cancer
agents and to a pharnmaceutical agent containing said conpound as an
active ingredient. [Background Art] [0002] Nerve cells are the
cells having.a.sigpal,transduction function and their injury is
expressedll'ﬁ‘?hﬂf@&%ga@e | oss of cranial nerve function. In the
central nerves R]fooz]'ai n and spinal cord, regeneration of axon is
hardly expected and, when nerve cells are injured or denatured, it is
necessary to proh€cpredstlt tiavasiory afeatbbetdef MveR! fréns-Asddcbloic acid
bi ophyl axi s function as such, the role of neurotrophic factors in
char ge of deffivéldvencr ani mhagmagevntieallse| 4cseptable/i salt theévepbnandeto a
promotion pf synapse.function and regeneratiqn/repair af injured
nerve axoRBRETEERTiIE aEeTS abapting said compopnd a5 HPSaREEHTR ofe,
nerve gro fhact GR), 1 N i - JaJo)4TE vd BPNE)
neurotrop]rq’lé nhm??%(: -ec%}!,’ ])rﬁeh%%?érsogﬂﬁ]-%?%s (Qﬁiﬂé&%%l ,ﬂét&caéféﬁ%‘ﬁtute a
neur ot r oppharthaeddticatigvaagptudde lseBsthicheot bAmgfa nearpteddedc Hastot -ty
where nerve growth factor (NGF) i? a p{mo(taOSype. When neur ot rophin
secret ed 8IGEY Mg a5 nere guWtdh fagteyorNal] orHirgin derived mpurelzapitier s
(Trks) on v e 4 r ran C 1.0 . e

i ot ontteror FRERIES, EBLRICE oty Fefloh BF ST EHeil bULGE by
transduct h@mipiatianay id¥Chuti @gcart Axalts 0and PROSHNER AL RMIcaDl adddl

ki nase (m togen-activated protein (MAP) kinases/extracellular

si gnal - r egritainadg sast edmpiimhgesn betivé BRiCedien)) bei ng one of the
above, CREB (cAMP-response el enent binding protein) of transcription
factor is activated whereupon nany gene expressions are controll ed.
Accor di ”Q[Bacléé@@&h&ﬁft]Si gnal transduction via the MAP ki nase signal
transduction pathway 1's able to be activated, there is a possibility
of its clinicalfoapplication to nervous disorders caused by

denaturation of nerve cells and ce]l death, There are also reports
for the rel ati diewe: sdlsnarenthepsallsnbardpe o sisnal teansdynptien faaetim apbF)

and sone gdisea . . 1S i g I C
pol ynor p hig:llser%e %)rﬁ% é‘ii %&%é%sle\‘}l o) %hee uér%(%’? %o%gg 3# é‘rca?%a}l é%%kl&?n&? [{1ne'r gﬂﬁ%\ée
been repogdrgrdlnabridicot Begin aGdPSIiNAD B, SFBgefbRHtam 0 Fdhkishbardls

di sease (refer to Non-Patent Document 1), to Alzheiner's disease
(refer toedymetddaandt wbeoumane cglls are ivjaped ot idenaturefleit isonddessapuitent
Docurent 3), to bjpol ar depression (refer to.Non-Patent Docunent  4)
ond o aritateds abRortintREhe Bt it Tsoc drde BIPRRES ARG Bl so
reports t ] f I = LA ]

nt 1 ngt s P ad o BopB RIS W AR (R JIRRALIMNAN BF B ol
br ai n- der swetdvaleur plainhiaacé,act pron®BINF) ©of ef eynhpsdNonfidedtemt  and
Docunent 6) and that adm nistration of an MAP ki nase phosphoryl ation
i nhi bi t or régeaeration/rapade pf wiured narye axpr & essepbiaNon- Pat ent Document
7). [0005] wll be noted fromthe exanples of the above
brai n-derived n[gBP rophic factor (BDNF), neurotrophk factor shows a
therapeutic ef fRGhe ndu@o@BERic hbtoRE MEBvE ERRATTECRRUANKED, BraiRdRYivdd
and el ongating action for axons. However, since neurotrophic factor

i s a hi ghnemiobxophae frosvei (BDNEy endwrotrophitoBeniNTDaY,, revectropieim-4/5 i s

(NT-4/5), etc. constitute a neurotrophin family having not less than 50% of

= = A




There has been al so a proposal for a nedi canent which contains the
conpound having a predeterm ned general fornula and inproves the

| onering of response to GABA A receptor of astrocyte to prevent/treat
t he neurodegenerative disease, etc. (refer to Patent Docunent 7).

[ 000s] There has been al so a proposal for an inducer of nerve
cell differentiation where a nediumchain fatty acid having 6 to 10
carbons or methyl, ethyl, propyl or n-butyl ester of a mediumchain

fatt d h 6 to 10 ch t ' di ent f t
Pat oht_ oCBRBHIS e 8B0 T ot e oMb aAciar S fF FoRBioWRE: - Whedt 1y
aci d or apbatdttoRindseakedd tBa%&idéée‘éT Otftfe O%ll ¢ ib aﬁ&wﬂﬁd libKfi &gﬁfﬁ‘fﬁﬁyy

(refer to Patent” Docunent re has been a

di scl osed r@ce\ia&ﬁﬁsy(i&ks)doﬁrneﬁlee kel imgmbeaidsabicnails Bee graisdussd & three
precursor of surface-active substances (refer to Patent Docunent 10).
[Prior Ar dmgs@%‘entns]thpmeévﬁ @edsume¥ias jactivetion phtMAP Doassentisnal

P e L o iR lintith BBy Han e adtRarion b B ORIt of MAPBIRERS

Lai d- Open (Natos@R@eti9Rdel Jratant (KMPJ MR asds/ed BRACIPSIAr Pa1LA1- r&%lolgfe@oen
No. 2003-261545 Patent Docunent 5: International Publication WO

2003/ 0845pfoteat kitasBe HERK d72)) heimgroakios tlad abonw, QMBMM@ -redfbnse

2005/ 032535 Pate cument apanese ,Patent Laid-
Hei - 07- 318 e@w Pg%ﬁ %Ztoétra?éﬁ%l’@% fagtognts esﬁlaaf@éewhﬂbeupon

3885 (2)%1 tent %%E%%lgr !]dzg%g{?glggl Iggl?%cﬁf&%é?d?&len % Q{gnal

2010- 50589 nsHactifatventhOMCAPHIhsde §i804P{ransd NaimPphikaPacsbienb be
1: Ann. Neurol. 2002 Jan; 51W 133-6 Non- Patent Docunent 2: J. Neural

Transm 2e@8valed; there is - ppesibility of pisielimicy agplication to nermadméens
Do t 3; hoph | 20Q3 28 397- 40
2005 Aug SO RATHADPRHRE FERET# Do 329 cellEBart ol ThortAfsa s 1epotts
189: 317- 2&,Npi- R4 85 LEOG LR ke %ralasa&mghﬁéma%ﬁwfe(cﬁ?f (BDNZ9%Rd
Jun; 180(1):95-9. Epub 2005 Jan

some diseases.

[0004]

As a result of studies for genetic polymorphism of brain-derived
neurotrophic factor (BDNF), there have been reports that the specific
polymorphism relates to Parkinson’s disease (refer to Non-Patent Document
1), to Alzheimer’s disease (refer to Non-Patent Document 2), to depression
(refer to Non-Patent Document 3), to bipolar depression (refer to Non-Patent
Document 4) and to anxiety (refer to Non-Patent Document 5). There have
been also reports that lowering of synapse function of gene-mutated mice of
Huntington’s disease is recovered by administration of the brain-derived
neurotrophic factor (BDNE) (refer to Non-Patent Document 6) and that
administration of an MAP kinase phosphorylation inhibitor induces the
depressed state (refer to Non-Patent Document 7).

[0005]

As will be noted from the examples of the above brain-derived

neurotrophic factor (BDNF), neurotrophic factor shows a therapeutic effect



Non- Pat ent Document 6: J. Neurosci. 2007 Apr 18; 27(10:4424-34

Non- Pat ent Document 7: BICOL. PSYCH ATRY 2007; 61:661-670 [ Summary of
the Invention] [Problens to be solved by the Invention] [0013]
However, in the agents having a neurotrophic factor-like activity or
t he production/secretion pronoting agents for a neurotrophic factor
mentioned in Patent Docunents 1 to 5, neither fatty acid nor fatty
acid derivative is an active ingredient. In the nerve regeneration

pr onot er Eentio d_in Patent DOC(?' nt 6g .thte active.in £.edi er%t far
Whi ch phathe@Sroh: BEealir g, <0 Hes ocrPeaineand slpnedtigecditinmten
(2R) - 2- pr @RYLOCt BRYeFeACkdce IHbkBEoPRE EREGRNES W“h%h-&[c@é’&ﬂélslﬁrf)@% S

t he neur odegenerative disease, etc. nentioned in Patent Docunent 7, a

sat ur at ed thatet i apircblaay g, £0ex arlzons € GiHNindstetasls frpomaperinhaty itaised

fatty acid or,a saturated fat i d ester havjng carhons (C5) _or
the Iike iugmaéw EOCP?%%%S & é%’?g%rﬁmt h%rrmomdehaaflw@awac@q brain.

di fferentkatJ nt.J4 | a u t i i .

it er et g ARl PoRR PRRVIEL bt YRSyt
aci d havi agetst Owh{2hC adde0rNswHBoRRUBE! | dbehponafAediagdt -hdve RedlBtrophic
Docunent 9, a fatty acid or a fatty acid ester is an active

i ngr edi enfactomliketaghivitRoastivesinglibe ndrwe eclls and feppbafmacealitiel agemts
for a decenoi.c_acid derivative and fur%.her there is RO description
for the n&h PEPRPE Mectgruriioyand speretign of geuptrophic factoly "o ect  of
the present inveppkpn is to provide a novel trans-2-decenoic acid
derivative or a pharnmaceutically acceptable salt thereof and to

provi de a phar ndeosilt hiew theenthawhi béerc prbposads Jad ctheoapenisd hagingna
active ingredient and has ,a highly safe neurotrophic factor-like
activity aﬁu%r%hl@\facétﬁrf}ge ACHVBH cophaigingdhefcompounda of predpfermined

i ) o .
o obl ens] CpiiLlordlide RRES: BaEMEaie \TAR3 0T TROK Blve dFeon plso
t he aboveppiehRHobYthdeagtndsefr VAR thet hasdhern/deuishid hat a

trans-2-decenoic acid derivative represented by the follow ng formla
(1) or a phuratzaphic i fastarycadespnabthe sanpowads af rerdetermined general

neurotrophic factor-|ike activity or an allgviati action (including
The pr ovoTUURS (GGt die PAG s Db SHSPE AdopDeaBitt o8 iyt abeseration
her ei naf t | : u%ﬁﬁﬁ; ! L

i nduced bgﬁoﬁﬁaﬁg%ﬁ%{? %‘tﬁgﬁ%liat}%a cer dgggﬂ% ggél:gtsjpgr ?%gﬁil{%f %%%d
further sfrefires RuatehhBPobamsieat 6f. such a finding, the present invention

has now been a conaj i shed. [0016] Thus, the present invention
provi des the f ' ng conpound (a decenoic acid derivative) and al so

id h i incul arl v,. L havi
Peut ot rophi ot aLRGE Bt Eh BRBRAITH SnddicAlRORMAN B Athsne
si de eff egdmpHeuE Elavingad Nprddelédhindd 2bndall | fFoeARELT 230 S Sooves the

cont ai ni n% sai d conpound. [0017] [1] A trans-2-decenoic acid
derivat i viowesprg ob mesypnisy toHeABA Aowecepfol efmsteocyte jo prevent/treat the

phar maceut | call v ACCERLaRLS S LIRSS Park TS Y 100191 D1
[0008]
There has been also a proposal for an inducer of nerve cell
differentiation where a medium-chain fatty acid having 6 to 10 carbons or
methyl, ethyl, propyl or n-butyl ester of a medium-chain fatty acid having 6
to 10 chains is an active ingredient (refer to Patent Document 8).
[0009]

There has been also mentioned that a fatty acid or a fatty acid ester



Y, is -0-, -NR- or -S-; W is W when Y is -0-, W' when? is -NR -

or WB' when? is -S-; (1) W is dialkylarninoal kyl group,

al kyl t hi oal kyl group, al koxyal kyl group, dial koxyal kyl group or

di al kyl am noal koxyal kyl group; (2-1) W' is hydrogen atom

al kyl group or dial kyl am noal kyl group when R is dial kyl am noal kyl
group; (2-2) W' is alkyl group which is sane as or different

fromR when R is alkyl group (except the case where both R and W'

are ethyl ;group).:.or .. (2-3) V2. is.alk r except

2- et hyl prh%gfl 19%1}18%8 p]él%lcdf aﬁ%ﬁ?ﬁ/%%hvtlw draﬁ%&%ﬁat@g‘ﬁ?@%@%‘? f oup or
pyrrolidineal ky[pogpoup when R is hydrogen atom and (3) w'

i s al kyl group, cycloal kyl group, phenylal kyl group O

di al kyl am noal k¥hexgr bap.Heen also dis¢lBjedThefattynnsid atadenmivingdiettiary
derivative ar a pharmaceutically acceptable salt thereof according to
[1], wher &MHN9 §1QUPQRAS BB SRS rLOL P T Rgﬁ'am%avhwng%ﬁﬁ,fer to Patent

al kyl thio , al koxyal kyl group, dial koxya] kyl group or

di al kyl amﬁ#géh‘%&?g?kyl group. [0020] [3] The

trans- 2-decenoic acid derivative or a pharmaceutically acceptable
salt thereof according to_[1], wherein? is -NW. [0021] [ 4]
The tr ans{PrigedshBoeumentslderi vative or a phar maceutical |y acceptabl e

salt theregf, a rding,to0 [3], wherein R is dialkylam noal kyl group
and W' i. ?1’&?81%’38’8}*‘“5%8#1 al kyl group or dial kyl ani noal kyl group.

[ 0022] fodli1jThe trans-2-decenoic acid derivative or a

phar maceutical ly acceptable salt thereof according to claim|[3],
wherein R is aPkientd@rumentd: W8panssedPdtght DamliPpeh D 200068 as or

different fromR (except the case where both R and W2' are ethyl
group). [0023] Patent Documegt 2riapanessLateabbakbPrendia 20081 MaPBde or

2, Phar maceut | CapliaReRRLanla: SabladliesSol: AESRRALASE 9ohdlagather ei 1

R is hydrogen atom an group (exce I"propyl

group and 2- nethyeByDocuticdy X} JafdidsaTatyht BARMOpeH N r40v3-26 sl Ky
group. [0024] [ 7] The trans-2-decenoic acid derivative or a

phar naceut i cal | §atgot Slpcupieat Salnterhatiiend] RiddisationdNo.oV 1200308452 Y’
S8 ang VB b Al SouR roueh oL kN SR IS Wb o A ©
Patent Document 7: Japanese Patent Laid-Open No.
Hei-07-316,092
Patent Document 8: Japanese Patent Laid-Open No. 2007-217,311
Patent Document 9: International Publication No. WO 2009-088110
Patent Document 10: Japanese Patent Laid-Open No. 2010-505893
[Non-Patent Documents]
[0012]
Non-Patent Document 1: Ann. Neurol. 2002 Jan; 51(1):133-6
Non-Patent Document 2° J. Neural Transm. 2005 May; 112(5):703-11.
Epub 2004 Sep 14
Non-Patent Document 38: Neuropsychopharmacology. 2003 Feb;
28(2):397-401. Epub 2002 Aug 29
Non-Patent Document 4: Br. J. Psychiatry. 2006 Oct; 189:317-23

Non-Patent Document 5: Psychopharmacology (Berl). 2005 dJun;



[ 8] A pharmaceutical agent containing a trans-2-decenoic acid
represented by the following fornmula (1) or a pharmaceutically
acceptabl e salt thereof as an active ingredient. [0026] CH3 (1)
[0027] [In the formula, Yis -0-, -NR- or -S; Wis W when Y is -0-,
W when Y is -NR- or WB when Y is -S-; (1) W is

di al kyl am noal kyl group, al kylthioal kyl group, al koxyal kyl group,

di al | coxyal kyl group or dial kyl am noal koxyal kyl group; (2-1)
W2 is hydnggen:oxt®mp @ &ods 95,098 or dial kyl am noal kyl group when R is
di al kyl am noal kyl group; (2-2) W is alkyl group which is sane
as or different NondtatBntvBeowRehs6a). Ky wgsauROODADr 18; 27(16R44D4-9@ i S
al kyl group, cycl oal kyl group, rrolidineal kyl group, phenyl group
or phenyl al kyl ~§psihptapk OwgnﬁidBW%Y@ﬁm? 2 7’\‘A‘5'3651'%709<yl
group, cycloal kyl group, phenylal kyl group or dial kyl am noal kyl

group. ] [9] The pharmaceutical agent according to [8], wherein
Y is -0- #@emWaryofdhalkydmga)oal kyl group, al kylthioal kyl group,

al koxyal kyl group, dial koxyal kyl group or dial kyl am noal koxyal kyl
group. [O lerhs 63 b kelvpé dyrvhe duvérdidnlagent according to [ 8],
wherein Y is - 01 t\gozg] [ 11] The pharnmaceuti cal agent
according to [%,3 erein Ris dial kylam noal kyl group and W2 is

hydrogen atom ghipklei0YRe Uget-Phiiha™ RORIKVIpIIE BtRor-like activity or

the production/secretion promoting agents for a neurotrophic factor
mentioned in Patent Documents 1 to 5, neither fatty acid nor fatty acid
derivative is an active ingredient. In the nerve regeneration promoter
mentioned in Patent Document 6, the active ingredient for which
pharmacological activity of nerve regeneration is disclosed is
(2R)-2-propyloctanocic acid. In the medicament which prevents/treats the
neurodegenerative disease, etc. mentioned in Patent Document 7, a
saturated fatty acid having 10 carbons (C10) or less, an unsaturated fatty
acid or a saturated fatty acid ester having 5 carbons (C5) or the like is an
active ingredient. In the inducer of nerve cell differentiation mentioned in
Patent Document 8, a medium-chain saturated fatty acid or an ester of the
medium-chain saturated fatty acid having 6 to 10 carbons is an active
ingredient. In Patent Document 9, a fatty acid or a fatty acid ester is an
active ingredient. In Patent Document 10, there is no specific disclosure for
a decenocic acid derivative and, further, there is no description for the
neurotrophic factor-like activity.

[0014]

An object of the present inventiom is to provide a novel
trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
thereof and to provide a pharmaceutical agent which contains said

compound as an active ingredient and has a highly safe neurotrophic



[ 0030]. [ 12] The pharnaceutical agent according to [10], wherein R
is alkyl group and W2 is al kyl group which is sane as or different
fromR [0031] [ 13] The pharmaceutical agent according to
[11], wherein R is hydrogen atomand W2 is al kyl group, cycl oal kyl
group, pyrrolidineal kyl group, phenyl group or phenyla].kyl group.

[ 0032] [ 14] The pharnmaceutical agent according to [8],
wherein Y is -S and WB is al kyl group, cycloal kyl group, phenyl al kyl

' d ani 033]. .. 5 he .
har maceutt sl TiBerR et S iy Wsvinkriortiop 5 il e Hrbrafheschy
phar maceutyide@hid8fidn bSadth cal&Hadaayd. Ny a neurotrophic factor-1like

activity. [0034] [ 16] The pharmaceutical agent according to
any of [8] to [14], wherein the pharnaceutical agent is a preventive

or therap i C ent. for,_a pneryous, di sorder. [0035] [17] The

phar maceu éps§§%$hhﬁﬂﬁﬁ9@dgﬁ&ﬁFB§[16], wherein the nervous disorder

is a neurodegenﬁkﬁglve di sease. [0036] [ 18] The

phar maceuti cal agent according to [17], wherein the neurodegenerative

di sease i s demeAsiaxesdltzfehtmkive SudR8%6s sdioinlg thebove PrsllasR by the
anyotrophic lateral sclerosis (ALS), Huntington's disease,
progr essi weessppAnvRISPERait bas deendomid shatds abans-2-deeanaipacidyderj GoBdE]

191, The glarteceits gt StBRSSRthIe & Linliiene b e Dockals

20D AR il B i st eap i

wher ei n t kiechelibglthdi measative amkitstayingi sctistein (theupressea) . agpliddidn;
hereinafter, this term also has the same meaning) for side effect induced by
administration of anti-cancer agents. As a result of further studies on the
basis of such a finding, the present invention has now been accomplished.

[0016]

Thus, the present invention provides the following compound (a
decenoic acid derivative) and also provides a pharmaceutical agent
(particularly, an agent having a neurotrophic factor-like activity and an
agent for alleviating the side effect induced by administration of anti-cancer
agents) containing said compound.

[0017]

[1] A trans-2-decenoic acid derivative represented by the following

formula (1’) or a pharmaceutically acceptable salt thereof.

[0018]
w
)
[0019]

[In the formula,
Y is -O-, -NR’- or -S~;



[ 22] The pharnaceuti cal agent according to any of [8] to [14],
wherein the pharmaceutical agent is a treating agent or a repairing
agent for spinal cord injury. [0041] [ 23] The pharmaceutica
agent according to any of clains [8] to [14], wherein the
pharmaceutical agent is an alleviating agent for side effect induced
by adm ni stration of anti-cancer agents. [0042] [24] The
phar maceuti cal agent according to [23], wherein the side effect

nduced by adt g ok 74 WABRSE I8, VA UAR PAETR-h eRphLpYegaG ner ve

di sorder. [004 € ‘conpound "or 'a phar maceuti cal

accept abl e sal t(1f Wl’qgfd_iﬂkﬂlﬁﬂin@ﬂlktﬂ_g%%,%ﬁk&l%iohﬂ?ﬂ g{léup,V&]k&fyailﬁyl
used for treating the disease according to any of [161 to [22].
[00441  group,[d&koxylkybeypaprat dalkylahinoniioxyallgdigrgupiccept abl e sal t
t her eof accordi t ny,of [81 to [141, which i sed for freating
the side effect&?yaﬁﬁa&%pﬁﬁ en ARy, iai%@rﬁpuﬁéirv‘gaﬂ’?y(j%?‘mﬁﬂrﬁ?%d
by adm ni itk 999‘{]1[2 j ents. [00451 [ 271A net hod
for treati néa tllgig I se Is:%hlggco ?%ﬁ(ggfo any of [161 to [22], wherein

t he conpound or(2a2)pWat izedkyl poablwhieb Gepamblag dralifferdne famh Raedend’ng
to any of [8] to [14]1 in an active dose is adm nistered to a_patient

suf f eri ngis #lgwl eraupdiezeenidhg case whare bethaanss WiZiste ethy] gooup){©@0461
28] A nethod fgrat ing t i de ef fect i b i ni strati

of it - cancer Gt 02 wier UREL RERwC sSEHRS of Bt RHRF AR euRP Rty APL "
accept abl g-8aiHylb SN @P6umC éﬂhﬂié?n?l nggc%x%{;b’x Birbfdidealiiyi 4tolih wiHibrPRI Ve

dose is admnistered to a patie ring fromthe side effect
(parti cul ayflxogen abemi phdr al nerve di sorder) induced by administration

of anti-cancer s.. [0047] 2 Use of the co und or a
phar maceut i cal I@SJ:@}(?bp‘FaBB%’{sﬁTqupt hete ﬂcéﬁ?"é}?’nﬁg?@’%@qog"{@l %o
[14] in t : éﬂéf? e pharmaceutical agent for treating the
di sease aggaégﬁimr%ﬁ?o n;sp({)"}ptj[’lm] to [221. [00481 [ 30] Use of
t he conpound or[2h Phar tmeetd-derhbie aehkpicablativeabt shpheshaengialing
to any of [8] tQ [1415 iin the manufacture of the pharmaceutical agent

for treatReRgPtaide ssale tdrreadt agoeadivigc to dil.y whergiar YpHar4)- asdvW1 s
0 o ) S BT g S0 Rohh'BANGS" AWt e,
dialkoxyalkyl group or dialkylaminoalkoxyalkyl group.

[0020]

[3] The trans-2-decencic acid derivative or a pharmaceutically
acceptable salt thereof according to [1], wherein Y is "NR-.

[0021]

[4] The trans-2-decenoic acid derivative or a pharmaceutically
acceptable salt thereof according to [3], wherein R’ is dialkylaminoalkyl -
group and W2’ is hydrogen atom, alkyl group or dialkylaminoalkyl group.

[0022]

[5] The trans-2-decenoic acid derivative or a pharmaceutically
acceptable salt thereof according to claim [3], wherein R’ is alkyl group and
W2 is alkyl group which is same as or different from R’ (except the case
where both R’ and W2’ are ethyl group).

[0023]



Since the conpound of the present invention has an excell ent
neurotrophic factor-like activity, it is used as an agent having a
neurotrophic factor-like activity. Due to the neurotrophic
factor-like activity, this agent having a neurotrophic factor-1ike
activity activates the signal transduction via an MAP ki nase si gnal
transduction pathway and is useful as a highly safe preventive or

t herapeutic agent for a nervous disorder. [0050] Anong t he

nervous di sordefs, i eqnt; 1s particukarly.useful as a preventive
or treating agel;ej %[‘Ifh rgrpr%lb%f%n% dﬁ%eenn ) %C(g %erﬁve%iwoedeoﬁeﬁerpz'tamlgmﬁ‘iwé e

such as depesiithble sﬁntzﬂlﬁ&a@ﬂaicaoﬂiﬁ%e& BB, WREWIATOE BydtogeAatom and W2’
amyotrophic lateral sclerosis (ALS), Huntington's disease,

progr essi Ve allpk guoep exrcapdl SynéthSMropyi abedp camb Prwethyiputyl ghapdona
which is an optic¢ nerve di sease. [0Q51 Further, this agent is
parti cul aFV(}lOE%'Sﬁlﬂm‘é%O’épﬁ’iré’@mqa&]éﬁiﬁ%\%vi ng agent for a mental

di sease in the m@q)us di sorder. Anong the nental diseases, this
agent is particularly useful as a preventive or inproving agent for
depression and EixTaty teirse2-deceroie Wois i ddrivitthadart iaC Whakhycasidaes
a fast-acting antidepressant and anti-anxi ety effect as aﬁreventi ve

or treati sgeepgable galhphereohgcenyding to b, sdereinsYois HricanthWatiy alkyl

di sorder (neurosi.s 0052 Furt her not he. aggnt having a
eur o 1 opBFELT SR EHI BE. Rhary sl fkus oF ity AR RRERL AP Set ui
as a treating aggps) (repairing agent) for spinal cord injury and is
able to be used for the repair of spinal injury particularly by neans
of adnministratil@ Anpbatrheceoodyal pgEHKS]containing £t irhhsfudddenoic tbid
conpound of the present inventiop ha excel | ent pharmacol ogi cal
act] on vhPERFeaFEd bt bae falowngoiopmide (1) Pl B cRlp g acsycAllE tacagntahleot

anti-cancegg t‘%ﬁ&l[btofas Lh 4 §ivgq%é_}e%%&rl y useful as an alleviating agent
era r

for a perip nerve di sor In the side effect acconpani ed by
adm ni stration [gb2ehti-cancer agents. [Brief Description of the
Drawi ngs] [ 0054] Fig. 1 is a graph showing the immobility tinme

of mce in the GHyess- | eaded d stress- oadedyexanpl es in the
control and the adnivf'strasron offhe ouhg1 Ehvghe t ik t eenth
day after |loaded with the stress by forced swnmng 1n Test Exanple
3

: Fig. 2 is a graph showing the inpro@enent in notility
function in terns of a BBB scale in spinally injured nodel rats
during six week€0RAl t he groups administered with the compound 1 or
t he phosphate ffﬁrg?c:ir saline (PBS) in Test Exanple 4. [Mode for
Carrying OQut theR RS &SR} [ 0055] The present invention

provides a trang;2-¢slecQpoi ¢ -8ci d derivative represented by the

following formuTa (1”) or a pharnmaceutically acceptable salt thereof.
[ 0056] CH3 [ O05®]is[W wilien Yas PO, V2 when Y is -NR- or W3 when Y is -S+;

(1) W1 is dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl
group, dialkoxyalkyl group or dialkylaminocalkoxyalkyl group;

(2-1) W2 is hydrogen atom, alkyl group or dialkylaminoalkyl group
when R is dialkylaminoalkyl group;

(2-2) W2 is alkyl group which is same as or different from R when R
is alkyl group; or

(2-3) W2 is alkyl group, cycloalkyl group, pyrrolidinealkyl group,
phenyl group or phenylalkyl group when R is hydrogen atom; and

(3) W3 is alkyl group, cycloalkyl group, phenylalkyl group or



Y: is r0-, -NW or -S; W is W when Y' is -0-, W' when?' is -NR -

or WB' when?' is -S; (1) W' is dial kylam noal kyl group,

al kyl t hi oal kyl group, al koxyal kyl group, dial koxyal kyl group or

di al kyl am noal koxyal kyl group; (2-1) W' is hydrogen atom

al kyl group or dial kyl am noal I cyl group when R is dial kyl am noal kyl
group; (2-2) W' is alkyl group which is sane as or different
fromlt' mhen 11" is aIkyI group (except the case where both R and
W' are ety (2-3) W' is alkyl group (except

2- nethylpropy? group gﬂéﬁiu met hyl butyl group), cyclohexyl group or

pyrrolidi neal ky[9] dflosiphstigsicduitical ﬁgé’htcﬁdéﬂﬁﬂn tt6118], afkkrein Y is -03)an¥B’
i oal kyl_group, phen

i s al kyl oup cl | al group or

di al kyl am barpk ﬁ@ylaupn? alkyl groupl'helk élhkqa]ﬁyﬁ Sroemi alkakkglkyvgeoup'

|s dralk no oup. n e substi nt of the above formula
e pﬁéﬁrﬁg‘r)@aﬁbﬁg’rogﬁeogrd#ﬂ* R T 2o having L to 10

carbon(s) such pgoppt hyl, ethyl, propyl, |sopropyl butyl, isobutyl,

sec-butyl, tert-butyl, pentyl |sopentyl neopentyl tert-pentyl,

di net hyl propyl , []Jﬁ}éilghle phaeniwwhcalr@phyhccon&]@igept[ﬁl, ,w]im:ta;tlY it OBE yl,

nonyl , |sononyl gg or isodecyl and, nore preferably, a |inear or
branched al kyl EW having 1 to 6 carbon(s) [0058] Each of

the "al kyr when t e r diff rent
and is prefer ab 13]) f‘lilgrper or%\glrl%n eg&lfﬁy & I%%) hgquEgvolierPHI
carbon(s) delRylaasn6BIGY | gratiphydnd PWoPYS, hyéﬂg@ﬁmak@mbumm EfRpUtoy!
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert- pentyl

hexyl, is@ialkylamineplisyl growshept yl, octyl, isooctyl. nonyl, isononyl,
decyl or |sodeqm Sapd, nor e preferably, a liner or branched aIkyI
group having 1 8 carbon(s). However, the case where both It' and
v are ethyl | moprtdeimdnhal s fhithis WL Whksawdtg
atomand W2' is alkyl 'group 1s pretfe |ner or ranc ed al'ky
group havgroppladd WiDiscalkpbgfosp which mSamietahyir diffedent frqu @yl ,

i sopropyl, buty ﬂ thbUtyl sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, tert B hexyl , i1sohexyl, heptyl, isoheptyl,

1- propylbutyl e exyl ,q:. . .
1,1, 3, 3-tet rarre@%!/wblfﬁ ﬁa(}%énég?tlgrlst(‘)ig%ﬁ{;laéx%}gew % []f]gb&’e}é%}'femar}%i,ls
more pref By@oyn okl RO W2 b ameﬂe@roabkw&clgmw $eh n?yﬂroliei&au{yl
carbon(s). However, the case where It Is 2-neth propy group or

2- met hy| bgtopp, gh@mﬂ groupxorinheoslalkyosonp. The ‘al kyl " when WB'
is alkyl group[b§ g;eferably a liner or branched al kyl group having 1
to 12 carbon(s) E as nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, sec J t l.g

tert- pentyl hggnyhegﬁ% HEFEN mﬂ&%ﬁhykg% %%%?%}Boa¥§§gﬂ?gg%ctyfnd
nonyl , i sW&)rsydlkyHgmdp,, cydoaﬂényl/ Evoup) pdenplalkglonode oyl dialkgimuinoatkyl
isododecyl and, nore preferably, a liner or branched al kyl group
havi ng 4 Y0 car bons. [0061] The "cycl oal kyl group" is
preferably a c P ﬁlkyl group having 3 to 8 carbons such as

cycl opropyl, cyﬁ obutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cycl ooctyl and,[18PTRe phama@éutmm ag@mcdc@aidiﬁ}g t8aay s [Bvb r['m]5w%re§n
carbons. [00621 al kyl " "which is other than t

above- spettief pédrme@umfsalpaﬁ'-lﬁrmbhy agdritnbavimg braﬂmimérbpahd()factgr tikp
having 1 tq, 4, carbon(s) such as nethyl, ethyl, propyl, isopropyl,
butyl, isBBEHF, sec-butyl or tert- butyI.

[0034]
[16] The pharmaceutical agent according to any of [8] to [14], wherein

the pharmaceutical agent is a preventive or therapeutic agent for a nervous

disorder.



[ 00631, The "al koxy" in the substituent of the above formula
(1') is preferably a liner or branched al koxy group having 1 to 4
carbon(s) such as net hoxy, ethoxy, propoxy, isopropoxy, butoxy,

i sobut oxy, sec-butoxy or tert-butoxy. [00641 Preferred
exanpl es of the conpound represented by the above formula (1')

i nclude those where Y is -0- and W' is dial kyl am noal kyl group.

[ 0065] O her preferred exanples include those where Y' is -0-
and W is al kyI[dy IkyI group. [0066] Q her preferred

exanpl es incl ude those where Y is -0- and W is al koxyal kyl group.

[ 0067] (1718 TherpH =i RuEXAHRe 86 atddsdinge o t{E]S & Habeihahy neSvoud-
and W' is dial koxyal kyl group. [0068] O her preferred

exanpl es idirderistshneerofsererytive dise@se.and W' is

di al kyl am noal mg kyI group. [0069] O her preferred exanpl es
i ncl ude those is -NR -, R is dialkylam noal kyl group and

W2' is hydrogen o r de
t hose vvh)e/re g/ {1?‘]_%4 QHZ%?Cseugﬁag Jhgmaﬁ%’g{iﬁfﬁ %grgilj%%g&%%

al kyl gr ompurdde@én¢rative dise@bds duredretia,edlzheimnpl’e sdisoadel dRarkhona’s
where Y is -NR -, R is dialkylam noal kyl rous) and W' is .
di al kyl antlifgassy| agyetrgphicoopseral  scleroszp th1§ ef Hmmémgé@mmdwase,

el (0858108t Suleerdf o T Ao FLUBGRRILZ, S 2,
both It' and Wposffe et hyl group).

[18] The pharmaceutical agent according to [16], wherein the nervous
disorder is a mental disease.

[0038]

[20] The pharmaceutical agent according to [19], wherein the mental
disease is depression.

[0039]

[21] The pharmaceutical agent according to [19], wherein the mental
disease is anxiety disorder (neurosis).

[0040]

[22] The pharmaceutical agent according to any of [8] to [14], wherein
the pharmaceutical agent is a treating agent or a repairing agent for spinal
cord injury.

[0041]

[23] The pharmaceutical agent according to any of claims [8] to [14],
wherein the pharmaceutical agent is an alleviating agent for side effect
induced by administration of anti-cancer agents.

[0042]

[24] The pharmaceutical agent according to [23], wherein the side
effect induced by administration of anti-cancer agents is a peripheral nerve

disorder.

10



[ 0073]: O her preferred exanples include those where Y' is

-NR -, Il" is hydrogen atom and W' is al kyl group (except

2- et hyl propyl group and 2-net hyl butyl group). [0074] O her
preferred exanpl es include those where Y' is -NR -, R ' is hydrogen
atom and W2' is cycl ohexyl group. [0075] O her preferred
exanpl es include those where Yis -NR '-, R is hydrogen atom and W'
I's pyrrolidinea].kyl group. [0076] O her preferred exanpl es

i ncl ude those 481Y is -S and WB' is alkyl group. [0077]
O her preferred exanples include those where Y is -S and WB' is

cycl oal kyl grouf@s] [TRY &bmpound 0Cahghaihfdc@iticely exRePa®ke isAR! tii@eof
those where Y' is -S and WB' is lfheny'l al kyl group. [0079) )
Ot her pr efageqrding tangie ofi 84| todé14lhoduchier vsed fpxs tremtingn dhepdisease

di al kyl am noal.kyl, grou 8 The present invention also

rel ates t@cﬁorﬁ%%ac‘yugﬁggﬁg%%t such as an agent having a
neurotrophi c fagjpaut!ike activity or an agent for alleviating the
side effect induced by admi nistration of anti-cancer agents where the
phar maceuti cal E§ériFhe @otmpionadadr heplirnpneunieatigracépiable salt thereof
trans-2-decenqic acid derivatiye.represented by the follow ng fornula
(1) and a2FPRAME 6 EPYar] at%gﬁlamh@%as ﬂlsedaéi)alzééreaéyl%hh%@z oy gffect

o M TSGR ST e SRR IR B SR
CH3 anti-cancer agents.

[0045]

l[27] A method for treating the disease according to any of [16] to [22],
wherein the compound or a pharmaceutically acceptable salt thereof
according to any of [8] to [14] in an active dose is administered to a paﬁent
suffering from the disease according to any of [16] to [22].

[0046]

(28] A method for treating the side effect induced by administration
of anti-cancer agents, wherein the compound or a pharmaceutically
acceptable salt thereof according to any of [8] to [14] in an active dose is
administered to a patient suffering from the side effect (particularly, a
peripheral nerve disorder) induced by administration of anti-cancer agents.

[0047]

[29] Use of the compound or a pharmaceutically acceptable salt
thereof according to any of [8] to [14] in the manufacture of the
pharmaceutical agent for treating the disease according to any of [16] to [22].

[0048]

[30] Use of the compound or a pharmaceutically acceptable salt
thereof according to any of [8] to [14] in the manufacture of the
pharmaceutical agent for treating the side effect (particularly, a peripheral

nerve disorder) induced by administration of anti-cancer agents.

1



(1) [00821 [In the formula, Yis -0-, -NR- or -S-; Wis W when Y is
-0-, W when Yis -NR- or WB when. Y is -S; (1) W is

di al kyl am noal kyl group, al kylthioal kyl group, al koxyal kyl group,

di al koxyal kyl group or dial kyl am noal koxyal kyl group; (2-1)
W2 is hydrogen atom al kyl group or dial kyl am noal kyl group when R is
di al kyl am noal kyl group; (2-2) W is alkyl group which is
sane as or different fromR when R is al kyl group; (2-3) W

i s al kyl group, cycloal kyl group, pyrrolidineal kyl group, phenyl
group or phenyl al kyl group when R is hydrogen atom and (3)
VB i s al kyAgedtdPes 68/ HeO@vkMtiof] OUP, phenyl al kyl group or
dialkylanlnoalk group .1 [0083] The "aIkyI" in the

"am noal kyr mhe%ommlls “di al kyl am noal kyl group in the substituent
of t he above &ﬁégyla (1) is thﬁ f as the "al kyl" |n t he

"ar ni noal kyr e jCOmP@URLL 01 FRP NBLASRIYY 1@7’%%0n| § @ excellent
substitue r 0Q8

" al kyI V\ﬂ&u?%r@ﬁ&%?%ﬁb\%g agﬂllg kléfg useh % jﬂ]a%%nt ha gn%uréﬂ'&?er ent
and is preicessbky adtivitier Dae tbr@ecm&o@bisuic ﬁ&wm&aamxgt;l thiy débnt
carbon(s) such as nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec- but y| havieagt ablwyvtroxz@ntfybi;onlwpmtwty ammtemthe mgxmittr@es&qcbmn
hexyl , i sohex L. SO i sooct 0 nyl ,
Gooyl " or " PaoAbAAT:Ripash i8Sl Bt dnsbipn vachridr s it i cip PR
group havj gal.kyl"™ when It is
hydr ogen %?%&&én .%$§?£gﬂﬁé§%u%$%%gﬁﬁér%Pg é%g &ndgllner or branched
al kyl group havioogolL to 10 carbon(s) such as nethyl et hyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl |sopentyl
neopentyl, tert Whe 4%3(9]15 F@é#ﬁ;’ﬁyt is [pggnly S pagf@qmélm:]w useful as a

RE
1- | b )
1 propyl DY en R U 14008 Lt T BEINOE Wen) fox n powspdegpnszative
nmore pref gizghde/, sl la(befdé}ﬁeﬂﬁancﬂﬁﬁeﬁhé% HEOAHR, h@ﬁtl&&sén’éod%ease,

carbon(s). [0086 Thee "al kyl " when WB is alkyl group is the
same as t#ayotdoppic' latrral Viletonist sbduntingtonst diseasebawesfessival a

(1)

I's al kﬁ/ran%cf%ag palsy (PSP), diabetic neuropathy or glaucoma which is an optic
nerve disease.

[0051]

Further, this agent is particularly useful as a preventive/improving
agent for a mental disease in the nervous disorder. Among the mental
diseases, this agent is particularly useful as a preventive or improving agent
for depression and anxiety disorder (neurosis) and particularly achieves a
fast-acting antidepressant and anti-anxiety effect as a preventive or treating
agent (improving agent) for depression and anxiety disorder (neurosis).

[0052]

Furthermore, the agent having a neurotrophic factor-like activity of
the present invention is useful as a treating agent (repairing agent) for
spinal cord injury and is able to be used for the repair of spinal injury
particularly by means of administration into the body.

[0053]

12



[0087]° The "cycl oal kyl group” is the sane as the "cycl oal kyl
group” in the substituent of the above formula (1'). [0088]

The "alkyl"™ in the substituent of the above fornmula (1) which is

ot her than the above-specified ones is preferably a |iner or branched
al kyl group having 1 to 4 carbon(s) such as nethyl, ethyl, propyl,
isopropyl butyI i sobutyl, sec-butyl or tert-butyl. [0089]

The alkoxy in the substrtuent of the above fornmula (1) is the_sane

as the "al koxy" St¥ fuptherythe sompenndgf theeraspabanyention has 3:_1n)excgléwo1

Preferred f th 0 eent th ove, f or,

(1) inclu %Bé?@g ere l(rg%”%g’&a %ﬁ tse ?aﬂ‘@ﬁ a%eﬁgaflk‘%}rc rné’é'p
[0091]  adminisBdtedn pffGBﬁﬁlFt%Qlcé*KadogéhﬁsS l mtcllydﬁaﬁtM&ryhﬁrﬁulY dsS an0-
and WL is al kylthioalkyl group her preferred

exanpl es iahlenadmg rageat wier @ \para)he@al atmdv@/\ldlssr(wrkonyah«ymdgr offpct

[ 0093] Q her ref rred exarrpges i ncl ude those where Y is -0-
and WL i s 20FPRYRE| ﬁdﬁ:@ﬁn&%a PHE ﬁ‘]‘tl cancer 3geREs preferred exanpl es
i ncl ude those where Y is -0- and WL is dial kyam noal koxyal kyl group.
[ 0095] O her preferred exanples include those where Yis -NM R
i s di al ky[BriehDekdeyption oftheaDehWgsl hydrogen atom [ 0096]

Q her preferred ex | es include those where Y is -NR-, 11 is

di al kyl ami noal kgﬂ05§fgup and W2 is al kyl group. [0097]

Fig. 1 is a graph showing the immobility time of mice in the
stress-loaded and stress-unloaded examples in the control and the
administration of the compound 1 on the thirteenth day after loaded with the
stress by forced swimming in Test Example 3.

Fig. 2 is a graph showing the improvement in motility function in
terms of a BBB scale in spinally injured model rats during six weeks in the
groups administered with the compound 1 or the phosphate buffered saline
(PBS) in Test Example 4.

[Mode for Carrying Out the Invention]
[0055]
The present invention provides a trans-2-decemnoic acid derivative

represented by the following formula (1') or a pharmaceutically acceptable

salt thereof.
[0056]
CHs \/\/\/\/\[(YI\\W' ()
O
[0057]
[In the formula,

Y 1s -O-, -NR’- or -8-;

13



Q her 'preferred exanples include those where Yis -NR-, Ris

di al kyl am noal kyl group and W2 is dial kyl am noal kyl group. [0098]
O her preferred exanples include those where Yis -NR, R is alkyl
group and W2 is alkyl group which is same as or different fromR

[ 0099] O her preferred exanples include those where Y is -NR-,
R is hydrogen atomand W2 is al kyl group. [0100] O her
preferred exanples include those where Y is -NR-, I s hydrogen atom

and W2 is cycl offl igWigwhep Y Eﬁ)ﬁlf’vz when Y dy R ﬁFéW%rW}é@lXxlénﬁl’es

pyr rol 1 di neal kylh gFbap ek Bpptelidn B HEBBHEMR rotly slspvatior
ol ude B, WAkEAILS! ey orFib By RYANART G B2 | 5 pheny|

group. preferred exanpl es include those where Y

is - N\N R is hy@ Dy’ i bydeogdn\ioims atkdrgroad loyl dighaylsomif@d Byl group
O her pref rrelgl exarﬁgl es |ncI uge t hose where Y is -5- and WB is al kyl
group. [ oM is dia kyl grou exanpl es include those where Y

Ie>s<a-rr§I_ egn?ncl ude ﬁ‘g’?gﬁvﬁﬂ[ %%%hl[ég% %imﬁ\fs i dl% %lq; fﬁ{(ﬁf}?éﬁh&%& v
[01071  jsalkyl group (except the case where both R’ and W2’ are ethyl group); or

(2-3) W2 is alkyl group (except 2-methylpropyl group and
2-methylbutyl group), cyclohexy! group or pyrrolidinealkyl group when R’ is
hydrogen atom; and

(8) W3 is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group.]

The “alkyl” in “aminoalkyl” when W1’ is “dialkylaminoalkyl group” in
the substituent of the above formula (1°) is preferably a linear or branched
alkyl group having 1 to 10 carbon(s) such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl,
dimethylpropyl, hexyl, isohexyl, heptyl, ischeptyl, octyl, isooctyl, nonyl,
isononyl, decyl or isodecyl and, more preferably, a linear or branched alkyl
group having 1 to 6 carbon(s).

[0058]

Each of the “alkyl” when both R’ and W2 are alkyl group is same or
different and is preferably a liner or branched alkyl group having 1 to 10
carbon(s) such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, heptyl,
isoheptyl, octyl, isooctyl, nonyl, isononyl, decyl or isodecyl and, more
preferably, a liner or branched alkyl group having 1 to 7 carbon(s). However,
the case where both R’ and W2’ are ethyl is excluded.

[0059]

The “alky]” when R’ is hydrogen atom and W2’ is alkyl group is

14



O, her preferred exanpl es include those where Y is -S- and WB is

di al kyl am noal kyl group. [o los] Preferred conpounds of the present
I nvention are shown in Tables 1 to 4. [01091 [Table 1] Conpound No.
Conmpound Nanme Structural Formula 1 (.O0-2-(dinethylam no)ethyl
dec-2-enocate o I 2 CO - 3-(dinethyl am no) propyl dec-2-enoate o 3

preferably a liner or branched alkyl group having 1 to 10 carbon(s) such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, isoheptyl,
1-propylbutyl, octyl, isooctyl, 1-ethylhexyl, 1,1,3,3-tetramethylbutyl, nonyl,
isononyl, decyl or isodecyl and, more preferably, a liner or branched alkyl
group having 1 to 8 carbon(s). However, the case where it is 2-methylpropyl
group or 2-methylbutyl group is excluded.

[0060]

The “alky]l” when W3’ is alkyl group is preferably a liner or branched
alkyl group having 1 to 12 carbon(s) such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl,
hexyl, isohexyl, heptyl, isoheptyl, octyl, isooctyl, nonyl, isononyl, decyl,
isodecyl, undecyl, isoundecyl, dodeyl or isododecyl and, more preferably, a
liner or branched alkyl group having 4 to 10 carbons.

[oo61]

The “cycloalkyl group” is preferably a cycloalkyl group having 3 to 8
carbons such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
or cyclooctyl and, more preferably, a cycloalkyl group having 5 or 6 carbons.

[0062]

The “alky]l” which is other than the above-specified ones is preferably
a liner or branched alkyl group having 1 to 4 carbon(s) such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl.

[0063]

The “alkoxy” in the substituent of the above formula (1’) is preferably
a liner or branched alkoxy group having 1 to 4 carbon(s) such as methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy or tert-butoxy.

[0064]

Preferred examples of the compound represented by the above

formula (1°) include those where Y’ is -O- and W1’ is dialkylaminoalkyl group.

15



(0-1- (di et hyl am no) propan-2-yl dec-2-enoate 0l 0---1"1 4

(E)-4-(di net hyl am no) butyl dec-2-enoate ol 0---....----- co..--N. 5
(0-3-(di net hyl am no) - 2, 2- di net hyl propyl dec-2-enoate o0 6
(A-2-(di et hyl am no) et hyl dec-2-enoate or 0-------- N---- 7

(0-6- (di et hyl am no) hexyl dec-2-enoate o 8 (E)-2-(isopropylthio)ethyl
dec-2-enoate 0

[0065]

Other preferred examples include those where Y’ is *O- and W1’ is
alkylthioalkyl group.

[0066]

Other preferred examples include those where ¥ is -O- and W1’ is
alkoxyalkyl group.

[0067]

Other preferred examples include those where Y is -O- and W1’ is
dialkoxyalkyl group.

[0068]

Other preferred examples include those where Y is -O- and W71’ is
dialkylaminoalkoxyalkyl group.

[0069]

Other preferred examples include those where Y is -NR-, R’ is
dialkylaminoalkyl group and W2’ is hydrogen atom.

[o070]

Other preferred examples include those where Y is -NR-, R’ is
dialkylaminocalkyl group and W2'is alkyl group.

[0071]

Other preferred examples include those where Y is -NR™, R’ is
dialkylamincalkyl group and W2’ is dialkylaminoalkyl group.

[0072]

Other preferred examples include those where Y’ is -NR'-, R’ is alkyl
group and W2'is alkyl group which is same as or different from R’ (except the
case where both R’ and W2’ are ethyl group).

[0073]

Other preferred examples include those where Y is -NR-, R’ is
hydrogen atom and W2 is alkyl group (except 2-methylpropyl group and
2-methylbutyl group).
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9. (0- 2- net hoxyet hyl dec-2-enoate 0 ------ ...--a., 10 (4-2-ethoxyet hyl
dec-2-enocate o0 0------- ...-0-,,-- 11 (0-1, 3-di et hoxy- 2- propyl
dec-2-enocate 0'-'0 0,------- A..--. 12

(0-2-(2-(di net hyl am no) et hoxy) et hyl dec-2-enoate o | 13.
(0-2-(2-(diethyl atai no) et hoxy) et hyl dec-2-enoate o

[0074]

Other preferred examples include those where Y’ is -NR-, R’ is
hydrogen atom and W2’ is cyclohexyl group.

[0075]

Other preferred examples include those where Y is -NR-, R’ is
hydrogen atom and W2'is pyrrolidinealkyl group.

[0076]

Other preferred examples include those where Y is -S- and W3 is
alkyl group.

[0077]

Other preferred examples include those where Y’ is “S- and W3 is
cycloalkyl group.

f0078]

Other preferred examples include those where Y is -S- and W3 is
phenylalkyl group.

[0079]

Other preferred examples include those where Y’ is -S- and W3 is
dialkylaminoalkyl group.

[0080]

The present invention also relates to a pharmaceutical agent such as
an agent having a neurotrophic factor-like activity or an agent for alleviating
the side effect induced by administration of anti-cancer agents where the
pharmaceutical agent contains at least one member of a trans-2-decenoic
acid derivative represented by the following formula (1) and a
pharmaceutically acceptable salt thereof as an active ingredient. The
compound represented by the formula (1) covers the compound represented
by the above-mentioned formula (17).

[0081]

17



14 (0-3-(2-(diethylam no)ethoxy)propyl dec-2-enoate or- 15
(E)-/sTnet hyl dec-2-enam de o 16 (0-N-ethyl dec-2-enamde o n.i™ H
17(0-N-butyl dec-2-enam deN [0110] [Table 2] Conpound No. Conpound
Nane Structural Formula 18 (0-/Visobutyl dec-2-enam de o

CH
3\/\/\/\/\H/Y\W (1)

O

[0082]

[In the formula,

Y is -O-, -NR- or -S-;

Wis W1l whenY is -O-, W2 when Y is -NR- or W3 when Y is -S-;

(1) W1 is dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl
group, dialkoxyalkyl group or dialkylaminoalkoxyalkyl group;

(2-1) W2 is hydrogen atom, alkyl group or dialkylaminoalkyl group
when R is dialkylaminoalkyl group;

(2-2) W2 is alkyl group which is same as or different from R when R
is alkyl group;

(2-3) W2 is alkyl group, cycloalkyl group, pyrrolidinealkyl group,
phenyl group or phenylalkyl group when R is hydrogen atom; and

(3) W3 is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group.]

[0083]

The “alkyl” in the “aminoalkyl” when W1 is “dialkylaminoalkyl
group” in the substituent of the above formula (1) is the same as the “alkyy’
in the “aminoalkyl” when W1’ is “dialkylaminoalkyl group” in the substituent
of the above formula (1.

[0084]

Each of the “alkyl” when both R and W2 are alkyl group which is
same or different and is preferably a liner or branched alkyl group having 1
to 10 carbon(s} such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl,
heptyl, 1scheptyl, octyl, isooctyl, nonyl, isononyl, decyl or 1sodecyl and, more
preferably, a liner or branched alkyl group having 1 to 7 carbon(s).

18



H 19 (.0-Npentyl dec-2-enamde o N..--...... -- H 20 (0-Ni sopentyl
dec-2-enamde o H21 (E)- N ten -pentyl dec-2-enamde o H 22
(0- At hexyl dec-2-enamde o NW H 23 (0- Nheptyl dec-2-enam de o
/", ---)LNW ... -"

[0085]

The “alkyl” when R is hydrogen atom and W2 is alkyl group is
preferably a liner or branched alkyl group having 1 to 10 carbon(s) such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, isoheptyl,
1-propylbutyl, octyl, isooctyl, 1-ethylhexyl, 1,1,3,3-tetramethylbutyl, nonyl,
isononyl, decyl or isodecyl and, more preferably, a liner or branched alkyl
group having 1 to 8 carbon(s).

[0086]

Thee “alkyl” when W3 is alkyl group is the same as the “alkyl” when
W3’ in the substituent of the above formula (1°) is alkyl group.

[0087]

The “cycloalkyl group” is the same as the “cycloalkyl group” in the
substituent of the above formula (1°).

[0088]

The “alkyl” in the substituent of the above formula (1) which is other
than the above-specified ones is preferably a liner or branched alkyl group
having 1 to 4 carbon(s) such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl or text-butyl.

[0089]

The “alkoxy” in the substituent of the above formula (1) is the same
as the “alkoxy” in the substituent of the above formula (1°).

[0090]

Preferred examples of the compound represented by the above
formula (1) include those where Y is -O- and W1 is dialkylaminoalkyl group.

[0091]

Other preferred examples include those where Y is -O- and W1 is
alkylthioalkyl group.

[0092]
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H .24 (0-N- (aeptan-4-yl) dec-2-enamde N H 25 (0-Mctan-3-y1)
dec-2-enamde ,,---,/,. _N7-%\WN H 26 (.0-M, 4,4-trinethyl pentan-2-yl)
dec-2-enamde o N()( H 27 (0-Ncycl ohexyl dec-2-enamde o C
",-?,/,.)1.N H 28 (0-.Nzphenyl dec-2-enam de

Other preferred examples include those where Y is -O- and W1 is
alkoxyalkyl group.

[0093]

Other preferred examples include those where Y is -O- and W1 is
dialkoxyalkyl group.

[0094]

Other preferred examples include those where Y is -O- and W1 is
dialkyaminoalkoxyalkyl group.

[0095]

Other preferred examples include those where Y is -NR-, R is
dialkylaminocalkyl group and W2 is hydrogen atom.

[0096]

Other preferred examples include those where Y is -NR-, R is
dialkylaminoalkyl group and W2 is alkyl group.

[0097]

Other preferred examples include those where Y is -NR-, R is
dialkylaminoalkyl group and W2 is dialkylamincalkyl group.

f0098]

Other preferred examples include those where Y is -NR-, R is alkyl
group and W2 is alkyl group which is same as or different from R.

[0099]

Other preferred examples include those where Y is -NR-, R is
hydrogen atom and W2 is alkyl group.

[0100]

Other preferred examples include those where Y is -NR-, R is
hydrogen atom and W2 is cycloalkyl group.

[o101]

Other preferred examples include those where Y is -NR-, R is

hydrogen atom and W2 is pyrrolidineallkyl group.
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--%'IN H

--"fLN" - NS

(4-N( 2 -pyrrolidin-1-ylethyl)

",,.), L0t N4111111X. H 29 (0- Nphenethyl dec-2-enam de
30

dec-2-enam de) Ft 31 (SAN-di et hyl dec-2-enam de

[0102]

Other preferred examples include those where Y is -NR-, R is

hydrogen atom and W2 is phenyl group.
[0108]

Other preferred examples include those where Y is -NR-, R is

hydrogen atom and W2 is phenylalkyl group.
[0104]

Other preferred examples include those where Y is -S- and W3 is

alkyl group.

[0105]

Other preferred examples include those where Y is -S- and W3 is
cycloalkyl group.

[0106]

Other preferred examples include those where Y is -S- and W3 is
phenylalkyl group.

fo107]

Other preferred examples include those where Y is -S- and W3 is
dialkylaminoalkyl group.

[0108]

Preferred compounds of the present invention are shown in Tables 1
to 4.

fo109]

[Table 1
Conﬁ)‘:’und Compound Name Structural Formula

) . Q |
1 (B)-2-(dimethylamino)ethyl dec-2-enoate /\/\/\/\)LO N
0
2 (B)-3-(dimethylamino)propyl dec-2-enoate /\/\/\/\)ko/\/\,l\,/
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C 32 (.. 0-N, N-di butyl dec-2-enam de C--"-... 33 (Ndipentyl

dec-2-enam de . ...
Structural Fornul a

T T e S e A\ e
[0111] [Table 3] Conpound No. Conpound Nane

5 (#)-1-(dimethylamino)propan-2-yl /\/\/\/\)Ol\ k, 111
dec-2-enoate 0 ~
. : Q [
4 (B)-4-(dimethylamine)butyl dec-2-encate /\/\/\/*\)l‘o ~~N
(£)-3-(dimethylamino)-2,2-dimethylpropyl Q
5 /\/\/\/\)J\o N/
dec-2-enoate I
. . 0
6 (#)-2-(diethylamino)ethyl dec-2-enoate /\/\/\/\)Lo N
. . 0 I
7 (£)-6-(dimethylamino)hexyl dec-2-enoate PN SPPNPN
0
8 (&)-2-(isopropylthio)ethyl dec-2-enoate /\/\/\/\)LO/\/SY
0
9 (E)'2'methoxy§thy1 dec-2-enoate /\/\/\/\/lko O
0
10 (E)-2-ethoxyethyl dec-2-enoate /\/\/\/\)\o A~ O
O~
1 ol ol .. 0
11 (B)-1,3-diethoxy-2-propyl dec-2-enoate /\/\/\/\)ko O
(B)-2-(2-(dimethylamino)ethoxy)ethyl 9
12 ANV\)LOA\/O\/\N/
dec-2-enoate i
(B)-2-(2-(diethylamino)ethoxy)ethyl /\/\/\/\)OJ\
dec-2-enoate L.
" (B)-3-(2-(diethylamino)ethoxy)propyl o -
PN N
dec-2-enoate N0 NN
o)
15 (E)- Nmethyl dec-2-enamide P YR EI/
0
16 (E)- Nethyl dec-2-enamide A
H
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34 (O0-N, ./Vdi hexyl dec-2-enamde 1-....---..... AT
(O- Net hyl - N-heptyl dec-2-enam de %35 C 36

(0-N2- (di raet hylam no) et hyl dec-2-enamide ol ...---"" N, 37
ca. N-2- (di et hyl am no) et hyl dec-2-enamde ..-"..... IN" -N-. ., ---- oOr
0
17 (E)- Nrbutyl dec-2-enamide /\/\/\/\/lLN/\/\
H
fo110]
[Table 2]
Compound
No Compound Name Structural Formula
0
18 (B)- Nisobutyl dec-2-enamide o~~~ .
VY
0
19 (£)- Npentyl dec-2-enamide /\/\/\/\)LN/\/\/
H
0
20 (B)- Nisopentyl dec-2-enamide /\/\/\/\JKN/\)\
H
0
21 (E)- N-tert -pentyl dec-2-enamide /\/\/\/\/u\,é(/
H
o)
22 (E)- N'hexyl dec-2-enamide /\/\/\/\/[LN/\/\/\
H
0
23 (£)- Nheptyl dec-2-enamide NN G NN NN
H
0
24 (E)- N-(heptan-4-yl) dec-2-enamide NM)LN
H
0
25 (B)- M(octan-3-yl) dec-2-enamide e~
H
(EB)- N (2,4,4-trimethylpentan-2-yl) 0
26 P 7 /\/\/\/\)J\NXX
dec-2-enamide ‘ H
0
27 (B)-MN-cyclohexyl dec-2-enamide PN -
H
0
28 (#)- N'phenyl dec-2-enamide /\/\/\/\)LN’Q
H
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H 38 (0-N 3-(dinethyl am no) propyl dec-2-enanmide o H 39
(EYN3- (di et hyl am no) propyl dec-2-enamde o H C 40
(S-N2- (df i sopropyl am no) et hyl dec-2-enamde o N H

o
- 29 (E)- Nphenethyl dec-2-enamide /\N\/\\)LN’\/Q

(B)- N-(2 -pyrrolidin-1-ylethyl) o O
30 /\/\/\/\)\N/\/N
H

dec-2-enamide)

31 (BN, N-diethy] dec-2-enamide A A~
N
0
32 (B)- N, N-dibutyl dec-2-enamide N\/\/\)\N’\/\
Lo~
o
33 (E)- N, N-dipentyl dec-2-enamide AN
o~
[0111]
 [Table 3]
Coml\l;:und Compound Name Structural Formula
Q
34 (B)- N, Ndihexyl dec-2-enamide A
lo~~
o
35 (B)- Nethyl-N-heptyl dec-2-enamide /\/\/\/\)\N’\/\/\/
(#)- N-2-(dimethylamino)ethyl o |
36 /\/W‘\)j\ N
dec-2-enamide N
a7 (B)- N-2-(diethylamino)ethyl 0 g
PN WA
dec-2-enamide NN
(E)- N-3-(dimethylamino)propyl Q
38 /\/\/\/\/U\N/\/\N/
dec-2-enamide H !
(B)- N°3-(diethylamino)propyl /\/\N\i
39 X NN
dec-2-enamide H L
40 (B)- N-2-(diisopropylamino)ethyl /W\/\)?\ ~
N
dec-2-enamide S ﬁ/\/ \l/
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41 (E)-. M- (di butyl am no) et hyl

W - }-r,,N?7'\/ H 42 (0- N(2- (dinethylam no)ethyD N- nethyl
: " 43 (4- AF(2-(dinethyl am no)et hyD N

dec-2-enam de ANL C 44 CO N (2-(diethylam no)ethyD N et hyl

dec- 2- enani de 0 |
et hyl
dec- 2- enam de

dec-2-enanm de o

I N .,

a (B)- N2-(dibutylamino)ethyl 0 '
/\/\/\/\/"L N
dec-2-enamide o ﬁ/\/ ~
(B)- N (2-(dimethylamino)ethyl)-N-methyl Q l
dec-2-enamide |
43 (B)- N-(2-(dimethylamino)ethyl)-N-ethyl /\/\/\/\)?\N/\/'h\
dec-2-enamide L
(B)-N-(2-(diethylamino)ethyl)-N-ethyl 0
44 /\/\/\/\\)LN/\/N\/
dec-2-enamide \
0
|
45 (&)~ N, Nbis(2-(dimethylamino)ethyl) /\/\/\/\)LN/\/N\
dec-2-enamide
/N\
f0112]
[Table 4]
Coml\?;)und Compound Name Structural Formula
e
46 (&)~ N, Nbis(2-(diethylamino)ethyl) AR
dec-2-enamide Hrq
;m
)
. . : /\/\/\/\)L -
47 (E)- N, Nbis(8-(dimethylamino)propyl) ~ NN
dec-2-enamide kL P
N
|
0
48 (B)-Spentyl dec-2-enethioate PN SN
o}
"] "2-enethi PNPNNGENP N
49 (E)-Sisopentyl dec-2-enethioate A ,\)\
_ o)
50 (E)-Shexyl dec-2-enethioate /\/\/\/\)J\S PPN
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r . INN C 45 CO N, N-bi s(2-(di nmet hyl am no) et hyl ) dec-2-enam de |
[01121 [Tabl e 41 Conpound No. Conpound Nane Structural
(0 N, AZbI s(2 (diet hyI am no) et hyo dec-2-enam de or

N,... ,N._. Hith 47

HN
Formul a 46

o
51 (B)-S'heptyl dec-2-enethioate PPN SO
52 (B)-&decyl dec-2-enethioate /\/\/\/\\)OLS/\/\/\/\/\
0
53 (E)-Scyclopentyl dec-2-enethioate /\/\/\/\)J\S /O
o
54 (B)-S-phenethyl dec-2-enethioate PO /\/©
S
o (£)-&2-(dimethylamino)ethyl 0 |
/\/\/\/\)L N
' dec-2-enethioate SNg AN
56 (B)-§2-(diethylamino)ethyl 0 (
dec-2-enethicate /\/\/\/\)ks/\/ N~
[0118]

The compound of the present invention represented by the formula

(1) (including the compound represented by the formula (1°) as well; it is also

the same in the following description) is able to be produced using

trans-2-decenocic acid as a material.

The compound represented by the

formula (1) is able to be produced, for example, as shown in the following

reaction formulae.

[0114]

[Reaction formulael

[0115]
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(0- Nbi 's( 3- (di net hyl ani no) propyl) dec- 2-enam’ de 1117-~re |
(O-S-pentyl dec-2-enethioate o "..-.."." wom

N | 48
-kj -.

. Law

49 (.0-S-i sopentyl dec- 2- enet hi oate o 50 (0 S— hexyl dec 2 enet hi oate

(0]

...... AL - HLL), st s - . ... Bl

(. 0 S— heptyl dec 2- enethl oate 0

(In the formulae, Y and W are the same as those mentioned already.)

The compound represented by the formula (1) is able to be produced
by subjecting the compound represented by the formula (2) and the
compound represented by the formula (3) to a dehydration-condensation.
The dehydration-condensation reaction may adopt the conventionally known
methods.

[0116]

For example, the compound represented by the formula (2) may be
made to react with the compound represented by the formula (3) in the
presence of an  appropriate condensing agent (such as
dicyclohexylecarbodiimide (DCC) or
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide - HCl). The reaction may
be usually carried out in a common solvent (such as dichloromethane).
Usually, the using amount of the compound represented by the formula (3) is
0.5 to 2 mol (preferably, 1 to 1.5 mol) to 1 mol of the compound represented
by the formula (2).

[0117]

Alternatively, the compound represented by the formula (2) may be,
for example, once converted to a carboxylic halide and then made to react
with the compound represented by the formula (3) in the presence or absence
of a base. Conversion to the carboxylic halide may be carried out, for
example, using a halogenating agent such as thionyl chloride, sulfyryl
chloride, phosphorus trichloride, phosphorus pentachloride, oxalyl chloride
or phosphoric acid trichloride. Examples of the base include triethylamine
and pyridine. Usually, the using amount of the compound represented by
the formula (3) is 0.5 to 2 mol (preferably, 1 to 1.5 mol) to 1 mol of the
compound represented by the formula (2). When a base is used, the using
amount of the base is usually about 1 to 5 mol to 1 mol of the compound

represented by the formula (2).
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52 (E)-S-decyl dec-2-enethioate

T - T =" ..---,--,, B3

(4-S-cycl opentyl dec-2-enethioate JLIJIIII 64 (E)-S-phenethyl

dec- 2-enet hi oate 040 56. (4-8-2-(dinethylam no)ethyl dec-2-enethioate
ol N 56 (E)-St2-(diethylam no)ethyl dec-2-enethioate Or [0113]

The conmpound of the present invention represented by the fornmula (1)
(i ncluding the compound represented by the fornula (1') as well; it
is also the sa 1&& the follow ng description) is able to be produced

Ui 10 e Coger i SuRek e S bt SRR TR LB TR
the foll Oﬂd}&cé&aﬁéﬂ}gntﬁ@m-purifying and isolating operations (such as
extraction, chromatography, distillation or recrystallization).

[0119]

The compound of the present invention represented by the formula
1) inclgdes not only and naturally the above-mentioned free form but also
the forms of salt, solvate and prodrug. In forming the salt, the form of a
pharmaceutically acceptable salt is advantageous in wusing as a
pharmaceutical agent. Examples of the salt include that with an inorganic
acid such as phosphoric acid, hydrochloric acid, sulfuric acid or nitric acid
and that with an organic acid such as citric acid, tartaric acid, lactic acid or
glycolic acid.

[0120]

Examples of the solvate include hydrate and a solvate with alcohol.

[0121]

When the compound of the present invention represented by the
formula (1) contains asymmetric carbon(s), it includes various kinds of
isomers such as optical isomer, racemic substance or diastereomer. When'
the compound of the present invention becomes crystals, it also includes
various kinds of crystal forms (crystal polymorphism) being able to be formed
thereby.

[0122]

Since the compound of the present invention represented by the
formula (1) has a neurotrophic factor-like activity, it is useful as an agent
having a neurotrophic factor-like activity. The agent having a neurotrophic
factor-like activity according to the present invention is useful for the
prevention or the treatment of a nervous disorder. The term nervous

disorder means a morbid state where function of nexve cells is deteriorated
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[0114]. [Reaction fornmulae] OH + HY W(3) (In the fornmulae, Y and W
are the sane as those nentioned already.) The conpound
represented by the formula (1) is able to be produced by subjecting

t he conpound represented by the forrmula (2) and the conpound
represented by the formula (3) to a dehydration-condensation. The
dehydrati on- condensati on reacti on nmay adopt the conventionally known
nmet hods. [0116] For exanple, the conpound represented by the
formul a (2audedy Be fBele tell easdendrition her cesipodpsill ephésendiadedyat he
formula (3) in the presence of an appropriate condensing agent (such
as dicycl gh@sgdbggtﬁ&;@@trpnﬁh@eas(e[mj a)mental disease. The neurodegenerative

N- ( 3-di methyl am O-N -ethylc ocliim.de Jeaction
nay be s BHPRSE CHRRIS o8, femantihe chlrbrimssis, Sire gty Chrkintons Heeas)

di chl orong Si m}y@; e
repr esent e%lﬁgﬂ%%jhle&?g?érrjﬁ a (1%)%Sié (% to trlrlgé-t %gr éi %ﬁqg 3“0 es%mi 5
mol | to 1s1m1nianaf::1etalﬂ@amn@smddfabpﬁeaeﬁf@dtmoi Qﬁufc@ﬂhmxlr}atch?té anfoptid 7]

Al ternatively, the conpound represented by the forrrulnén(IZ may be,
f or exarrpnervedhféeaseon derpantad disesse @b‘mﬂa fer Hepyageion qué-wgrmearo

t owit d. by. f
o cence. SebBEsERlRepRey BRCESNSS ] ep bR da! Bl ot Bhin,
my be cagéhedsioH! thd %nw@fﬂi&'a@ tréé%iﬂggag%n@%f)a%@sbﬁﬁ AGBNLs BHGRIES
t hi onyl chloride, sulfyryl chloride, phosphorus trichloride

phosphor usntaéenlas:tﬂrttr i draayrht yanimﬂﬂpreasaaetp rselsittiyp heerotordui deuptake
trichloride. of the pase inclyde triethy|an ne yri di ne.
Usual |y, iR @ﬁr&sﬁem}?n%em@éﬁ%ﬂmf %%%m%é”hlt% BBl e o
(3) is O. .
conpound %te%(ragggﬁt%& E’by t he e %)rﬁ]rarhl% tﬁé() 5?9('%\%@'9&51 %%%ed{lﬂjén %%ﬁfﬁtlhog ’

usi ng anothu agénttiBeolirs petisdivslplabdyniataeeredl H@v@vaﬁlthte(hgbnmhlavﬁfg i he
conmpound represent ed by the formula (2). [0118]
fi ni shi ngnewetpbiciactarckkeactivite awméwgct@rﬁb@ oEsens 1&5%1:1% 1Sbeble to

0 o9ucec] e LR A BRI NE 41RO R0 chER R LIROBERA bR "

[01191 '[bezgz]orrpound of the present invention represented by
the formula (1) includes not only and naturally the above-nenti oned
free form but ﬂ‘lsaoagemé: Keoring aofewatophizohotardikenattpritydacegrding tb dheri ng
the salt, the form ceutically acceptable salt is

advant aget)tféetltmrsp gn3s el 3F pulcetione pent it rePeRdRp PEETIfor eRwal o) ¢
| ude tHa
hyar et ofi s (el “TpR B 855l B B AN K PR e

hydr ochl orlc a t W't

organi c aitijiryswhbreaspinal cioel adfets fiah tpiysicabivijdvy daets ¢raffic deeident,

glycolic acid. [01201 Exanpl es of the solvate include hydrate and a
sol vat e V\ﬁnorat Acgidient.. comprepsion fractungpeh eidealyc pRyFOUAd obF anfk Vrieyent
i nvention reseq;

he f
Lo bon oy erefBhE TETtRRAs DY h0Snd OF FitBetdrlve Bk A" B 82 VN il tignted.
i somer, rAcRMRgS ¥Thanggert hi EVEQiI%EmpWI:GTa&B@hEQVMW}@ of thhe

present i nventi on becones crysta it also includes various kinds of
crystal furessni( togesiin, Fo hyghdy péaﬁs m)nsla‘amagedattﬁatey tagid estear iveah tdobveby .
ingredient and it is expected that the spinal cord injury is able to be treated
or repaired by administration into the body.
[0124]
Further, the compound of the present invention represented by the

formula (1) has a prophylactic or alleviating action for the side effects

induced by administration of anti-cancer agents and is particularly effective
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[0122] Since the compound of the present invention represented
by the formula (1) has a neurotrophic factor-like activity, it is
useful as an agent having a neurotrophic factor-like activity. The
agent having a neurotrophic factor-like activity according to the
present invention is useful for the prevention or the treatnment of a
nervous di sorder. The term nervous disorder neans a norbid state
where function of nerve cells is deteriorated caused by nerve cel

degener at L@, 511@%&1:@?3&&@&@ A Hebiphasalan SR @UEARDET Bhb ittt SeRS €
and a nental disease. Thé neurodegernerative di sease stands for
denent i a, agémthddvetnping dhepaspherBh nkivestinorsler is Baspresent/otvenfibnds an

| ateral sclerosis (ALS%), Hunt i ngﬁt Oﬂ' s _di sease, . progressive

supr anuc| 88k-Gacey agenp) thag; sneeiica Heéﬁlf@ﬁaewnwofgg oh WAreH the an
optic nerye..di se,...Lha: =1 [1: r j

(i ncl udi nég%ﬁ%%ﬁ%%rﬁ%é%r g%%?gén‘? %Jr‘\%g@&% i %%?Ee#%éh%ﬁ@é%%‘? Include
schi zophr giiathe diugs siibh WS padlifaxe] SER6RSLD Andl D eine AYebidodalgs such
treating agent for depression such as tricyclic antidepressant,

t et r acycl ag vinnrisdis; esehiasting etindedive os ebwirelhine.r dopadodbionnéxhples
(SSRI') or r ot onj.n- noradr enal i ne reuptake inhipitor (SNRI eeds ,at
| omot t hr BB EhS eifraLaRehE Aisy SHBEST pare cffett tisrcaPrily CRd:
period, t Selcel i,0di . ] %km@ I

agent hav{a‘le\eg:ljrfj1 a neﬁ?3?%gjgﬁﬁggfegc%g??ﬁhi%dg%ﬁ%%ﬁ%@%& inggfgosuglwealg
present i oxdiylatin, carbaplatin, @idpiattx peatégplatinhave nore instant effect
t han the conve ionfl ones. [01231 The agent having a
neur ot rophi c fa@d8®l1ike activity according to the present. i nvention
is useful as atreating agent or.a. r L ring f.or i I
ni Ury. Ther e HEKERRIT OB iR ShOvRS ARG, PSR By R
cord i nj UaMtiviABEEr BRéMR!inclIdd suihfRich 9 QmtiMENed paln bAl Wutnaue phih,
traffic accident, sport accident, conpression fracture of elderly
persons, paresthasia sueh as s umlawess nglimdt exidembienaathe frningyesrsasichy e

t herapy have been investigated. Acgcor.di t.q the agent havin
neur o 1 op ATEPTEREESHA FRath 2 AP OTEPSGviDn e OB G EifeT GRS AUFF R y
saf e unsafdial-Lehd:akdYed§ i rEBER and sBiseAGH dikGorh f9F, 4dhSaMy ARid tinliS
expected that the spinal”cCcord’injury 1s able to be treatéd or
repai red myoseldnivendlsiasat | ©he ipatiphtiwd reedy dijobd@dibduced by ahunttireanceirhe

conpound of the present invention represented by the fornula (1) has
a prophyl a&ntcthiat e exmpeunt ob the gresent yanidpyds éme@éﬁgu fonRETe py

o S4B B0 355 ASBS ROl R B Lol

anti - cancef aagiesincde \HedRi 410 vidlle apes i hfiiralekye dispdeeinidcddny
present invention is an anti-cancer agent that specifically damages
m cr ot ubuimadtiple dmdgcidersey par whindr al phwalisy difswedisinal Exgerngsebagng

Such, o0 pale A0SR0 AORRHS, 200, CLUR SYED R RRCL L2 ho Rl
vi nbl asti @1k RERDIRGIEE o MRS fﬂg%nlté BnA94] SdAthisS%A0R Rkl dre

medi ci nal agent that damages nerve cells to cause axonopathy and then
i nduces t Gesigesd pheh shatndrevimedichor] dagentnbbviche yAridusmotiodr mgehaisinsas
oxal iplatin, carboplatin, cisplatin or nedaplatin. [0125]

Exanpl es & Prvidephemaxanupeeiiectiyesessder i nduced by these
anti-cancer age[ptlﬁs' ncl ude pain such as a stinging pain and burning
pai n, paresthesia such as nunbness of |linb extremties and a burning
sensation,. hypeK&st ieshd $digitoRs MRRESEASIIrl Yhd Yddsags OfdinStddnihe,
dysest hesi a such as sensory | oss, sensory paralysis and sense of

di sconf or phaweasaticahagsmits iartée nrsednd inveities end By qfglaspe fatmaforye

pr asent | | PR PAFER EAE ARG a7 o GUEeTIAL o0 Qe Bgie A RBPERTHIP v

dosage form may be used depending upon the administering form and, for
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[ Exampl es] [0129] The present invention will now be
illustrated by referring to Exanpl es and the present invention is not
limted to the foll ow ng Exanpl es. folsol Exanple 1-1 Synthesis of
(E) - 2- (di et hyl am no) et hyl dec-2-enoate [ Conmpound 1]

trans-2-Decenoic acid (170 ng, 1 mml) and N, N-di met hyl am noet hanol
(90 mg, 1 mml) were dissolved in anhydrous dichl oronethane (10 m)
and, under stirring in an ice bath,

N ( 3- di . N S  de.
N L i S A R R Al
ice bath paarmhabiticadndpidpafaiiéng 0GARILEIIRET dhjebiioh O p@pheaticn, t bfil
reaction solution was poured over a diluted hydrochloric acid

sol uti on putnasaEenbyudxtasacepsigesi tablels) @renuvles pitvedeshl wildd @rnfinayer
was concentrat.ed to give the ai conpound a. light brown.oil
oroduct . FEANHIES: Prepdrationg 7 BA RPHCAHER: PRGEIION SHEPERBESTARS:
242.2118 [ Medsdklda ﬁggilt&qeg.or G 4H281\ 102: 242.2120), positive ion
FABVB ni z: 242 1 MA 1H NVR (400 MHz, CDC13) 5 0.88 (3H, t, J 6.8

Hz), 1.29 (8H, Elﬂaz‘ﬂ), 1.45 (2H, n), 2.19 (2H, n), 2.29 (6H, s), 2.60
(2H, t, J= 5.9 Hz), 4.23 (2H .t, J= 5.9 Hz), 5.85 (1H, dt, J= 15.6,
1.5 Hz), 6.98 (Ya4iowf Rrepamafions gmpyy)be [ @reparedyakyl e addiion of

o A
trans- 2- depenebfates Suftdnt], f1Qid0z2rBc) tﬁéﬂet&“@xé&%})fe@fdfuﬁﬂen&ﬂ@é’ht@

hot water bath for 2 hours. An excessive thionyl chloride was
evapor at ethdlwdes dactose,o figiopese? - glaceseoi eoracsthreinl eoildiel anpyerydialbng 1

m d | i f N.Ncli hyl j h | . .
0 Do selftlodd caimis o the hinaY faclia PRIBHL ol ipsm ket Felbdose.

| uti 2- ] i i i h gl Th
St | on Bl EERANIAAS: DuRloRlidby! eliGlds Ul O b is uBlidgnel e

hour s, t etxahplbsaffuthen]lviascaeit apohalicethls, nmégaexinmiateatatn hobidtiiylene
acetate were added to the residue to partition and an ethyl acetate

| ayer was8ly6pl ard Budragepatadoragetaile silhgramplos af dhe sjsiptagaatondarioge
with vat eg g pais rag%%lg;cé,%ﬁ%}lﬁ\f\ﬁdca?é{n?ﬁt{ga&{d%%%@t Riflcfilsh LfiPalC o iRl

chr omat ogr aphy (devel or gf or e al ne hpoun

a |ight biwieSiuhy cRfisisgs -ard émeﬁe%hgaésiaﬁt 8iliched; endandfles ohehsane
as those in Exanple 1-1. [0134] Exanple

( E) - 3- ( Di smstfhsthatrindyde epdium daxrgl ;0 B taenithin) sucrose fathycadddne

operati on in lle 1-1.or 1-2 was,.capriged, o I
(rane- 2 dEEnaRE BUTIPIENE S daginigt antiror e, ibrdeiedt anbydrgus
mat eri al sqiiRi 0l NE di&s AlimRiGAMRMELde gel, synthetic aluminum silicate and

magnesium silicate; and examples of other excipients include syrup, vaseline,
glycerin, ethanol, propylene glycol, citric acid, sodium chloride, sodium
nitrite and sodium phosphate.

[0128]

Dose of the compound of the present invention may be appropriately
increased or decreased by taking dose regimen, age, sex, symptom in a
patient, etc. into consideration and, may be generally administered in an
amount of from 1 to 1,000 mg or, preferably, 5 to 300 mg, for adult, at ounce

or in several divided administrations per day.
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[ 013517 Col orl ess oily product, Cl4H27NO2 MW 255, HREIMS in/ z:
255.2195 [ MrH - (Cal cd for CL4H27NO2: 255.2198), EIMS raiz (rel.
int.): 255 (1W 4), 153 (4), 1H NWR (400 MHz, CDCls) 5 0.88 (311, t,
J=6.8 Hz), 1.29 (811, hr s), 1.45 (211, m, 1.83 (211, m, 2.18 (2H,
m, 2.24 (61-1, s), 2.36 (211, t, = 7.2 Hz), 4.16 (211, t, J = 6.6
Hz), 5.81 (111, dt, j = 16.0, 1.7 Hz), 6.96 (11-1, dt, J= 16.0, 7.0
Hz). [0136] Exanple 3 (E)-1-(dinethylam no)propan-2-yl dec-2-enoate
[ Copound ﬁl{ osl The sane operation as in Exanple 1-1 or 1-2 was
carried o %%‘Pikg’" trans- 2-decenoi c acid and 1-di et hyl am no-
2-propanol as sfg@apbing materials to give the ainmed conpound. [01371
Li ght brown oily product, C15Ii 30NO2 MV 256, positive ion HR FABVS
roJz: 256.2284 TMlpfeEen( Gawventtibwr will Shi30NoR : 112&6132@&’7by yedsiving eoi on
FABMS m z; 256 [ 1H NVR (400 MHz, CDC .8
Hz), 1.22Fxewplegangt hhe wsen%venimzss (18‘31]11311‘%‘%@ te)the ﬁkmpg@xcamﬁl?s-
2.18 (211, m, @461(6H s), 2.31 (111, ad, elt=13.2, 5 2 Hz), 2.53
(111, dd, j= 13 } ]7 4 Hz) 5.10 (1H, m, 5.81 (1H, dt, J= 15.8 Hz),
6. 95 (111 dt, Eismdl 81 7.8 Hz). [01381 Exanple 4

(E)-4-(dinet hyI am no) butyl dec-2-enoate l’mgmlngound 4] The sane
operation as i nSEXféwpISe?fiEkﬁ(ﬂlme@SIMQl deoengstenigompound 1]

trans- 2- decenoi ¢ _aci,d.and 4-di net.hyl a 1- but anol, as sta |ng
materials to g.%nF ﬁng?eﬁ?g{? conpBtind. rng?)g] mg, 1 o B %]i

product, &iR1s;13ENEMIREERhan! Hsgibmé af Zmn%ﬁgw% 4 fid Ml ﬁ#ﬁyh%oﬁg
for C161131N02 269. 2355) , Int.): 269 (1W 5 116
(5), 1H I\INtheiﬁﬁle"f/the 3)mb 0afa, (&bﬂert stﬂ*;m@ 81er)a,n 1i&9 bBﬂh'l,

h 1.4 1,56 (2 211
(ZSHS) s), %F@ggmtg)ﬂqmlr@pm IﬁaNHzéhylaarba&(nm de hy&royhlor e4(1?1342)mg51 30

(E>1<érlrp| gl 5“’71?@(%3(%‘ glﬁél})a’%sa% de%ll_%le 0. tﬁﬂ%%sgw%gg%'c'% ee ﬂ%éffgh

[ Conpoundhour andTﬂm@nS@mﬁ)o@pembbfam@é féng Bean®)| thelrekctlbn loRuti@s was
carried out using trans-2-decenoic acid and
3- di et hypewtedoover 2. dilwiednydrochlovisastd selutiondolowed hutextiaatiagiwithi ve

the ai madcl%lor and ‘the cIHoroform layer was concentrated to give the aimed

23

compound as a light brown oily product.

[0131]

C14H27NQ2 MW 242, positive ion HR-FABMS m/z: 242.2118 [M+H]+
(Caled for C1:H2sNOg: 242.2120), positive ion FABMS m/z: 242 [M+HI+,
TH-NMR (400 MHz, CDCls) 6:0.88 (3H, t, J= 6.8 Hz), 1.29 (8H, br s), 1.45
(2H, m), 2.19 (2H, m), 2.29 (6H, s), 2.60 (2H, t, J= 5.9 H2), 4.23 (2H, t, J=5.9
Hz), 5.85 (1H, dt, J=15.6, 1.5 Hz), 6.98 (1H, dt, J = 15.6, 6.9 Hz).

[0132]

Example 1-2

Synthesis of (E)-2-(dimethylaminc)ethyl dec-2-enoate {Compound 1]
(Another method)

Thiony! chloride (8 ml) was added to trans-2-decencic acid (3.4 g, 0.02
mol) followed by refluxing on a hot water bath for 2 hours. An excessive

thionyl chloride was evaporated rn vacuo to give 2-decenoic acid chloride.

32



Col orl-ess oily product, C171183NO2MWVN 283, HREI M5 ra/z: 283. 2506

[ MPFH. P. (Cal cd for C17H331\102: 283.2511), EIMS miz (rel. int.): 283
(M+, 2), 153 (2), 11-1-NWR (400 MHz, CDC13) 6 : 0.87 (3H t, J=7.0
Hz), 0.90 (611, s), 1.28 (811, br s), 1.45 (2H, m, 2.16 (211, s),
2.18 (211, m, 2.26 (611, s), 3.92 (211, s), 5.81 (111, dt, 3= 15.8
Hz), 6.94 (1H, dt, J= 15.8, 6.8 Hz). [0142] Exanple 6

(E)-2-(di ethyl am no) et hyl dec-2-enoate [ Conpound 6] The sane
oper at i on Pysidine Ckamipweas hdfledito d-sBlwtim afNN-dtinothylamimgthanol (2.0 g,
trans- 2-decenoi c acid and_2-(di et hyl mno)et hanol as startin

materi al s OrQz2gnel in ﬁetrahbféwfetﬁm Hawed by droppingnty s seBitionof

Pihi1ts [ SRt Fhafie %%%WY%%)PH%%%H?%E oo, Tie Fendioriselfion, .
270 [ Mr1ljgashidEhbRid 4@@u§/|d%1 a GoCkaNePbath &F 5‘ ﬁbiulé 1tet]rahird?ofﬁ@n whs 04

(611, t, 3= 7.3 Hz), 1.29 (811, br s), 1.45
2.60 (411evagorated7irB vhizdq, v@atM a(nzlléthyi ace]:ater&ré—la)ided +8Ghe 2'ﬂaﬂi,due toJ =

d , d
ol s S R s otk
usi ng trans % d@gﬁ(@ﬁ%}é’@e@%&f}gw@@%&F&a%#orgﬁﬁdlﬁexan?] &%Hl?ﬂn i ng

mat er i al sbyasijey gel hehakAechoamogighy (211345 er:GRyrdfbRENGh, give the
C13H35N2 MW 297, HR-EIMS (positive ion node): mz 298.2761 [ MtHI E

(cal cd forimadeomewam aggdightbrpwnilynwrdeeo0 MHz, CDCL3) : 0. 88

(311, t, J_a[ﬁlg%}) 129(811 m, 1.33 (411, m), 1.44 (211, m),
1.51 (211, m (211 , 2.19 (2H, m, 2.27 (611, s), 2.33 (2H,

t, 3 =7.7 H),g eﬂtr]aldﬁgé?'thémoﬁare t@e@aﬁ?e)as ﬁlt}%én(l%}%%méqe 1M1= 15.8
Hz) , 6 96 (1H, dt, = Exampl e
(E)-2- (i sopropy[DilBﬂ]o) et hyI dec 2 enoate [Corrpound 8] The sane

operation as i le 1-1 or 1-2 was carried out using
trans- 2-decenoirg‘%%%—%md 2- (i sopropyl thio)ethanol as starting

materials to 9‘@?—3%?&?&1:11?&9&%%891- ddeBéddate [Compound 2]
. The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 3-dimethylamino-1-propanol as starting materials
to give the aimed compound.

[0135]

Colorless oily product, C14H27NO2 MW 255, HREIMS m/z: 255.2195
[M+H}* (Caled for C14Hz/NOg: 255.2198), EIMS m/z (rel. int.): 255 (M¥, 4),
153 (4), 'H-NMR (400 MHz, CDCls) 6:0.88 (3H, t, J= 6.8 Hz), 1.29 (8H, brs),
1.45 (2H, m), 1.83 (2H, m), 2.18 (2H, m), 2.24 (6H, s), 2.36 (2H, t, J = 7.2 H2),
4.16 (2H, t, J = 6.6 Hz), 5.81 (1H, dt, J = 16.0, 1.7 H2), 6.96 (1H, dt, J= 16.0,
7.0 Hz).

[0136]

Example 3

(B)-1-(dimethylamino)propan-2-yl dec-2-enoate [Compound 3]

The same operation as in Example 1-1 or 1-2 was carried out using

trans-2-decenoic acid and 1-dimethylamino- 2-propanol as starting materials
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G ly product, C15H2802S MW 272, 111-NWMR (500 MHz, CDC13) 5: O0.88
(311, t, J =6.6 Hz), 1.28 (84 m, 1.28 (61li, d, J = 6.6 Hz), 1.45
(211, m, 2.20 (211, m, 2.78 (211, t, J = 7.2 Hz), 3.00 (111, in),
4.27 (211, t, J = 7.2 Hz), 5.82 (114, d, J = 14.6 Hz), 6.98 (111, dt,
J =14.6, 6.8 Hz). [ 01481 Exanple 9 (E)-2-nethoxyet hyl

dec- 2-enoat e [ Conpound 9) The sane operation as in Exanple 1-1
or 1-2 was carried out using trans-2-decenoic acid and net hyl

cel | osol veo givesthardimed comipeiind! s to gi ve the ai ned conpound.

[0137]

Light brown oily product, CisHzoNOs MW 256, positive ion
HR-FABMS m/z: 256.2284 [M+H]* (Caled for C15H30NOz: 256.2277), positive
ion FABMS m/z: 256 [M+H]*, 1H-NMR (400 MHz, CDCls) &:0.88 (3H, t, J=
6.8 Hz), 1.22 (3H, d, J= 10.0 Hz), 1.25 (8H, br s), 1.44 (2H, m), 2.18 (2H, m),
2.26 (6H, s), 2.31 (1H, dd, J= 13.2, 5.2 Hz), 2.53 (1H, dd, J=13.2, 7.4 Hz), 5.10
(1H, m), 5.81 (1H, dt, J= 15.8 Hz), 6.95 (1H, dt, J=15.8, 7.8 Hz).

[0138]

Example 4
(E)-4-(dimethylamino)butyl dec-2-enoate [Compound 4]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decencic acid and 4-dimethylamino-1-butanol as starting materials
to give the aimed compound.

[0189]

Colorless oily product, CigHasiNO: MW 269, HREIMS m/z: 269.2347
[M+H}* (Caled for Ci1sHsiNO2: 269.2355), EIMS m/z (rel. int.): 269 (M*, 5),
116 (5), tTH-NMR (400 MHz, CDCls) ¢:0.88 (3H, t, J= 6.8 Hz), 1.29 (8H, br s),
1.45 (2H, m), 1.56 (2H, m), 1.68 (2H, m), 2.18 (2H, m), 2.23 (6H, s), 2.29 (21, t,
J= 7.6 Hz), 4.14 (2H, t, J= 6.4 Hz), 5.80 (1H, dt, J= 15.8, 1.6 Hz), 6.96 (1H, dt,
J=15.8, 7.0 Hz).

[0140]

Example 5

(E)-8-(dimethylamino)-2,2-dimethylpropyl dec-2-enoate [Compound
5]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decencic acid and 3-dimethylamino-2,2-dimethyl-1-propancl as
starting materials to give the aimed compound.

[0141]
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[0149]. Qly product, C12112403 MW 228, DART-NB: raiz 230

[ MF2111+, 1H NWVR (500 MHz, CDCW5: 0.88 (3H, t, J = 6.9 Hz),
1.26-1.31 (8H, m, 1.43-1.46 (2H, m, 2.20 (2H, dt, J = 7.5, 6.9 Hz),
3.40 (3H, s), 3.63 (2H, m, 4.28 (211, m, 5.86 (1H d, J = 15.8 Hz),
7.00 (1H, dt, J = 15.8, 6.9 Hz) [0150] Exanple 10 (E)-2-ethoxyethyl
dec- 2-enoate [Conpound 101 The sane operation as in Exanple 1-1 or
1-2 was carried out using trans-2-decenoic acid and ethyl cellosolve

as starting mat eghlgtiesd &IQBY&iﬁd%ecl-ﬂisgﬁd)zm(HREmlﬂa!z 283.250%! y
product, Cl14H2603 MN 242 R-ESIMS (positive ion node): nfz 243.196

[ MeH] + ( cMdl éCaled b ThaH 2N TS5 11), TRIMBRn(5 0 1. Mkt.): ZEC (MY, 2),:

! 4.1 4516360, AEENII Thop bertpapelyt 8% 40 by Vg g b By, o
61 Hz”§, PR ARG P p) 5 9, S AR R 208 B, b2 O

(E) - 1, 3- dsk BRXGTR-dt; op)5.81Ee), .40 (e edi], T B s Hi). The sane

operation as in Ex le 1-1 or 1-2 was carried out using
trans- 2- decenoi ®148! d and 1, 3- di et hoxy- 2- propanol as starting

materials to giye th I med conpound. [0153] Qly product,
C17113204 MNso%&%RE@E% M5 (positive ion mode): miz 323.2193 (cal cd

for C17113204 0.87 (31, m,
AT I T TR R i il A € s A ¢ A USRI

(411, m, 3.60 Tlddéam}eﬁ)per&ﬂﬂ aé:lliﬂExam)lpleSl (I8, way catriddBoytlthing) .
{ géﬁ;l!)uﬁgarg%lf -2- &ecenmEc agld( e%né dlt ﬂglrlla%ln;‘ngﬁa%;ﬁ;goolxgs) (sa%ar;' 1ngdr(ta1%.1-:e2r-i:lg cht ©
give the aimed compound.

[0143]

Colorless oily product, CigHz2NO2z MW 270, positive ion
HR-FABMS m/z 270.2424 [M+H]* for (Caled for CieHsNOz: 270.2433),
positive ion FABMS m/z: 270 [M+H]*, 1H-NMR (400 MHz, CDCly) &: 0.87
(8H, t, J= 7.2 Hz), 1.04 (6H, , J= 7.3 Hz), 1.29 (8H, br s), 1.45 (2H, m), 2.19
(2H, m), 2.60 (41, q, J= 7.3 Hz), 2.74 (2H, t, J= 6.3 Hz), 4.20 (2H, t, J= 6.3 H2),
5.83 (1H, dt, J= 16.0 Hz), 6.97 (1H, dt, J=16.0, 7.8 Hz).

[0144]

Example 7

()-6-(dimethylamino)hexyl dec-2-enoate [Compound 7]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 6-dimethylamino-1-hexanol as starting materials
to give the aimed compound.

[0145]

Oily produect, CigHasNO; MW 297, HR-EIMS (positive ion mode): m/z
298.2761 [M+H]* (caled for CisHasNOz, 298.2741), H-NMR (500 MHz,
CDCls) 0:0.88 (3H, t, J = 6.9 Hz), 1.29 (8H, m), 1.8 (4H, m), 1.44 (2H, m),
1.51 (2H, m), 1.68 (2H, m), 2.19 (2H, m), 2.27 (6H, s), 2.33 (2H, t, J = 7.7 Ha),
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The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans- 2-decenoic acid and 2-(2-(di net hyl am no) et hoxy) et hanol as
starting materials to give the ainmed conpound. [01551

Col orl ess oily product, Clelis1INO3MVN 285, HREIMS ral/z: 285.2298

[ MiH + for (Calcd for C16l1-131N03: 285.2304), EIMS mz (rel. hit.):
285 (M, 2), 116 (5), 1H NWR (400 MHz, CDCs) 0.88 (311, t, J=6.8
Hz), 1.28 (8H, br s), 1.46 (211, m, 2.20 (2H, m, 2.28 (611, s,

2.54 (2H, 4 L 2 - 5.2
), azo (oW B3 O 1 Vel fli b g Fups Bl pedufh deh= fs 570
dt, J= 15H)Hz). [0156] Exanpl e 13

(E)-2-(2-(di et hyl am no) et hoxy) et hyl dec-2-enoate [ Conpound 131

The sane operatfl hs in Exanple 1-1 or 1-2 was carried out using

trans-2-decen0|g amg gnd 2- (2- (di et hyl ami no) et hoxy) et hanol as
starting materi ive the aimed conpound. [01571 Li ght

brown oily pro tg . 3.2614 [ M+11] +
Wl ed for Clsl—ls% %‘ %g %@%lﬁ%ﬁo‘%eﬁa (r‘%‘ﬁ%&ﬁnnt. . 313 (Me, 2),
298 (2), 111- NVFh¢ 4BfmeMimration b3)inEx4mpR: IiiH)r 1-2 Wag chrifiedtiolt uding3

611, t, J= 7.3 Hz),.1.28 (8H,_hr s 211
(2 57 (4H, t@nsa‘%rd%ce?r@}c aszldeém% sqpr%méﬂ@@tl(lw}ol ag 5@&1213113&%{661'1@1& tg. 3

369 §‘%@8e§§m%?f%n§p%}i 4.28 (211, t, J= 4.8 Hz), 5.84 (1H, dt,

J— 16.0 HP Jr 16.0, 7.2 Hz). [0158] Exanple 14

(E) - 3-(2- (di et hiphawn] no) et hoxy) pr opyI dec- 2-enoate [ Conpound 141

The sane operation as in Exag -1 or 1-2 was carried out usi n%
S

t r ans- 2- decenoi Qilagirgdany Gis sQﬁ MWy RA% %Wﬂib 1300 Mg an CDEL)

tart | t t.h d.c

obtai ned Byt GEL T AR, LR M e PR o SRS 1R, drd Bl
[0159] Exargp @l ), (ﬁs V&HEE 'WL 70'9@{7.? CACUNE d)cqrnjoem' £9]= 7.2 Hy),The
sanme operation as I'n was carfied out’ Using

trans- 2- déc&r(dti-l;dadlﬂlaﬁd{zbeﬁmﬁl(aﬂ,m, as staragdp)mterials to give
the ained co unglI

Example 9

(E)-2-methoxyethyl dec-2-enoate [Compound 9}

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and methyl cellosolve as starting materials to give the
aimed compound.

[0149]

Qily product, Ci1sH2403 MW 228, DART-MS: m/z 230 [M-+2H]-,
IH-NMR (500 MHz, CDCls) 6:0.88 (3H, t, J = 6.9 Hz), 1.26-1.31 (8H, m),
1.43-1.46 (2H, m), 2.20 (2H, dt, J = 7.5, 6.9 Hz), 3.40 (3H, s), 8.63 (2H, m),
4.28 {2H, m), 5.86 (1H, d, J = 15.8 Hz), 7.00 (1H, dt, J = 15.8, 6.9 Ha).

[0150] |

Example 10

(E)-2-ethoxyethyl dec-2-enoate [Compound 10]

The same operation as in Example 1-1 or 1-2 was carried out using

trans-2-decenoic acid and ethyl cellosolve as starting materials to give the
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[0160]° White powder, np 60-63 t, O11H21INO, EIMS miz 183 (M+)
11-1-NWR (CDC13, 500 MHz) 6 0.88 (311, t, J = 7.0 Hz), 1.22-1.33
(811, m, 1.40-1.46 (2H, in), 2.14-2.19 (211, m, 2.88 (3H, d, J =
5.0 Hz), 5.41 (1H, brs), 5.72-5.76 (1H, in), 6.83 (111, dt, J = 15.3,
7.0 Hz). [0161] Exanmple 16 (E)-N-ethyl dec-2-enaraide [Conpound 16]
The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenqic acid_and ethylamne as starting materials to give
the ai med 26BEpCHRPOURE162] Wi te powder, np 38-40 t, 012H23NO,
EIMS mfz 197 (Nﬁ) %%1 NVR (CDC13, 500 MHz) 0.88 (3H, t, J = 7.0 Hz),
1.17 (3H, t, 15 1.23-1.32 (811, m), 1.41-1.46 (211, m,

2.14-2.19 211
i 6( o (f':ig pr@dﬁ@t 331?1%26073%\3‘3‘/’ 212|_,|21)51R4]§_‘?SMS| (p@élﬁ)re 1@}1 Z:E'odé) iz

(E) - N-but )2143dl@612{1\@|ﬂ]ﬁ (dalcfl ComPodidO4, 243.1955), rPhNMRn(éoomHa; CHElas
Exanpl e, 1- tr d _and
buty 1 an ne® 28-S8LGRY g SR HR St g (T R LB SR oot Botde)
Wi t 3,
500 W) 2D @@P%%ﬁtﬂ’f%?‘(%ﬂf&é?’%% 631 B8P O, w3053 4100
1.23-1. 32nf)B1127-4199 (ZH 32,1546 ((BHd, U} 161 A1), 17.46 ({B148t, § 8)16.1, 6.9
1.48-1.54 (211, m), 2.14-2.19 (2H, in), 3.30-3.34 (211, n), 5.42 (1H,
brs), 5. 7H#.76 (111, n), 6.83 (1H, dt, J = 15.2, 7.0 Hz). [01651

Exanpl e 18 (E)[O%?E obutyl dec-2-enam de [ Conpound 18] The sane
operation as in le 1-1 or 1-2 was carried out using

Eagnziﬁégeggﬂggﬁﬁ@@bg,gpg i sobutyl am ne as starting materials to give

(E)-1,3-diethoxy-2-propyl dec-2-enoate {Compound 11]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1,3-diethoxy-2-propanol as starting materials to
give the aimed compound.

[0153]

Oily product, Ci17Hs204 MW 300, HR-ESIMS (positive ion mode): m/z
323.2198 (caled for Ci7H3204Na, 323.2188), 1H-NMR (500 MHz, CDCls) 6
0.87 (3H, m), 1.18 (6H, m), 1.27 (8H, m), 1.44 (2H, m), 2.19 (2H, m), 3.52 (4H,
m), 3.60 (4H, m), 5.15 (1H, m), 5.86 (1H, m), 6.98 (1H, m).

[0154]

Example 12

(B)-2-(2-(dimethylamino)ethoxy)ethyl dec-2-enoate [Compound 12]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-(2-(dimethylamino)ethoxy)ethanol as starting
materials to give the aimed compound.

[0155]

Colorless oily product, C1sHa1NOs MW 285, HREIMS m/z: 285.2298
[M+H]* for (Caled for C1Hs1NO3: 285.2304), EIMS m/z (rel. int.): 285 (M+, 2),
116 (5), *H-NMR (400 MHz, CDCls). 9:0.88 (3H, t, J= 6.8 Hz), 1.28 (8H, br ),
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White ‘powder, rap : 42-45 t, CL4H27NO EIMS raiz : 225 (M) 11-1-NWR
(CDC13, 500 MHz) : 0.88 (311, t, J = 7.0 Hz), 0.93 (611, d, J = 6.7
Hz), 1.23-1.32 (8H m, 1.41-1.47 (2H, m, 1.74-1.84(1H, m,
2.15-2.19(211, in), 3.14-3.17 (2H, m, 5.45 (1H brs), 5.74-5.77
(111, In), 6.84 (1H, dt, J = 15.2, 7.0 Hz). [0167] Exanple 19
(E)-N-pentyl dec-2-enam de [Conpound 191 The sane operation as

in Exanple 1-1 or 1-2 carried out.using trans-2-decengi cid and
iyl an he 1646 QR ow), RR0 R FRh P (6 0 et i HD R Aibtedr
al rod (239, y Sidd [ :

240 2305, EM P 0 (o B P 2 1N ShES 28 5P 8B A le BoBP e
CDC13) 5: H})8ho0 (P8, 46k= M.8 Hx)26-1.33 (12H, m), 1.41-1.45 (2H, m,
1.51-1.54 (211, m,_ 2.14-2.19 (211, m, 3.29-3.33 (211, m, 5.76
(111, d, J = 150256F), 6 83 (111, di, J = 15.2, 6.9 Hz). [0169]
Example 20 (E)- isogq(igéyl dec- 2- enam de [ Conpound 201 The sane
operation as i 1-1 or 1-2 was carried out using

1 ans- 2- deceno @)ag (s @ethy) SARDIHBLPRIER Rb3-badile TOEAELARE 18P O Ve

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-(2-(diethylamino)ethoxy)ethanol as starting
materials to give the aimed compound.

[0157]

Light brown oily product, CisHssNO: MW 313, HREIMS m/z:
313.2614 [M+H}* (Caled for C1sH3sNOs: 318.2617), EIMS m/z (rel. int.): 813
M+, 2), 298 (2), 'H-NMR (400 MHz, CDCls) 6: 0.88 (3H, t, J= 6.6 Hz), 1.03
(6H, t, J= 7.3 Hz), 1.28 (8, br ¢), 1.44 (2H, m), 2.12 (2H, m), 2.57 (4H, q, J=
7.3 Hz), 2.66 (21, t, J= 6.3 Hz), 3.58 (2H, t, J= 6.3 Hz), 3.69 (2H, t, J= 4.8 Hz),
4.28 (2H, t, J= 4.8 Hz), 5.84 (1H, dt, J= 16.0 Hz), 6.99 (1H, dt, J= 16.0, 7.2
Hz).

[0158]

Example 14

(E)-3-(2-(diethylamino)ethoxy)propyl dec-2-enoate [Compound 14]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 3-(2-(diethylamino)ethoxy)propan-1-ol as starting
materials to give the aimed compound. Compound 14 was obtained by the
purification using silica gel column chromatography.

[0159]

Example 15

(E)-N-methyl dec-2-enamide [Compound 15]

The same operation as in Example 1-1 or 1-2 was carried out using

trans-2-decencic acid and methylamine as starting materials to give the
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ai med .conpound. [0170] White powder, nmp 28-31 t, C15H29NO, EI M5
mz : 239 (1W 1H NMR (CDC13, 500 MHz) 6 0.88 (3H, t, J =7.0 Hz),
0.92 (6H, d, J =6.7 Hz), 1.23-1.32 (8H, m, 1.40-1.46 (411, m,
1.59-1.67 (1H, m, 2.14-2.19 (211, m, 3.32-3.36 (2H, m, 5.37 (1H,
brs), 5.71-5.75 (1E1, m, 6.82 (in, dt, J = 15.3, 7.1 Hz). [0171]
Exanmple 21 (E)-N-tert-pentyl dec-2-enam de [ Conpound 21] The
sane operation as in Exanple 1-1 or 1-2 was carried out using

trans- 2- clag@edeb@pathd. and tert-anylam ne as starting materials to

gi ve the ained npound. [0172] Qly product, C5H291\10 MV
239, HR-ESI M5 (f@dﬁpl.ve i on node): nfz 240.2311 [ M11]1- (cal cd for

Cml | soNO,  240. 1H- NI\/R 5Q0 31 7.5
Hz), 0.87 (3H, %e ) 6@%1@ E%INS} Efﬁé‘(z élltlsé)(M)

1. 40- 1. 451H2NM1{)(0ﬂ01Z4560 mem 0bg GHLgP=1R0H, 1159 Qi 19, .
J = 14.9 Hz), 6.95 (111 Exanmpl e 2
(B)-N hexyl4(1ﬂéc4€2€2éﬁan) db14{2)m62Hdm2,22188 (3H d 'Ehs 55@11&) ,ahet (it]ﬂ,dfrshs
in Exanmple 1- rried _out using_trans-2-decenoic acid and

hexyl am né- %5&6&1?1@‘1 r¥§) rﬁﬁ%? 1By dt. §5 §5-9e7-OHd2ai ned conpound. [0174]
VWit e powder, ?B!t NO MV 253, HR-ESIMS (positive ion node): mz
254. 2468 [ M+H +°(cal cd for CLl6H32NO 254.2478), 1H NVR (500 MHz,

CDC13) 0. 86- 0. 8@,{;{@?31@ 1.25-1.34 (1411, n), 1.41-1.45 (211, m,
017 12 2 ey (Drvetiyudic sepamids Mnmpodioia) [0175] Exarpl ¢ 23

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and ethylamine as starting materials to give the aimed
compound.

[0162]

White powder, mp @ 38-40 C, Ci12H2sNO, EIMS m/z @ 197 (M%)
IH-NMR (CDCls, 500 MHz) 6:0.88 (3H, t, J = 7.0 Hz), 1.17 (3H, t, J = 7.3
Hz), 1.23-1.32 (8H, m), 1.41-1.46 (2H, m), 2.14-2.19 (2H, m), 3.33-3.39 (2H,
m), 5.40 (1H, brs), 5.71-5.75 (1H, m), 6.83 (1H, dt, J = 15.3, 7.1 Ha).

[0163]

Example 17

(E)-N-butyl dec-2-enamide [Compound 17}

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and butylamine as starting materials to give the aimed
compound.

[0164]

White powder, mp : 31-32 C, CyyHxNO, EIMS m/z : 225 (M*)
TH-NMR (CDCls, 500 MHz) §:0.88 (3H, t, J = 7.0 Hz), 0.93 (3H, t, J = 7.4
Hz), 1.28-1.32 (8H, m), 1.32~1.40 (2H, m), 1.40-1.46 (2H, m), 1.48-1.54 (2H,
m), 2.14-2.19 (2H, m), 3.30-3.34 (2H, m), 5.42 (1H, brs), 5.72-5.76 (1H, m),
6.83 (1H, dt, J = 15.2, 7.0 Hz).
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(E)- N-heptyl dec-2-enam de [ Conpound 231 The sane operation as
in Exanple 1-1 or 1-2 was carried out using trans-2-decenoic acid and
heptyl am ne as starting naterials to give the ai ned conpound. [0176]
White powder, Cul-133NO MWV 267, 1111-ESIMS (positive ion node): ink
268. 2627 [ M+11] 1- (calcd for Cr71134NO, 268.2635), 1H NVR (500 MHz,
CDC13) : 0.88 (611, t, J =6.9 H), 1.27-1.31 (1611, m, 1.40-1.45
(2H, m, 1.49- 53 (211, in), 2.14-2.17 (211, m, 3.28-3.32 (211, m,
5.76 (1H, d, J LZ Hz), 6.82 (1H, dt, J-= 14.2, 6.9 Hz). [0177]
Example 24 (E)- N—( ept an- 4-y1) dec- 2-enamni de [ Conpound 24]

The sane oper at Eramade 18 Exanple 1-1 or 1-2 was carried out using

t rans- 2- decenoi aC| d and 4-heptylam pe as starting materials to give
the ai ned corrpo&!a gl decZenam@slthC peted 18C171133N0 MW 267,

Qul .E T34N0 p‘z’éét%%?%ﬁ?‘*%ﬁ?&%@% R
U3 = 7. frdit)a-d0ecHid Bbld fnd Jaob l%nlﬂﬁ)e a8 s?ﬁtxﬁa%ziﬂatéﬁalsjto‘lévé%e
n, 1 74 (211, m, 6 (211, g Hz), 4.02 (111, br"s), 5.16
(111, br a)meﬁcﬂmp(mm;l d, J = 14 6 Hz), 6.82 (111, dt J =14.6, 6.9
Hz). [0179] Exappl.e, 25 (E)-N-(octan-3-y1) dec-2-enam' de [ Conmpound
251 Tﬁgg]ame operation as in Exanple 1-1 or 1-2 was carried

out using transygzde %%Iefdﬁ@od ﬁqgszocet %‘j&?gm aﬂnﬁ% ?ﬁ st Qggi

materials to give the aine ound. T0 product,
C18H35N0 MH+-REMR (mmglmmu Bi:\0ess éant;dEM@sz, (292 (eH7a J=86.7

M+11] - 1- kd f 811361\ 10, 282.2791 1H N 13
b (aHS 25052 g, 180 47aTH ) L4e LA ks o, 2. E 2 HEAEL )

L4 0 0% e, A Wi e B B ¥
[0181] EXQH@, §.02H2).

[0187]

Example 19

(E)-N-pentyl dec-2-enamide [Compound 19]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and amylamine as starting materials to give the aimed
compound.

[0168]

Oily product, C15H2NO MW 239, HR-ESIMS (positive ion mode): m/z
240.2305 [M+H]I* (caled for C15HsoNO, 240.2322), 'H-NMR (500 MHz, CDCls)
0: 0.86-0.93 (6H, m), 1.26-1.33 (12H, m), 1.41-1.45 (2H, m), 1.51-1.54 (2H,
m), 2.14-2.19 (2H, m), 8.29-3.33 (2H, m), 5.76 (1H, 4, J = 15.2 Hz), 6.83 (1H,
dt, J = 15.2, 6.9 Hz).

[0169]

Example 20

(E)-N-isopentyl dec-2-enamide [Compound 20]

The same operation as in Example 1-1 or 1-2 was carried out using

trans-2-decenoic acid and isoamylamine as starting materials to give the
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(BE)-N-.(2,4,4-trinmethyl pentan-2-yl) dec-2-enam de [ Conpound 26]

The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1,1, 3, 3-tetranet hyl butyl arai ne as starting
materials to give the ained conpound. [0182] Qly product,
C13H35NO MWV 281, HR-ESIMS (positive ion node): nlz 282.2778 [ M+11] - 1-
(calcd for C181-136N0, 282.2791), 1H NWMR (500 MHz, CDC13) 6: O0.88
(3H, t, tT =7.0 Hz), 1.00 (9H, s), 1.28 (8H, m, 1.43 (611, s), 1.67
(2H, m, 2.14 (2H dt, J =6.9 Hz), 5.24 (1H, hr s),

5. 66 (111;“1@‘1&3‘%?@% .75 (1H dt, J = 14.9, 6.9 Hz). [0183]
Exanpl e 27 (E)Kmqoyclohexyl dec enanide [ Compound 271 The
sane operation as in Exanple 1-]. %; was carried out usin

trans- 2- decenoi Wiits @Oaﬁ]@l‘cmﬂ oh%&?ila nCr:dEoNCar EIM§ w2 et 2385(1\1{’3

O e o T RAEHRA 0d ) o R BRY T Hp. a8 %, 4. 32 65

7.0 Hz), HAY%. és%s(ﬂkt{ m> 11402314’6@ﬁ D, 5@—16]7@H Jm)4§ 1(4432119 sz
1.59-1.74 (3H7iny, 1.9 m, 2.13-2 m,

(1H, M, m23.T-B134 ﬂz—H rc)) 55&770%5 ms) (8LH-8. ﬁi.;"» (lH 8::1) (6182 (]&E,, dtJ J:—
15.3, 7.0 Hz% f%l)BS] Exanpl e 28 (E)-N-phenyl dec-2-enam de
[Corrpound The sane operation as in Exanple Pl or 1-2 was
carried out um@g H}ans 2-decenoic acid and aniline as starting
materials to gi e ai med conpound. [0186] Yel | owi sh-white
powder, nap 54-BampldCif1-123NO, EIMS na/z 245 (M) 11-1-NMR (CDCls,
500M—|z)6088 t,J-70|—|z)123136(8Hrr)145151
(211, m, 2.21 (:E%temeritmdecs%gaml@@[(@mouné21]7 00 (1H, di, J =-

[0187] Bxanpl e B4 SrEp GRepmah ohyR CmB ek bk 2 St %‘%ﬁlﬁsmg'

trans-2-decenoic acid and tert-amylamine as starting materials to give the

I

aimed compound.

[0172] _

Oily product, C15H20NO MW 239, HR-ESIMS (positive ion mode): m/z
240.2311 [M+H]* (caled for C15HzoNO, 240.2322), H-NMR (500 MHz, CDCls)
6:0.85 (3H, t, J = 7.5 Hz), 0.87 (3H, t, J = 6.9 Hz), 1.26-1.31 (8H, m), 1.32
(6H, s), 1.40-1.45 (2H, m), 1.74-1.78 (2H, m), 2.12-2.16 (2H, m), 5.70 (1H, 4,
J = 14.9 Hz), 6.95 (1H, dt, J = 14.9, 6.9 Ha).

[0173]

Example 22

(E)-N-hexyl dec-2-enamide [Compound 22]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and hexylamine as starting materials to give the aimed
compound.

[0174]

White powder, C1sH3:NO MW 253, HR-ESIMS (positive ion mode):
m/z 254.2468 [M+HJ* (caled for Ci1sHs2NO, 254.2478), TH-NMR (500 MHz,
CDCls) ¢: 0.86-0.89 (6H, m), 1.25-1.34 (14H, m), 1.41-1.45 (2H, m),
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The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans- 2-decenoi ¢ acid and 2-phenyl et haneam ne as starting materials
to give the ai ned conpound. Conpound 29 was obtained by the
purification using silica gel colum chromatography. [0188] Exanple
30 (E)-N-(2-pyrrolidin-Pylethyl) dec-2-enam de [ Conpound 30]

The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and P(2-am noet hynpyrrolidine as starting

material s 4t i i e
powder , rap&%%§g§h%nﬁgi%%zlcmqg s[ﬁ%lr%gézz(zﬁ/om) 256 6%%?%%01 %5!@
(CDC' s, 50 Mi8) (BHDAB8T €351, 49 HY).= 7.0 Hz), 1.22-1.32 (8H m,
1.41-1. 47 (211, i r%) 1.78-1.83 (4H, m, 2.14-2.18 (2H, m, 2.53-2.58
(4H, m, 2.65( 51, J =5.9 Hz), 3.42-3.46 (2H, m, 5.78-5.82 (1H,
in), 6.22(111,Ebrs 84 (11-1, dt, J = 15.3, 7.0 Hz). [0190]
Example 31 (E)= hyl dec-2-enam de [ Conpound 311 The

sanme operation gg- the@gﬁrqgcez gngmgde [Cotnp@mdcag]r i ed out using

trans- 2-decenoi ¢ acid and diethylamne as starting materials to give
the ai med conpo@he saj@l&ddration as 160Emﬂ1phsl~d| dry112r welsi chrriedCodtHRFING MV
225, EI M5 ralz 225 (M 21), ; 182 (5) 168 (5), ,153 (35), 140
(6), 126 {txayey2: i@mloefs)am 3—"’(163? piglpming as sgayting maigrids teygivgl beso
(E)-N, Ndaﬂ}ﬂ%&' m%‘f; enam de [ Conpound 32] The sane operation
as in Exanple -2 was carried out using trans-2-decenoic acid
and di butyl am n[mas] st arting materials to give the ainmed conpound.

[ 0193] %product C181135N0 MW 281, HR-ESI I\/IS (positive |on
nmode) : raiz 282WiiB0oppivian | G—HM@MW%QG@QIRM (p@2tivy gy mode):

1R (00 M R (5o sP GBI, 2 oS 0 b

mzj | 1 3531 6%{3 ) dt‘ﬁ 0.8 @S, (t2;1|“l$ 6 H) 1(=2@+E3H116H3n%)8 1(42)H1 45 (a1 m:Jll,
dt, J = 14. AE—IEEQ(QIHE)m) 2 14-2.17 (2H m) 3.28-3.82 (2H, m), 5.76 (lH d J 14.2
Hz), 6.82 (1H, dt, J = 14.2, 6.9 Hz2).

[0177]

Example 24

(E)-N-(heptan-4-yl) dec-2-enamide [Compound 24]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 4-heptylamine as starting materials to give the
aimed compound.

[0178]

Qily product, C17H3sNO MW 267, HR-ESIMS (positive ion mode): m/z
268.2626 [M+H]* (caled for C17Ha4NO, 268.2635), TH-NMR (500 MHz, CDCla)
0:0.88 (3H, t,J=74Hz), 0.90 (6H, t, J = 7.4 Hz), 1.33 (12H, m), 1.46 (4H,
m), 1.74 (2H, m), 2.16 (2H, dt, J = 6.9 Hz), 4.02 (1H, br s), 5.16 (1H, br ), 5.74
(1H, 4, J = 14.6 Hz), 6.82 (1H, dt, J = 14.6, 6.9 Ha).

[0179]

Example 25

(B)-N-(octan-3-yl) dec-2-enamide {Compound 25]
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[0194]. Exanple 33 (E)-N, N-di pentyl dec-2-enan de [ Conpound 33]

The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and di anylam ne as starting naterials to give
t he ai ned conpound. [0195] Qly product, C20H39NO MW 309,

HR- ESI MS (positive ion node): na/z 310.3097 [ M+l-11+ (calcd for
C20HAONO, 310.3104), 111-NWR (500 MHz, CDC13) 5: 0.85-0.95 (911, m,
1.25-1.39 (16H, m, 1.45 (2H m, 1.56 (211, nm, 2.20 (211, m, 3.28
(211, m, 3.35 TBé‘lsaﬁieo rafiof bklin ExaanIHa 14. & H2)wab Bfidd dds uﬁhg
= 14.9, 7.3 Hz 0196] le 34 (E) N- di hexyl dec- 2-enam de

[ Conpound B4 decenowrlaeldsagg %p‘é:yéhem&amma as Blentpigentatariels to- giveas

carried o% usi ?r}g trans- decenoi ¢ acid and di hexyl am ne as starting
mat eri al s “FOAFPVECTRBOY M red compound. [0197] QO |y product,
C22H43NO MNBBZEH%@ ESIMS (positive ion node): nilz 338.3421 [ MtH1+
(calcd for C22H44 338.3417), 3.11-NWR (500 MHz, CDC13) : 0.89

(9H, rr) 1. 23- 108% (p26ddct, G)sHANGIMW 81 HR-ESRES((@bbitivh ioR mbde): as,/a;,

nrr)): 5. 50 §m27ﬁ$iMﬂfﬂiégalcct§m§is§I§ 211@ biaidy }ﬁmm%gpﬁﬁﬁ% ok

dec- 2- ena d a e
15 or 1o s BEPEAE T ) 090, SHNE. SUER IR, TohigRh ) 1R,
N-et hyl - Nni)@ie/(ﬁ![f‘dteJaSGStHi)tB%(ﬁﬂt )i §l49 (LR, B ¥B 5L Y = 14.9
conmpound. [0199] QG l'y product, CAI-1371\TO MV 295 HR- ESI M
(posi ti veHzbrB.8D L8, dt, i = 1296 620H4).[ M-H| + (cal cd for C19] - 137N0,

296. 2948), 3-1- [%1lg||\ﬁR (500 MHz, CDC13)

Example 26

(E)-N-(2,4,4-trimethylpentan-2-yl} dec-2-enamide [Compound 26]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1,1,3,3-tetramethylbutylamine as starting
materials to give the aimed compound.

[0182]

Oily product, C1sH3sNO MW 281, HR-ESIMS (positive ion mode): m/z
282.2778 [M+H]* (caled for C1sH3sNO, 282.2791), 1H-NMR (500 MHz, CDCly)
0:0.88 (3H, t, J = 7.0 Hz), 1.00 (9H, s), 1.28 (8H, m), 1.43 (6H, s), 1.67 (2H,
m), 1.78 (2H, s), 2.14 (2H, dt, J = 6.9 Hz), 5.24 (1H, br s), 5.66 (1H, 4, J = 14.9
Hz), 6.75 (1H, dt, J = 14.9, 6.9 Hz).

[0183]

Example 27

(E)-N-cyclohexyl dec-2-enamide [Compound 27]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decencic acid and cyclohexylamine as starting materials to give the
aimed compound.

[0184]

White powder, mp * 94-96 C, C1¢H2sNO , EIMS m/z : 251 (M%)
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0.88 (bH, m, 1.14 (1H, t, J =6.9 Hz), 1.18 (1H, t, J = 6.9 Hz),
1.23-1.34 (1711, m, 1.45 (2H, m, 1.56 (211, m, 2.19 (211, in),
3.27 (111, t, J =7.7 Hz), 3.36 (211, m, 3.42 (1H m, 6.17 (111, d,
J =15.3 Hz), 6.89 (111, dt, J = 15.3, 6.7 Hz). [0200] Exanple 36
(E) - N-2-(di net hyl am no) et hyl dec-2-enam de [ Conpound 361 The
sanme operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and N, N-di net hyl et hane-1, 2-di am ne as starting

mat eri al s a 2 I i
rodues . A rgECHeLo I MAIT08s GRERN ~ 10 Fa), TUCH AR ),

% M+H] +] (631235-11‘33 (SCEI,Zh:’h) 1'29&{21) 46 X4H, 2280)59-poei (B en), Ar0FARVB(2HY m),24 1
M+1-1]*, DART-MS il 241, 1-1-NVR (400 MHz, CDC 5:
0.88 (3112-13-8 @ 11-=|2)3 89—?2g8((ﬁ1i1m)b5 2§)r,5-3i.(5.é1 @1 D, 70n5. 732?121&. mh11,

,223 4 J=5.8 Hz), 3.40 (211, t, J=5.8

5, 79%%3@)‘“ %; ﬁ%éé}é«}@es 17 (1H 012 NH) | 6.(82 (111, dt, J=

15 6 7.2 Hz). [0A@gp] Example 37 (E)-N 2-(diethylam no)ethyl
dec- 2- enam de [ Conpound 371 The sane operation as in Exanple
1-1 or 1-2 was E_am@jut usi ng trans-2-decenoic acid and

N, N- di et hyl et ha e as tin ials to give the
ai med conpound. @@%G‘é‘tg gec 3?2‘[5‘ g‘i“g‘?%g%duct, C161132N20 MW
268, positive | . :
Cl161133N20: 269. %5%“% %!ogsil ’%g“su%ﬁg {%x‘gﬁga‘gg%&ﬁ%?“’iﬂ?ﬁm
(400 MHz, t(DGE1BPedtnd®® @dilland,anlliné.o% $fa}ting .Odter{d o dive The almbkd
Hz), 1. 28 (811, br s), 1.43 (211, m, 2.16 (211, m, 2.54 (411, q,

.1 Hz), 201890'(11241 t, 3 7.6 Hz), 3.36 (2H, t, j=7.6 Hz), 5.79 (111,
dt, 3= 15.4 Hz); gst (1H of NH), 6.81 (1H, dt, jr- 15.4, 7.6 Hz).
[ 02041 Exanpl e [gé E) - N- 3- (di net hyl am no) propyl dec-2-enam de

[ Conpound 381 YellowisHR#hie FowdRE ! @bl :05 es TN GBI G, BIMP /- 24088
carried out using trans-2-decenoic acid a

N, N- di et iMtor SibalNIR (GD@1afG00eMEE:) sé aQI&Br(QH;rutebFﬂa(D ) ,01.8BvE3618H,
FR T TOR Rt A2H, 50, AT SEb, 6 oD B ShT0 Ueh, B
L1 R 5007l GRREL0 (B8 3 1Rgp terd) O ok ep 0l 128 (21%

Hz, 11-3), 2. 160087 &It J-= 7.5, 7.2, 1.5 Hz, H 40, 2.25 (611 s,
H6, 7), 2.41 (2H t, Jr-- 6.3 Hz, H4), 3.40 (211, dt, J---= 6.3,
5.8 Hz, 11-2), Bxemsple129 dt, J= 15.2, 1.5 Hz, H 20, 6.77 (1H, dt, j=

15.2, 6.9 Hz, Hp§Npn@ndfhyi Ha-2Pnanide Ebmpound 29]

The same operation as in Examplé 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-phenylethaneamine as starting materials to give
the aimed compound. Compound 29 was obtained by the purification using
silica gel column chromatography.

f0188]

Example 30

(B)-N-(2-pyrrolidin-1-ylethyl) dec-2-enamide [Compound 30]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1-(2-amincethyDpyrrolidine as starting materials
to give the aimed compound. |

{0189]
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[ 0206]. Exanpl e 39 (E)-N 3-(di et hyl am no) propyl dec-2-enam de

[ Conmpound 391 The sane operation as in. Exanple 1-1 or 1-2 was
carried out using trans-2-decenoic acid and

N, N- di et hyl propane-1, 3-dianm ne as starting materials to give the

ai med conpound. [0207] Brown oily product, 017H24N20 MW 296,
HR-1 T-TOFMS ni/z: 297.2935 [M11]+ (Cal cd for CL7H25N20: 297.2900),
111-NWR (500 MHz, CDC s) 5 0.88 (3H, t, 3= 6.9 Hz, H 100, 1.05 (6H,

t7 : lJ-H; 7. HSSHZ Ilj:gg);, &gﬁgéfg&dﬁ?’l&p :"86- $$@C @%Ha&Néé E?MS m(/ﬂ: w 266=
7.3, 7.3 |(M+3 rpHeNMRa(Qr(CﬁmomMHz) a 0@87(3I[-Izt J-|—4706-Iz),81 22—1 3248H
(211, dd, Jr .11.5, H 2) = 15.3 Hz, H20,,6.76

(111, qui r‘}“) }'417'13415—&2%’1@) 3L YS"#Sgézﬁlmjj %f1452 lﬁ-@ﬁ 11[1)6) 2@&%@
10, (5) Mg ek e 0ol st el o it L I 4

trans- 2- d@@g)ngm(@ﬁ d[ta&d;m;gxl-ﬂolﬂsg)propyl et hane-1, 2-di am ne as
starting materials to give the ai med conmpound. [ 0209] Br own

oi |y product, OW3AABN20 MW/ 296, HR-IT-TOFMS ralz: 297.2935 [ M+Hi-E
(Cakd for CL81137N20; g 7.2935), 1H NMR (500 MHz, CDC13) 6 0.88 (311,
t, J= 6.9 Hz, 2 (12H, d, Jr 6.1 Hz, H6, 7, 9, 10), 1.28

811, H 6' 2 16 (2H, ddt, J
g 5 6m9 O Hga) Jﬁwﬁl&ﬁgﬁ d@é"ﬂ%n?ﬂndg Béorh%gu{@ 3( AR r

sext, J= 6.6 HZThé+55me8()per3t18ﬂ ae2i, Eglainplk=1-100r71- 25W4s bﬁrrléldloﬂi) us1ﬁg74
(1HdJr153 2'), 6.79 (1H quin, J=7.3 Hz, H3"). [0210]
Exanpl e 4¥ansgy- szezm(Cd ﬁﬁk@t 9pﬁnﬁhﬁﬁpéawle @écstzrféa&rﬁaatel{a@ rﬁgogmg thel
The sane in Exanple 14 or 1-2 was carried out using
trans- 2- dg‘%g%%fgégggc&%d'and N, N- di but yl et hane-1, 2-di am ne as starting

materials to gifpesthe ai nmed conpound. [0211] Brown oily
product, C20HA0N20 MW 324, HR-1T-TOEM5S rn/z: 325.3244 IM1-H + (Calcd
for C20E41N20: Golerless sily prodwctNNVE FEASONE 225EBYIS0msS 228 1M*, 21),J=

0.9 1 1180, Y2 6) 2d ) 159 Tss); 2ad T, 13007 1o0er ¥ (6), 69 (19, 58

@n.

[0192]

Example 32

(E)-N,N-dibutyl dec-2-enamide [Compound 32]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and dibutylamine as starting materials to give the
aimed compound.

[0193]

Qily product, Ci1sH3sNO MW 281, HR-ESIMS (positive ion mode): m/z
282.2780 [M+H]* (caled for C1sHasNO, 282.2791), 1H-NMR (500 MHz, CDCls)
6:0.88 (3H, t, d = 6.9 Hz), 0.92 (3H, t, J = 7.4 Hz), 0.95 (3H, t, J = 7.4 Ha),
1.32 (14H, m), 1.45 (2H, m), 1.54 (4H, m), 2.19 (21, dt, J = 6.9 Hz), 3.28 (2H, t,
J="1.5Hz), 3.36 2H, t, J = 7.5 Hz), 6.18 (1H, d, J = 14.9 Hz), 6.89 (1H, dt, J =
14.9, 6.9 Ha).

[0194]
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(12H, m 11-7, 11, 6-91, 1.40 (611, in, 11-6, 10, 51, 2.17 (2H, ddt,
Jr 7.1, 7.1, 1.5 Hz, 11-41, 2.42 (4H, t, J=7.3 Hz, H5, 9), 2.54
(211, t, J=5.7 Hz; H3), 3.34 (2H, dd, J.=11.5, 5.7 Hz, 11-2),
5,76 (111, dt, J= 15.3, 1.5 Hz, 11-21, 6.16 (1H, br s, H1), 6.80
(111, dt, J=6.9 Hz, H 3 ). [0212] Exanple 42

(E)-N-(2-(dinet hyl am no) et hyl ) - N-net hyl dec-2-enam de [ Conpound 42]
The sane operation as in Exanple 1-1 or 1-2 was carried out using

t rans- 2- decenoi EXQ&;&' ggd N, N , N -trinethylethyl enedi am ne as
starting materials grve the ai med conmpound. [0213] Qly

product, C16I | 3NN pE] dedR2 ESaEl¢ [Gohpowel BBh node): m z
255, 2433 [ M El I%+ (calcd for, CH | ai Nzo, 255.2431), 1H NWR f£1500 MHz,
CC13) 5 : 0.8 hggame Ogeratlen@SHzl)Exqmzbe Vs @panparriedigug peng

3940 (o, Ty Bedonol A Shd ol dnfed g %é?'fe% hbjerfaf€ So( B, )
6.23 (111aisled3ompshnd. Hz), 6.89 (1H, dt = 6.9, 15.2 Hz). [0214]

Exanpl e 43
[0195]

Oily produet, CaoHssNO MW 309, HR-ESIMS (positive ion mode): m/z
310.3097 [M-+HI* (caled for CaoH4oNO, 310.3104), tH-NMR (500 MHz, CDCls)
6:0.85-0.95 (9H, m), 1.25-1.89 (16H, m), 1.45 (2H, m), 1.56 (2H, m), 2.20
(2H, m), 3.28 (2H, m), 3.35 (2H, m), 6.18 (1H, d, J = 14.9 Hz), 6.90 (1H, dt, J =
14.9, 7.3 Hz).

[6196]

Example 34

(B)-N,N-dihexyl dee-2-enamide [Compound 34]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and dihexylamine as starting materials to give the
aimed compound.

[0197]

Qily product, CeaHasNO MW 337, HR-ESIMS (positive ion mode): m/z
338.3421 [M+H]* (caled for C22HuNO, 338.3417), *H-NMR (500 MHz, CDCls)
§:0.89 (9H, m), 1.23-1.34 (20H, m), 1.44 (2H, m), 1.55 (4H, m), 2.19 (2H, m),
3.29 (2H, t, J = 7.4 H2), 8.34 (2H, t, J = 7.4 Hz), 6.18 (1H, m), 6.90 (1H, m).

[0198]

Example 35

(E)-N-ethyl"N-heptyl dec-2-enamide [Compound 35]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N-ethyl-N-heptylamine as starting materials to
give the aimed compound.

[0199]
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(E)- N-{ 2- (di met hyl ar ni no) et hyp- N- et hyl dec-2-enam de [ Conpound 43]
The sane operation as in Exanple 14 or 1-2 was carried out using
trans-2-decenoic acid and N-ethyl-N , N -di nmethyl et hyl enedi am ne as
starting materials to give the aimed conpound. [0215] Qly
product, C sHuNzOO MW 268, HR-ESIMS (positive ion node): mz 269. 2597
[ MMH E (cal cd for G sHaaNzo, 269.2587), 11-1-NWR (500 MHz, CDC13) 5
0.88 (311, t, J =7.5 Hz), 1.19 (3H, t, J =6.9 Hz), 1.27-1.30 (813,
1.45 (211, qui nOIlybredﬂc:@C'Tb?HwNZ) W(295HR<ESIM$¢p@1t1‘Je fontm8de)” nd/z
Hz), 2.32(611, 254 211, t, J = 7.4 Hz), 3.90-3.54 (411

6.19 (1H, 62934[ cd BrdhsHiNOQ, 206.2948), Y- NMB4(500 Cp&%]

[ Conpound %435 G Zrephi ﬁ%ﬂ'éi%“ BRI e o F %ﬁzlv%és

carried 0@17]}1%?91%8@& snpacsone, A% $1909H m), 3.27 UH, t, J = 2)

N, N, N -triethylethyl enédidam ne as starting matérials to’ gi ve t
ai med corrﬁcﬂf.h(ﬁH (021332 (1H, O8Iy (i) dydt= 16BSHIENSD (MY 206) = 15.3,
HR- ESI M5 gpo itive ion node): mz 297.2912 [Ww (cal cd for

G s1137N2 ¥%.2900), 111-NVR (500 MHz, CDC13) 0.88 (3H, t, J = 6.9
Hz), 1.05 (611, @EOOE 7.5 Hz) 1.20 (3H, t, J = 7.5 Hz), 1.26-1.31
(8H, m, 1.45 ( uint, J =6.9 H), 2.20 (2H, dt likeqg, J = 7.5
Hz) 2532641@%19363 37347 (4H, in), 6.19 (1H, d, J = 14.9

Hz), 6.91 (1H, d, J = 14.9, 7.5 Hz). [0218] Exanple 45
(E) - N, N- bi s( 2- (@)dét%@hmhﬁ)iann@byhﬁdee-QrEBIaamdﬂe{Cpmmpndtﬁ!B]45]

The sane operatjon as in Exangl é f arrl ed outf using
trans- 2- decenoi £& SARRe MRgration as in Example 10r1 was carried out using

N-(2-(di L diNRL

ma§ er |( a: ﬁ%ﬁg?%&?%g& Q%lo?r%g/h (}é(grrpdu %ﬂeﬁ%g%g? e ggdd%mlﬂgpra%dg%tﬁlhbng
C181137N3athtbMéRBltd, gitiRtlEShivied paspéuinde | on node): mz 312. 2997
EMFII]+ (cal chf orbC18H38N30 312.3009), 1.11-NWR (500 MHz, 0DC13) 6

0.88 (3H t, 1.26-1.31 (8H, m), 1.45 (211, quint, J =

6.9 Hz), 2.19
t, J ) 7.4 He) (&gbﬂgg? E’i’i%’”ﬁdu% Cl‘%%%NIF:@)Mvg 2@ f’%%%"? 1‘% Hﬁ?ﬁgl\&é
3.51 ( 211m/4: 240 2284 BaEE]) (@al@&) f(frldﬁHzéde‘ F411980) Hiositife A FABMSj'
J =6.9, 15.2 [%\“&022%
m/z 241 [M+H]* RT- Ms m/z 241 2 [M+H]*, 'H-NMR (400 MHz, CDCls)
0:0.88 (3H, t, J= 6.8 Hz), 1.28 (8H, br s), 1.43 (2H, m), 2.14 (2H, m), 2.23
(6H, s), 2.43 (2H, t, J= 5.8 Hz), 3.40 (2H, t, J= 5.8 Hz), 5.79 (1H, dt, J= 15.6
Hz), 6.17 (1H of NH), 6.82 (1H, dt, J= 15.6, 7.2 Hz).

[0202]

Example 37

(E)-N-2-(diethylamino)ethyl dec-2-enamide [Compound 37]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decencic acid and N,N-diethylethane-1,2-diamine as starting
materials to give the aimed compound.

[0203]

Colorless oily product, C1sH32N2Q MW 268, positive ion HR-FABMS
m/z: 269.2602 [M+H]* (Caled for C16HssN20: 269.2593), positive ion FABMS
m/z: 269 [M+H]+, tH-NMR (400 MHz, CDCls) §:0.89 (3H, t, J= 6.8 Hz), 1.01
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(E)-1\1, N-bi s(2-(di et hyl am no) et hyl) dec-2-enamn de [ Conpound 461 The
sanme operation as in Exanple 1-1 or 1-2 was carried out using

trans- 2- decenoi caci dand N-(2-(di ethylam no)ethyl) -N ,N -

di et hyl ethane - 1,2- diam neasstarting materials to give the ained
conpound. [0221] Qly product, C22HA5N300 MW 367, 1-1R-ESI M
(positive ion node): mz 368.3640 [ MrHP- (cal cd for C22H461\ T30,

368. 3635), 111-NWR (500 MHz, CDC13) O :0.88 (3H, t, J =6.9 Hz), 1.04
(6H t, J(€H7t5JAJ¢)1 H%) %d@ﬁl byts), 1?43(5}15&)*2% ’16](2?16@ §354(@111 LTL
1.45 (211, qui'nt q8

2 53 2. 64 7(BHz), r@ 56 32H5t (J4=11 6 Hz) 3 36 @55 tHIF 7. 81—]&7 Mei (1H,, dﬂ J= T15. a
6. 23

6.91 (1H dt. J = 6.9, 14.9 H
[0222] Ex&'i?éi@zﬁﬂH((ﬁ)Nw I@-%]rb(ﬂr‘#drjnéﬁﬁjyﬁmg)propyl) dec-2-)enam' de

[ Conpound 471 04 The sane operation as in Exanple 1-1 or 1-2 was
carri ed out usi 1ans 2-decenoic acid and

N- ( 3- (di net hyl aﬂkﬁbwggyl) N, N- di net hyl propane- 1, 3-di am ne as
starting materials to give the aimed conpound. [02231 Qly

product, C20a4 1@@@@ M@@thlmmﬁépk@y(l pesi2tansenider Coogpelndrisl
340. 3301 [M+1 1,13, (cak C20HA2Ns0. 340, 3322) , 111- NVR (500
CDC13) 5 0. be ?meJOPBIBU@nr%)m X%Plf 54 qighi2 Wi carr, 9‘2?4“316}% J

=65 o F-Ezf“ Y%d%é%% Wt ang SN pipihipn s b2 batind Jhes ),

2 33 (2H, niateﬁai%ﬁ@vé'lﬂ)e aﬁn&Pcdxﬂbbuﬁd J =7.5Hz), 3.40 (2H, t, J =
7.5 Hz), 6.27 (1H, ]d = 14.9 Hz), 6.91 (1H, dt, J = 6.9, 14.9 Hz).
[ 0224] Exanpl e (E) - S-pentyl dec-2-enetbi oate [ Conpound 481

I?Sniagediﬁiaﬁfféf’o%g?éo i PRy Cratmo s 25 rarr e BOPME B
gi ve the apsedssoppeHpd (c[aibaZ?clr clsHalNQDt Yory DeBag ! T HOLRAR BEBoMINEZR6,

DART- B! ra/z 258 [M+211]*, 11-1- 0 MHz, CBC13) 5. 0.89 (3H, t,
J=6.9 Hﬂ)DC | 90 .88 {3H} ¢, J3=6:96ing—lio uzsz@H,moH(azaa 1i48) (2H1 qadn,

e g o 4 o3 e A ooy 5 o £
Exanpl e 4?{2, HF), Z.55 g t-6098 221 £R%E i $26 i—IQ,OﬁpLBE‘Q.dLOA@ﬂI, dt, J=6.8,
5.8 Hz, H-9), 5.73 (1H, dt, J= 15.2, 1.5 Hz, H-2), 6.77 (1H, dt, J= 15.2, 6.9 Hz,
H-8), 6.98 (1H, br s, H-1).
[0206]
Example 39
(E)-N-3-(diethylamino)propyl dec-2-enamide {Compound 39]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N,N-diethylpropane-1,3-diamine as starting
materials to give the aimed compound.

[0207]

Brown oily product, Ci7H2aN20 MW 296, HR-IT-TOFMS m/z:
297.29385 [M+HI]* (Caled for Ci1:HasN20: 297.2900), 'H-NMR (500 MHz,
CDCls) 6:0.88 (3H, t, J= 6.9 Hz, H-10), 1.05 (6H, t, J= 7.3 Hz, H-7, 9), 1.28
(8H, m, H-6-9), 1.43 (2H, quin, J= 7.1 Hz, H-5), 1.67 (2H, quin, J= 6.1 Hz,
H-8), 2.15 (2H, dt, J= 7.8, 7.8 Hz, H-4), 2.53 (6H, quin, J= 6.7 Hz, H-4, 6, 8),
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The sanme operation as in Exanple 11 or 1-2 was carried out using
trans-2-decenoi c acid and i soanyl nercaptan as starting materials to
gi ve the ained conpound. [02271 O ly product, Cl5H2808 MN 256,
DART-M5: mz 256 [M +, 11-1-N|VR (500 MHz, CDC13) 5: 0.88 (3H, t, J =
5.7 Hz), 0.92 (611, d, J = 6.3 Hz), 128(811 in), 1.47 (4H in),
1.66 (1H, m, 218(2Hn’) 2.93 (2H, t, J = 7.4 Hz), 6.10 (111, d, J

(8- 5 nexy HEHobdrs T 5aPel Poo kiRt sHiF & = ThRGTERE, sofe (375

as in Exarq%n_lg J= 3 06z I yessFaid gd, @ilf) usi ng trans-2-decenoic acid

and n-hex rcaptan as starting matérial's to give the ainmed
conpound. [0229I0208] QO ly product, C161-1300S MV 270, DART-MS: raiz
272 [ M+211] +, 1H NWR_ (500 MHz, CDC13) 5: 0.88 (611, t, J =- 6. 9 Hz) ,
127131(1211_Q;Q,DE;£,38(2H m, 1.45 (2H, n), 1.60 (211, ) 217

32505 1) N didody té%éiﬂil)agﬁﬁag‘%?%%ﬁéb )

(E)-S-heptyl dege sﬁﬁﬁt he3atBn[LORPRUNE PRI -1 or 1-2 WHE caRTEY Qﬁﬁﬁéﬁl on
as in Exanple 1-1 or 1-2 was carried P using trans-2-decenolic a

and 1- hepﬁsmnstfhded:em sicat tangly M- énscairepylet}gmeel Ehiamine casc etmmjgd.

[ 0231] ché&y pr_odlléﬁé,.Cl H320S 284, DART-MB: niz 286

[ Mk21- 1] , T3k alpeEAPDPOURY (6H, t, J = 6.9 Hz), 1.27-1.31
(12H, m, 1.38 @H}ln) 1.45 (211, nm), 1.60 (214, m, 2,17 (211, dt,
3 =7.5 6.9 Hz 893(211 t, J =7.2 H), 6.10 (1H, d, J = 15.5

Hz), 6.89 (111, BedwnJoily 1préduch, CHEkNIPZBRY E8eTHR-BRTOFHS Snpgcy!
dec- 2- enet hi oat e [M ound 52] The sane eration as in Exanple
1-1 or 1- 292938 abvii d@alqgismg GuaHs7dN20- d‘%&?e%ﬁf{&i 3B MR J(500 MHz,

Cogagr et Cisti s 2686 GRY BLYS e 1209 82 1m0 B PR, 7, o,

10), 1.28 (8H, m, H-6-9), 1.43 (2H, quin, J= 7.3 Hz, H-5), 2.16 (2H, ddt, J=
6.9, 6.9, 1.5 Hz, H-4), 2.61 (2H, t, J= 5.7 Hz, H-3), 3.02 (2H, sext, J= 6.6 Hz,
H-5, 8), 3.29 (2H, dd, J= 10.7, 5.4 Hz, H-2), 5.74 (1H, d, J= 15.3 Hz, H-2),
6.79 (1H, quin, J= 7.3 Hz, H-3).

[0210]

Example 41

(E)-N-2-(dibutylamino)ethyl dec-2-enamide [Compound 41]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N,N-dibutylethane-1,2-diamine as starting
materials to give the aimed compound.

[0211]

Brown oily product, CaoHsN:0 MW 324, HR-IT"TOFMS m/z
325.3244 [M+H]* (Caled for CaoHaN20: 325.3213), 'H-NMR (500 MHz,
CDCly) 6:0.88 (3H, t, J= 6.9 Hz, H-10), 0.91 (6H, t, J= 7.3 Hz, H-8, 12), 1.29
(12H, m, H-7, 11, 6-9), 1.40 (6H, m, H-6, 10, 5), 2.17 (2H, ddt, J=17.1, 7.1, 1.5
Hz, H-4), 2.42 (4H, t, J= 7.3 Hz, H-5, 9), 2.54 (2H, t, J= 5.7 Hz, H-3), 8.34 (2
dd, J= 11.5, 5.7 Hz, H-2), 5,76 (1H, dt, J= 15.8, 1.5 Hz, H-2), 6.16 (1H, br s,

2
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2 [ MF21- 11+, 1H NMR (500 Mz,

2 Hz), 26 (20H, Ir s), 1.36 (2H, in),
1.46 (214, in), 1.59 (211, tt, J =7.5 Hz), 2.18 (211, dt, 3= 7.5,
6.9 Hz), 2.93 (211, t, 3 = 7. 5 Hz), 6.10 (1H, d, J = 15.5 Hz), 6.89
(1H, dt, J = 15.5, 6.9 Hz). [0234] Example 53 (E)-S-cyclopentyl

C201- 1380S MW 326, DART- Ms: |
7.

n&
CDC's) 0.88 (611, t, J = H

dec- 2- enet hi oat e [ Conpound 53] The sane operation as in Exanple
11 or 1- maf carried out us r?ns 2- decenoic acid and
cycl opent&‘]ﬁ (6.8 (L, %ttaTrtﬁ% Zréldlials to give the ained conpound.

[ 02351 OlyM—E&q%&: C13H260S MW 254, DART MS: in/z 256 [ M#21-11+,
111- NMR (500 13) : 0.88 (3H, t, J 6.9 Hz), 1.28 (811, m,
1.45 (211, m, Exéﬁ (@451 in), 1.63 (211, rr), 1.71 (211, m, 2.11
(211,dtJ Hz), 2.18 (2H, dt, J = 7.5, 69Hz),378
(111, 7(@ WA (dmle:hyéammn »thy)-N-rsethyhdpc-26ragnide TCompound =
15. 5, 6 9 I—i). [ 02361 Exanpl e 54 (E)-S-phenethyl dec-2-enethioate
[Corrpound4§ The sane operation as in Exanple 1-1 or 1-2 was
carried out USffe GhANSoHadf6RMRIh Bedd ﬁnflﬁorp{l%wg@wﬁﬁ@& Bhﬁ)hsfﬁé
starting materlasto gl ealrre ound 0237

pr oduct , ﬁ%&bﬂﬁ@&ﬂvwm mw,mmaﬁﬁléﬂdb%neﬂt&m (aEO@td&z‘l:ing
CDC' s) 6 0.88 (3H t, J =6.9 Hz), 1.29 (811, m 1.46 (2H, m, 2.18
(211, m, ﬁzategatszt}qgwethealmetiicwpou@ils (211, t, J = 7.7 Hz), 6.10
(111, d, J = 15[(%15? 6.98 (1H, dt, J = 15.2, 6.8 Hz). [02381
Exanple 55 (E) (di net hyl am no) et hyl dec- 2. enet hi oat e [ Conpound

551 The sgi® MnBaLet IGIHaGN:LD MWTY4e HR-ESIMY (Fosi@fe God kicdd)-out
usi ng trans-2-decenoi c acid and 2-(di met hyl am no) et hanet hi ol as

starting mut 552483 BMytile (caled &mSoHsoNpe 3. 24023891 NMR (500 Yz,
255 1805 e ¥ (P LT b7 TPaAande 358 GELSy, L PH (B o T Hoavs
”1 Z 552 9%%kdé%ﬂf§k\‘%}%g@olﬁéfﬂz) %g@@ﬂ ?2% 4%%2@13%13 7, 5~Hz)63@9
2 59 (211(3H.s), 3.55 (2H, t, J = 6.9 Hz), 6.23 (1H, d, J = 15.2 H2), 689(1H dt J 69
15.2 Hz).
[0214]

Example 43

(E)-N-(2-(dimethylamino)ethyl)-N-ethyl dec-2-enamide [Compound
43]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N-ethyl-N',N’-dimethylethylenediamine as
starting materials to give the aimed compound.

[0215]

Oily product, C16Hs2N200 MW 268, HR-ESIMS (positive ion mode):
m/z 269.2597 [M+H}+ (caled for CisHasN2o, 269.2587), 1H-NMR (500 MHz,
CDCls) 6:0.88(3H, t, J=7.5Hz), 1.19 (8H, t, d = 6.9 Hz), 1.27-1.30 (8H, m),
1.45 (2H, quint, J = 7.5 Hz), 2.19 (2H, dt like q, J = 6.9, 7.5 Hz), 2.32(6H, 9),
2.54 (2H, t, J = 7.4 Hz), 3.90-3.54 (4H, m), 6.19 (1H, d, J = 14.9 Ha), 6.91 (1H,
dt, J = 6.9, 14.9 Hz).
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J:= 7.5 Hz), 3.09 (2H, t, J= 7.5 Hz), 6.10 (1H, at, J= 15.6 Hz), 6.90
(1H, dt, J = 15.6, 7.6 Hz). [0240] Exanple 56

(E)-S-2-(di ethyl am no) et hyl dec-2-enethi oate [ Conpound 561 The
same operation as in Exanple 1-1 or P2 was carried out using

trans- 2-decenoi ¢ acid and 2-(di et hyl am no) et hanet hiol as starting
materials to give the aimed conpound. [0241] Li ght brown oily
product, C sHsi NOS MWV 285, positive ion HR-FABVS ral/z: 286.2198

[ MtHI + (Cakd f(l\)jgz%gl -132N0S: 286. 2205), positive ion FABVS ral/z: 286
[ MFH1+, 11-1-NVR (400 MHz, CDC13) 6 0.88 (3H, t, 5.6 Hz), 1.15 (611,
t, J= 7.3 Hz), Ex2fipl844, br s), 1.45 (2H m, 2.18 (2H, m, 2.80
(41, q, el= 7.(3 Hz), 2.82 (2H, m 571? 11 (2H, t, J= 8.2 Hz) 5.83 le,
dt, J= 15.6 Hz) B)eNg8-(dmthylaring)ethyl)3i-pphyl degizenarided Corpapnd 4¢

(Eval uation of ivati hosphoryl ation)_ jof MAP. ki nase .
Wth regard to ?ﬁ% S\ééilr?p%eﬁéafg(a(% E@-%—‘%ﬂp%ei r}y(frai\n@nvg éc%rﬁqu out using
dec- 2- enogifis-2-a6tdnodd | QAdOTaAPNRIINISRictRFlTIRASKE BEmAte f ak| ewstiny a
West ern i mmunobl otting. [0243] Nerve cells were di spersed from
cerebral omtesirlofo givé shakhimed cafhpdindlays age and said nerve cells
were cul tured fﬁ).rz.l, fe day in a Dul becco-nodified Eagle nmedi um
(DVELVI) contai 3 5% fetal bovine serum The cul ture nedi um was

exchanged with g | 7 . l ;
i trogen) ancolReaibit, GeTRauliD M o RELEEIMS WA OaK haes
20, 000 tondl®,2302%S M+p (@08l foraCeak N 7SI AKENMR K600 MHz,

pol yorni t hi ne. L&‘0244]( After three d?gs, t he con&gund 1 was
added and GMelsk 9l 1Q:88 (§Hst. donbidldeh 11Q (685 trd A 262 Ak 2@ kSH Had = T-Re
cells wer e e i_C€e ,Usi a soluii t gini osphat ase
b bi tor Civer-aoTh 21 R B e iRl £ ¥ 100,270 Bl e BRGCR GRS
the resul yigH,x e 53-6x64 46H, ¥QS3.0vanLy (4dn)S6 09 (RHBEAT R 04 9iHh,) A 92Y
Kit (Takara Bio KK) and a certine anount of protein (3 ug for the

measur enefitHod, MAR4Q,Wa8&znd 5 ug for the measurenent of

phosphoryl at ed %Apﬁ,ti nase) was subjected to pol yacryl am de gel

el ect rophor esi s- 2F protein was transcribed fromthe gel after the
el ectrophor esi sgpi o .21 PYPF menbrane and a Western i mmunobl otting was
carried out usi f an anti-MAP ki nase anti body (Cell Signaling
Technol ogy) andEN ahbis(pidispdthrldraineibtMAP det-Rasenraidecl [Todhpoina | 45]

Si gnal i ng Technol ogy) of the primary antjbody. [0245] ) Af ter
that, the reactTiemsSamerPrReAaEPR &S] lﬁeEY'ﬁmEbthlage Rayes edrragd pui asiBEt

| gG anti body (JProne of the secondary ant.kbody was carried out_go
R e

t hat the ivity was col ori zed® ereupon the MAP kin

and the pRPEPIGHELIRIEthiINORKIIIMAB ST BARtIEEHMRY 2{024Phe as startin

I ncidentally, the conpound 1 was adjusted to the concentrations of 10
ug/ M, 30magéribls thQfveghmbimedic@dfownd.nl by di ssolving in 0. 1% DVSO,
Wth regard to [IO% ]cont rol, 0.1% DVSO was added.
9
Qily product, CisHs7N3cO MW 311, HR-ESIMS (positive ion mode):
m/z 312.2997 [M+HI* (caled for C1sH3sNso, 312.3009), 'H-NMR (500 MHz,
CDCly ¢:0.88 (8H, t, J = 6.9 Hz), 1.26-1.31 (8H, m), 1.45 (2H, quint, J=6.9
Hz), 2.19 (2H, dt like q, J = 6.9 Hz), 2.28 (12H, s), 2.46 (2H, t, J = 7.4 Hz),
2.49 (2H, t, J = 7.5 Hz), 3.47 (2H, t, J = 7.5 Ha), 3.51 (2H, ¢, J = 7.5 Hz), 6.20
(1H, 4, J = 15.2 Hz), 6.92 (1H, dt, J = 6.9, 15.2 Hz).
[0220]

Example 46

51



[ 0247], Intensity of the concentration of the above-obtai ned
band of the gel subjected to el ectrophoresis was cal cul ated and
quantified using Image J (K K Bioarts). The nunerical value for the
MAP ki nase using the conmpound 1 was divided by the nunerical val ue
for the MAP kinase of the control and, further, the nunerical value
for the phosphoryl ated MAP ki nase using the conmpound 1 was divided by
the nunerical value for the phosphorylated MAP ki nase of the control

wher eupon the r@d)in, wfbﬁ(MdMﬂBrlKinEh@@@tHﬂ) A6 2-8Ra SAP U Ep durid46]ne

control and the ratio of the phosphoryl'ated ki nase using the conpound
1 to the controThaveamedetezativmead in[D24sple 1-1 or 1-Afwasy carriad, outhesing
resulting ratio.of the phosphoryl ated MAP kinase to the control S
di vi ded b¥Fa92 8BS ng ratio of the MAP®nase to the control 2k

i nase (o Craftb B i MBS R ek AR HAIRD | akle Hniine
"pMAPK" naaitsrialsaatpd iy A @Ucdfbdddrase. "10", "30", "100" and

"300" in Table 5 show t he exanpl es where 10 pg/m 30 pg/m, 100
pg/ mL and 300 p@zﬂ] of the corrpound 1 were added. [0249] [Table 5]

PM_APK/ MAPK pM&@'ﬁf progllz.&o r(].'}zzﬁ N%gatl{/l% 3%%7 HR- M?%Sﬂtn?egmn moilio)43

S m/z 368.3640 [M+H]* (caled for CaeHeeNso, 368.3635), 1H-NMR (500 MHz,
CDCls) 0:0.88 (38H, t, J=6.9 Hz), 1.04 (6H, t, J = 7.5 Hz), 1.04 (6H, t, J=17.5
Hz), 1.26-1.31 (8H, m), 1.45 (2H, quint, J = 6.9 Hz), 2.19 (2H, dt like q, J =
7.6, 7.8 Hz), 2.55-2.64 (8H, m), 3.45 (4H, t, J = 7.5 H2), 3.47 (4H, t, I = 7.5
Hz), 6.23 (1H, d, J = 14.9 H2), 6.91 (1H, dt, J = 6.9, 14.9 Hz).

[0222]

Example 47

(E)-N,N-bis(3-(dimethylamino)propyl) dec-2-enamide [Compound 471

The same operation as in Bxample 1-1 or 1-2 was carried out using
trans-2-decenoic acid and
N-(3-(dimethylamino)propyl)-IN',N’-dimethylpropane-1,3-diamine as starting
materials to give the aimed compound.

[0223]

Oily product, CaoH4iN3soO MW 339, HR-ESIMS (positive ion mode):
m/z 340.3301 [M+H]* (caled for CaoHazNso, 340.3322), 1H-NMR (500 MHz,
CDCls) 6:0.88 (3H, t, J = 6.9 Hz), 1.22-1.30 (8H, m), 1.45 (2H, q, J = 6.9 Ha),
1.74 (4H, quint, J = 7.5 Hz), 2.19 (2H, dt like q, J = 6.9, 6.9 Hz), 2.22 (6H, s),
2.25 (6H, s), 2.27 (2H, t, J = 6.9 Hz), 2.33 (2H, t, J = 6.9 Hz), 8.39 CH, t, J =
7.5 Hz), 3.40 (2H, t, J = 7.5 Ha), 6.27 (1H, d, J = 14.9 Hz), 6.91 (1H, dt, = 6.9,
14.9 Hz).

[0224]

Example 48
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1071 2.20 10 674 1.38 [0250] Table 5 shows that, as conpared
with the control, the conpound 1 has a high activation
(phosphoryl ati on) of MAP kinase. Particularly in the adm nistering
exanple of 300 p,g/m, the activity of around four-fold of the
control is shown and it was suggested that the conpound 1 has the
neurotrophic factor-like activity. [0251] Test Exanple 2 (Eval uation
of activation (phosphorvlation) of MAP ki nase) MAP ki nase and

phosphoryl at ed )Ry L conmpound 6

((E) - 2- (di et hyl am ng) et h)?] E%e%n -e?nloattﬂ?]]fl ud}dtqﬁae] conmpound 13
((B)-2-(2-(di etk aamr&oomhﬁm)aehhyﬁjxaiﬂp}e& g¢real-2)why cddieedsaneusing hod
as in Test Examle 1, Each of the conpounds 6 and 13
was di ssolXaas 3 Aeeenem, wéc;i% lapgntanetbaolt #fe skeoagnmatenials tof sivgghe
Fig/im. Wth ‘??g&lg cg the control, 0.1% DVSO was added. Wth regard
to the cofiten PORSt the resulti ng band of the gel subjected to

el ectrophoresi sjgabkp i ntensity was cal cul ated by the sanme nethod as
in Test Exanple 1 using Image J (K. K Bioarts) and the ratio of the
phosphoryl at ed MAp kiodaist CosHuOSc MR QSGMHEAHH\MBectnlzy 26Be [Me8HI*, i ng

phosphor y BSOSt ST 1 E” Bes terhds d TES Hebat-h6 (8 Bt =Sl e
6) . [0253y.) TRbh & &b (1 BYARYK MFIEIECR) M Pbo @‘1@,%9,'2.18 (2H, ), 2.93 (2H, t,
J = 6.9 Hz), 6.10 (1H, d, J = 15.5 H2), 6.89 (1H, dt, J = 15.5, 6.9 Hz).

[0226]

Example 49

(E)-S-isopentyl dec-2-enethioate [Compound 49]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and iscamylmercaptan as starting materials to give the
aimed compound.

[0227]

Oily product, C15H2s0S MW 256, DART-MS: m/z 256 [M]*, tH-NMR
(600 MHz, CDCls) 0:0.88 (3H, t, J = 5.7 Hz), 0.92 (611, d, J = 6.3 Hz), 1.28
(8H, m), 1.47 (4H, m), 1.66 (1H, m), 2.18 (2H, m), 2.93 (2H, t, J = 7.4 Hz2), 6.10
(1H, d, J = 16.3 Hz), 6.88 (1H, dt, J = 16.8, 6.9 Ha).

[0228]

Example 50

(£)-S-hexyl dec-2-enethioate [Compound 501

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and n-hexylmercaptan as starting materials to give the
aimed compound.

[0229]

Oily product, CisH30S MW 270, DART-MS: m/z 272 [M+2H]*,
'H-NMR (500 MHz, CDCly) 6:0.88 (6H, t, J = 6.9 Hz), 1.27-1.31 (12H, m),
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1.00 Conpound 6 1.72 Conpound 13 1.46 [0254] Tabl e 6 shows
t hat the compounds 6 and 13 have higher activation (phosphoryl ation)
of MAP ki nase than the control suggesting that they have a

neurotrophic factor-like activity. [0255] Test Exanple 3
(Eval uation of suppressive effect for depressive synptomas a result
of stress | oadi ng) Mal e ddY strain mce of seven weeks age

were | oaded, as the stress, with forced swinmmng of 6 mnutes every

day for 2 vs%e@fﬂam f&&(ﬂtahiaa&g@wﬁggg?]ﬂ@% V&, 814 9, 6 Oy, 2.93

depr essi on synpt'om’was conduct e as fromthe initiation
of | oadi nPH e Jst 7esHz), @) Q3 phund 13.5 Hel, 65851 &Y dtnd &. 196, BVBE2as

i ntraperi toneald% agm ni st er ed every day in a dose of 100 ug/ kg body
wei ght and t he ility time of the mce upon the forced swi nm ng

was neasured ( 1 a control, a phosphate-buffered

physi ol ogi cal MS) was intraperitoneally adm nistered to the
m ce during twom)eBkspindes- @eeﬂefemaatd [Co‘a‘nﬁdlﬁﬂ.‘g‘ﬁs nmeasured (n = 4).
[02571 The cases to which no stress was | oaded were al so

admi ni st er ed wi The eamle apferatien @srlp(iﬂxladnpleahdl drhk 2phes piaiesl dulf ignegd
saline (PBS) as _sane as .in the cases to which the stress was | oaded.

The i mmbﬁall’isyz'fl?"r?é“’%?na?lﬁea’% |1r]'t‘%§ﬂ’cl?it VA% FEHTIRSteTadls tR-gve thfed
was neasufged. f ngl&ldesult is shown in Fl g. 1. Incidentally the test
of signifi cance S conducted by neans of a two-way ANOVA, Bonferroni
test. [02581 [0231] As will be apparent fromFig. 1, the conpound 1

significantly shortened the imubbility tinme and sup pressedwiM
depression as cOHpaproduat.t f1theOfoMWol28dpdPABAIME: I0kd&ds r2Hh

tress. L0350 Bt MBSt (FYBle4REY, S 689 194531 A 3t e
1.38 (2H, m), 1.45 (2H, m), 1.60 (2H, m), 2,17 (2H, dt, J = 7.5, 6.9 Hz), 2.93
(2H, t, d = 7.2 Hz), 6.10 (1H, d, J = 15.5 Hz), 6.89 (1H, dt, J = 15.5, 6.9 Hz).

[0232]

Example 52

(E)-S-decyl dec-2-enethioate [Compound 52]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1-decanethiol as starting materials to give the
aimed compound.

[0233]

C20H3s0S MW 326, DART-MS: m/z 328 [M+2H]*, *H-NMR (500 MHz,
CDCls) 6:0.88 (6H, t, J = 7.2 Hz), 1.26 (20H, br s), 1.36 (2H, m), 1.46 (2H,
m), 1.59 (H, tt, J = 7.5 Hz), 2.18 (2H, dt, d = 7.5, 6.9 Hz), 2.93 (2H, {, J = 7.5
Hz), 6.10 (1H, d, J = 15.5 Hz), 6.89 (1H, dt, J = 15.5, 6.9 Haz).

[0234]

Example 53

(E)-S-cyclopentyl dec-2-enethioate [Compound 53]

The same operation as in Example 1-1 or 1-2 was carried out using

trans-2-decenoic acid and cyclopentanethiol as starting materials to give the
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injury) Spinal cord injury nodel rats were prepared and the
repairing action of the conmpound 1 for the spinal cord injury was
i nvestigated. The conpound 1 was di ssolved in a phosphate buffered
saline (PBS) and intraperitoneally adm nistered to each spinal cord
injury nodel rat once daily in a dose of 100 ug/ kg body weight. As a
control, PBS was simlarly adm nistered. (1) Preparation of spinal
cord |njur P& g%ﬁ Femal e Wstar rats of seven weeks age
were anesfhet] zediw pent obarbital (40 ng/kg), the spinal colum
was exposed, vefppgBial arch of the ninth thoracic vertebra was

excised and the tenth thoracic cord (T10) was conpletely cut using a
shar p kni f eQilpfrreducth s sHedOSDMEW 854nDARTMEK imyzvRirée MRl 6 L H- NMR

ool s o 50q Bk LDTIS #3%. $§’3%ia{ ord L herhgh Y 5 R, b
groups adqi gy Gere f %3 fezﬂh oyt oy angh gﬁﬁ@ ad Be= RTY 9B NS, 1sn

nmot or function d&f t’hée splna cor injury nodeél “rats duri'ng six weeks
was eval uéﬂHdd@\d’e&W ﬂa&Q&EQQBm&GH (ttaJ BBB4§€£] 6.00BasE &, DM 1615 Hbz),,

J. Neurotrau 1995 ). (O for inmmedi ately after the injury
while 21 5&6%51ﬂ|tn17m% Pesult is shown in Fig. 2.

I nci dental ly, l:fﬁ égst of SI gni ficance was conducted by a two-way
ANOV, Bonferron ? [ 0260] After six weeks, the group

adm ni st ered Wk péggnpound 1 recovered to such an extent that,
upon resting, thé body wei ght was supported by |inb sol es whereby the
coor di nat ed vval(E)Tﬂgphéneﬂ]ghdefaacbﬂeﬁimﬂee@bmmmdcﬁﬁl bl e (rrean val ue
of BBB scores E=11.60 2.2 % %‘)F jrrther in the.gro

adnmi ni stered wiTh SABCRRSBLIME 2 ing Fgitableeld Sk 2ren caGiRd put SSiRgi ch
stood up w t %*395% : d a
significant tng %]?égcr%gﬁ%:e flodr%&lt %%gl&?gh%gl%oaﬁtér%ﬁg t glais &h&%

i npr ovenetle hdinddeompéwid.f unction was significant. [0261] Test
Exanpl e 5 (Eval uation using P012 cells; | munostaining nethod)

P012 cell's werd028¥hul ated using the conpound of the present

| munost ai ni ng ‘Gh ASTRG hsel M A4 DABTMRY 58 (0 PR R
fol l'ows. (450692, CDCls) Aac@ssr(m aSp=\sas Hp), a0x(sen 1A) 246ueil o)l atie
foll owed by coating wth poly-L- fy5| ne. P012 cells were seeded in a

cel | dens{2H, m}, 589 (2, td + §/TElz),. 3. 1T RH andunT. 7dfz) B Onf@ 8, dmIwad5.200
) Ont fi a ed] the cells, the medi um was
exchanged%t%b elbﬁﬁkpg ‘*‘i ?‘n&h& %9/% hg?a bovi ne serum (PBS) and 0. 06%
L- gl utam ne. [gﬁ The conpound whi ch was previously diluted
w th DVSO was |sso ved in 100 p.1 of nmedium After 12 to 16 hours

fromthe nmedi uexabrre, 100 pI out of 400 pi of the nedi um was
r enoved fromeach well and, in place of that, 100 pi of a nmedi um

contai ni ng the ‘rﬁJ%L(ﬂHﬂ%télglﬁGHEﬂethP@QeQ@ enethioatedComposmddHut es
fromthe additi fixation.was conducte % par af or ymal dehyde
(PRR) for 10 miHF et HRe R qeaa BLTERoL T @ru YRE RRGHA BuE ke
Tri s- buf f grgd- zﬁ@édeﬂem( TESH apflda FBEnt 1am1h8)@t19ar?e°{quml LN LaMGsg
added thereto followed by incubating at 37C for 30 m nutes. This was
washed wi tdzteridBSoqive theoaioeetl varhhowndlBS cont ai ni ng 3% skimm | k for
30 mnutes (at roomtenperature).
08381
Light brown oily product, CisHzNOS MW 257, positive ilon
HR-FABMS m/z: 258.1895 [M+H]* (Caled for C14H2sNOS: 258.1892), positive
ion FABMS m/z: 258 [M+H]*, TH-NMR (400 MHz, CDCls) 6:0.88 (3H, t, J=

6.4 Hz), 1.29 (8H, br s), 1.45 (2H, m), 2.19 (2H, m), 2.34 (6H, s), 2.59 (2H, t,
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[0265] This was washed with a TBS for one tine and a primary
anti body (anti-phospho-p 42/44 MAPK anti body; cell signalings; #9102
being diluted with TBS to an extent of 1,000-fold) was added thereto
foll owed by subjecting to the reaction at 4C for one night. The
primary anti body was renoved and washed with a TBS for three tinmes.
After that, the secondary anti body (Al exa 488 goat anti-rabbit

2783 confa 1o MR REE s S suBR Ak £ o B RS QBB -l

conduct ed 1gtg PRI enperature for 3 hours. The secondary antibody was
removed and, after washing with a TBS, fixation was conducted with 4%
PFA for 1 hour.[0Ragk61 This was washed with a TBS, Hoechst
(diluted with a_TBS to_an extent of 2000-fold) was added thereto and
nucl ear st ai ni nEZaReles¥duct ed. This was washed and nounted. [02671

Taking the POl GHIAANG AL ELHLAR AAUEBIOLAGADoRSRLLLYBeEe! | o were

conducted as fo m cr 0scope (nanufactured b

Keyence) was USTHe s@nRQsjengtibh e ihTxahpiRKl -1 urepR)wid sartbsieody dsiflg,
the place was appropriately decided in a Hoechst-stained i nage and

the pi ct utznsidecanaicencid Fouk 21idiethylemipeetietijiches stamsing waterials

t aken. [0%6% . __Phot oshoB (Adobe) was used and the cells having
above a ckf BWiedhe ARASERPRERE: | udged to be positive. All cells were
| abel ed using Heeghpt 33342 manufactured by Invitrogen and the rate
of pMAPK-positive cells in Hoechst-positive cells was cal cul at ed.
(cf. Table 7) [N69] biFebl eily] préthict, of:plyRRRSPAIM | 285,c gldsiiYe))ion

PO/ 02 D TS Sk 585 2558 B Hi ORd ir Crotf SO 286.2208), positive
ion FABMS m/z: 286 [M+H]*, tH-NMR (400 MHz, CDCls) 0:0.88 (3H, t, J=
5.6 Hz), 1.15 (6H, t, J= 7.3 Hz), 1.28 (8H, br s}, 1.45 (2H, m), 2.18 (2H, m),
2.80 (4H, q, J= 7.3 Hz), 2.82 (2H, m), 8.11 (2H, t, J= 8.2 Hz) 5.83 (1H, dt, J=
15.6 Hz), 6.89 (1H, dt, J= 7.8 Hz).

[0242]

Test Example 1 (Evaluation of activation (phosphorylation) of MAP
kinase)

With regard to the compound 1 ((E)-2-(dimethylamino)- ethyl
dec-2-enoate), activation of MAP kinase was measured as follows by a
Western immunoblotting.

[0243]

Nerve cells were dispersed from cerebral cortex of a fetal rat of 17
days age and said nerve cells were cultured for one day in a
Dulbecco-medified Eagle medium (DMEM) containing 5% fetal bovine serum.
The culture medium was exchanged with a serum-free medium (B27
supplement-added Neurcbasal; Invitrogen) and the nerve cells were cultured
at the density of 20,000 to 40,000 cells per cm2in a culture dish coated with

polyornithine.
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[0244]

After three days, the compound 1 was added and the culture was
continued for 30 minutes. After that, the cells were recovered on ice using a
solution containing a phosphatase inhibitor where Tyis-HCl buffer was a
base. Protein concentration of the resulting cell extract was quantified
using a BCA Protein Assay Kit (Takara Bio KK) and a certine amount of
protein (3 pg for the measurement of MAP kinase and 5 pg for the
measurement of phosphorylated MAP kinase) was subjected to
polyacrylamide gel electrophoresis. The protein was transcribed from the
gel after the electrophoresis to a PVDF membrane and a Western
immunoblotting was carried out using each of an anti-MAP kinase antibody
(Cell Signaling Technology) and an anti-phospﬁorylated MAP kinase
antibody (Cell Signaling Technology) of the primary antibody.

[0245]

After that, the reaction with an alkaline phosphatase-labeled
anti-rabbit IgG antibody (Promega) of the secondary antibody V\.ras carried
out so that the enzymatic activity was colorized whereupon the MAP kinase
and the phosphorylated MAP kinase were measured.

[0246]

Incidentally, the compound 1 was adjusted to the concentrations of 10
pg/ml, 80 pg/ml, 100 pg/ml and 300 pg/ml by dissolving in 0.1% DMSO.
With regard to the control, 0.1% DMSO was added.

[0247]

Intensity of the concentration of the above-obtained band of the gel
subjected to electrophoresis was calculated and quantified using Image J (K.
K. Bioarts). The numerical value for the MAP kinase using the compound 1
was divided by the numerical value for the MAP kinase of the control and,
further, the numerical value for the phosphorylated MAP kinase using the
compound 1 was divided by the numerical value for the phosphorylated MAP
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kinase of the control whereupon the ratioc of the MAP kinase using the
compound 1 to the control and the ratio of the phosphorylated kinase using
the compound 1 to the control were determined.

[0248]

After that, the resulting ratio of the phosphorylated MAP kinase to
the control was divided by the resulting ratio of the MAP kinase to the
control to determine the ratio of the phosphorylated MAP kinase to the MAP
kinase (cf Table 5). In Table 5, “MAPK” means a MAP kinase and
“pMAPK” means a phosphorylated MAP kinase. “107, “307, “100” and “300”
in Table 5 show the examples where 10 pg/ml, 30 pg/ml, 100 pg/ml and 300
ug/ml of the compound 1 were added.

[0249]
[Table 5]
pPMAPK/MAPK pMAPK/MAPK/Control
Control 487
300 2234 | 4.59
100 1043 2.14
30 1071 2.20
10 674 1.38
[0250]

Table 5 shows that, as compared with the control, the compound 1
has a high activation (phosphorylation) of MAP kinase. Particularly in the
administering example of 300 pg/ml, the activity of around four-fold of the
control is shown and it was suggested that the compound 1 has the

rieurotrophic factor-like activity.

[0251]
Test Example 2 (Evaluation_of activation (phosphorylation) of MAP

kinase)
MAP kinase and phosphorylated MAP kinase were measured for the
compound 8 ((B)-2-(diethylamino)ethyl dec-2-enocate) and the compound 13
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((B)-2-(2-(diethylamino)ethoxy)ethyl dec-2-enoate) by the same method as in
Test Example 1.

[0252]

Each of the compounds 6 and 18 was dissolved in 0.1% DMSO to
adjust to the concentration of 250 ug/ml. With regard to the control, 0.1%
DMSO was added. With regard to the concentration of the resulting band of
the gel subjected to electrophoresis, its intensity was calculated by the same
method as in Test Example 1 using lmage J (K. K. Bioarts) and the ratio of
the phosphorylated MAP kinase to the control was divided by the resulting
ratio of the MAP kinase to the control whereupon the ratio of the
phosphorylated MAP kinase to the MAP kinase was determined (cf. Table 6).

[0253]
[Table 6]
pMAPK/MAPK/Control
Control 1.00
Compound 6 1.72
Compound 13 1.46
[0254]

Table 6 shows that the compounds 6 and 13 have higher activation
(phosphorylation) of MAP kinase than the control suggesting that they have
a neurotrophic factor-like activity.

[0255]

Test Example 8 (Evaluation of suppressive effect for depressive

symptom as a result of stress loading)

Male ddY strain mice of seven weeks age were loaded, as the stress,

with forced swimming of 6 minutes every day for 2 weeks and the evaluation
of suppressive effect for depression symptom was conducted.
[0256]

Thus, as from the initiation of loading the stress, the compound 1
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dissolved in 0.1% DMSO was intraperitoneally administered every day in a
dose of 100 ug/kg body weight and the immobility time of the mice upon the
forced swimming was measured (n =5). As a control, a phosphate-buffered
physiological saline (PBS) was intraperitoneally administered to the mice
during two weeks and the immobility time was measured (n = 4).

[0257]

The cases to which no stress was loaded were also administered with
each of the compound 1 and the phosphate buffered saline (PBS) as same as
in the cases to which the stress was loaded. The immobility time on the
thirteenth day from the stress was loaded was measured and the result is
shown in Fig. 1. Incidentally the test of significance was conducted by
means of a two-way ANOVA, Bonferroni test.

[0258]

As will be apparent from Fig. 1, the compound 1 significantly
shortened the immobility time and suppressed the depression as compared
with the control upon being loaded with the stress.

[6259]

Test Example 4 (Evaluation of repairing action for the spinal cord
injury)

Spinal cord injury model rats were prepared and the repairing action

of the compound 1 for the spinal cord injury was investigated. The
compound 1 was dissolved in a phosphate buffered saline (PBS) and
intraperitoneally administered to each spinal cord injury model rat once
daily in a dose of 100 pg/kg body weight. As a control, PBS was similarly
administered.

(1) Preparation of spinal cord injury model rats

Female Wistar rats of seven weeks age were anesthetized with
pentobarbital (40 mg/kg), the spinal column was exposed, vertebral arch of

the ninth thoracic vertebra was excised and the tenth thoracic cord (T10)
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was completely cut using a sharp knife. After the back muscle and the skin
were satured, paralysis of hind limbs was confirmed to prepare spinal cord
injury model rats.

(2) Improvement in motor function

For each of the groups administered with the compound 1 and PBS,
the improvement in motor function of the spinal cord injury model rats
during six weeks was evaluated every day according to a BBB scale (Basso
DM, et al., J. Neurotrauma, 12:1-21 (1995)) (0 for immediately after the
injury while 21 for non-injury). The result is shown in Fig. 2. Incidentally,
the test of significance was conducted by a two-way ANOV, Bonferroni test.

[0260]

After six weeks, the group administered with the compound 1
recovered to such an extent that, upon resting, the body weight was
supported by limb soles whereby the coordinated walking of right and left
legs was possible (mean value of BBB scores = SE = 11.60 = 2.2 (n = 6)).
Further, in the group administered with the compound 1, there were
observed some rats which stood up with hind limbs. As shown in Fig. 2, the
compound 1 showed a significant difference from the PBS of the control and

the improvement in the motor function was significant.

[0261]
Test Example 5 (Evaluation using PC12 cells; Immunostaining
method)

PC12 cells were stimulated using the compound of the present
invention and the phosphorylation of MAPK was evaluated by means of
immunostaining of the cells. The specific operation procedure is as follows.

[0262]

A cover glass was placed on a 24-well plate followed by coating with
poly-L-lysine. PCI12 cells were seeded in a cell density of 50,000 cells/well.
(The amount of the medium was 400 pl.) On the first day after seeding the
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[0271], Test Exanple 6 (Evaluation of activation (ohosphorylation) of

MAP ki nase) Wth regard to the conpound of the present invention,
its activation for MAP ki nase was neasured by the sanme manner as in
Test Exanple 1. [0272] Each conpound was dissolved in 0.1%

DMSO to adjust to the concentrations of 30 pg/m, 60 p.g/m, 125
rig/m and 250 ug/m . As to the control, 0.1% DVSO was added. [02731
Intensity of the concentration of the above-obtained band of the gel

subj ected to el.ectrophoresis s _cal cul nd .quantifje I ng.
mge o ( Rl U BuRl SarcenBaged 36 DS Pk, Mool 58 %ne ng
the test coMRAYPBYESdd. NeHedRYatlie numerical value for the MAP

ki nase of the control and, fufther, the nunerical value for the
phosphoryl at ed [@8B3ki nase using the test conpound was divided by the

nunerical value for the phosphoryl ated MAP ki nase of the control
wher eupon the rhae ocgrpeyd phicki Wase pravipysly ndiluted wishpHMEO: Fashe

control and. the,ratiq-of e phospharyl a kinase | et
conpound {ﬂbssp Eré: dc’&’htlﬁg I ”JW%{I é“@‘t“@r n%r%ed. ) i?&? 7%&10“‘%‘] %&%f %hgr mteﬁg m
t he resul tkékhngal 1009M1 diorrivospner tHeanediuth RAELrdRotdiefreANE A woRS
divided by the resulting ratio of the MAP kinase to the control to
det er mi neanlein gilace of that HHbgb b ray edédmMedhthiniag ethieoconpouviPwas

ki nase (cf. %('ll'abl e 8). [0275] [Table 8] Ratio of pMAPK to MAPK
Opg/ L. 30p88%%: 60pg/ nL 125pg/ nL 250pg/ L

[0264]

After 30 minutes from the addition, fixation was conducted using 4%
paraformaldehyde (PFA) for 10 minutes. The fixed cells were washed with
a Tris-buffered saline (TBS) and a TBS containing 0.3% Triton X was added
thereto followed by incubating at 37°C for 30 minutes. This was washed
with a TBS and blocked with a TBS containing 3% skim milk for 30 minutes
(at room temperature).

[0265] |

This was washed with a TBS for one time and a primary antibody
(anti-phospho-p42/44 MAPK antibody; cell signalings; #9102 being diluted
with TBS to an extent of 1,000-fold) was added thereto followed by subjecting
to the reaction at 4°C for one night. The primary antibody was removed
and washed with a TBS for three times. After that, the secondary antibody

" (Alexa 488 goat anti-rabbit antibody; Invitrogen: being diluted to an extent
of 1,000-fold using a TBS containing 1% Block Ace) was added thereto and
the reaction was conducted at room temperature for 3 hours. The secondary
antibddy was removed and, after washing with a TBS, fixation was
conducted with 4% PFA for 1 hour.

[0266]
This was washed with a TBS, Hoechst (diluted with a TBS to an

extent of 2000-fold) was added thereto and nuclear staining was conducted.
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This was washed and mounted.

[0267]

Taking the photographic pictures and counting the positive cells were
conducted as follows. An all-in-one microscope (manufactured by Keyence)
was used, exposing time for pMAPK (green) was made 1/2.8s, the place was
appropriately decided in a Hoechst-stained image and the pictures were
taken. Four pictures per one glass sheet were taken.

[0268]

Photoshop (Adobe) was used and the cells having above a certain
luminance were judged to be positive, All cells were labeled using Hoechst
33342 manufactured by Invitrogen and the rate of pMAPK-positive cells in

Hoechst-positive cells was calculated. {cf. Table 7)

[0269]
[Table 7]
Rate of pMAPK-positive cells (%)
Opg/mL | 62.5ug/mL | 125pg/ml | 250ug/ml | 500pg/ml
Compound 1 2 4 12 36 32
Compound 2 0 0 19 71 53
Compound 3 0 0 12 14 14
Compound 4 8 12 27 64 81
Compound 5 4 1 23 0 24
Compound 6 2 31 51 — —
Compound 12 1 11 17 9 29
Compound 13 1 35 35 52 —
Compound 31 13 79 95 28 06
Compound 36 1 12 70 89 43
Compound 37 1 6 43 48 0
Compound 42 5 6 7 27 -
Compound 43 4 20 26 49 —
Compound 44 1 17 7 18 -
Compound 45 13 34 67 50 —
Compound 46 4 22 13 32 -
Compound 47 14 17 33 23 -
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3.4 3.4 4.9 Conpound 55 1.0 4.6 8.6 16.0 - Conpound 56 1.0 - 5.0 7.4
5.7 [0276] It was suggested from Table 8 that the conpound of
the present invention shows higher activation of MAP ki nase
(phosphoryl ation) as conpared with the control and that an excell ent
neurotrophic factor-like activity is available. [0277]

I ncidentally, in Test Exanples 1, 2 and 6, nerve cells cultured from
the cerebral cortex were used and, in Test Exanple 5, PCl2 cells

whi ch ar e the st s shecbcel lls depgved |fromgchropaffigy cel|s ofg

)

| s . lol b ) 1 L |
adr enal—medutta—were—tused—whrereby—rt—s—abteto be—conctuded—that

Test Exanple 6 0€70he result of the evaluation under the condition
which i's near erIi;t ﬂgé biegnvéo\ﬁ%im[egzizrgln Table 7 that, in the evaluation using
PC12 cells, the compound of the present invention has a promoting action for
MAPK phosphorylation (a neurctrophic factor-like activity). |
[0271]
Test Example 6 (Fvaluation of activation (phosphorylation) of MAP
kinase)

With regard to the compound of the present invention, its activation
for MAP kinase was measured by the same manner as in Test Example 1.

[0272]

Each compound was dissolved in 0.1% DMSO to adjust to the
concentrations of 30 pg/ml, 60 ug/ml, 125 ug/ml and 250 pgfml. As to the
control, 0.1% DMSO was added.

[0273]

Intensity of the concentration of the above-obtained band of the gel
subjected to electrophoresis was calculated and quantified using Image J (K.
K. Bioarts). The numerical value for the MAP kinase using the test
compound was divided by the numerical value for the MAP kinase of the
control and, further, the numerical value for the phosphorylated MAP kinase
using the test compound was divided by the numerical value for the
phosphorylated MAP kinase of the control whereupon the ratio of the MAP
kinase using the test compound to the confrol and the ratio of the
phosphorylated kinase using the test compound to the control were
determined.

[0274]

After that, the resulting ratio of the phosphorylated kinase to the
control was divided by the resulting ratio of the MAP kinase to the control to
determine the ratio of the phosphorylated MAP kinase to the MAP kinase (cf.
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Test Exanple 7 (Evaluation of suppressive effect for depressive
synptomas a result of loading the mld stress) Femal e ddY
strain mce of seven weeks age (n = 8 to 12) were (A) subjected to
forced swnmng for 15 mnutes and then to normal breeding for two
days, (B) subjected to breeding in an inclined cage for two days and
then to normal breeding for one day, (C) subjected to breeding for
one day mﬁg&gﬁ@pe floor mat was nade wet and then to nornmal breeding
for one d (D) subjected to breeding for one day using a cage
whi ch was rot at the rate of 180 rotations/mnute and then to
normal breeding for one day. Further, (B) to (D) were repeated for
two tines and siTabks8lvas | oaded for three weeks in total to prepare
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[ 0284]° It has been suggested in recent years that, when
secretion of adrenocortical hornone continues caused by chronic
stress or depression, hippocanpal cells participating in nmenory in
the brain were killed and denentia is induced froma nmenory disorder
It has been shown in the above-nentioned activation test for MAP

ki nase that the conpound of the present invention has a neurotrophic
factor-like action and_ is useful for a neurodegenerative_disease

such as denbiscied torbrapdingifar pne day Jsinga cage whichhwas Belated pg ghe rate

onpouna. 6F PRGOS EeEEtT R B GR r e R P RORRGOh BR 4% of orther
| earni ng gpps @I féﬂei‘fé'd' %'t\% +ith&28pd stress was 10:RRHU fgi‘@mé'e%vééks

(Eval uation of suppressive effect for depressive synptom by
adni ni st r & i teealoto queparoshesmioehild stress-iEohiced odepressien smegelndsde.i n

I hypod | | d I f k =
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s> 1o i SRS RANDL Lo NS ARRSSNL:cl YLD oHsaaaed o
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group adnier sikeninhtes hhdtthe lengihoofnichmbbiling tmi@s;émh inse it exn forathe

60. 37 seconds in the group admnistered with the corrpoung 6 aof the
present | AORTRSPISA TIARLOIY/RRP meppupzl. sé@@é@gtql}y tthe 1§plo@p significance

Kgi ko) - andaetriod bREREE R P Ayl SRR RRels iPRhBRob 180

55 of the presefgp7phvention (1,500 ig/kg) whereupon suppression of
depressive synptom was noted. [0287] Test Exanple 11 (Eval uation of
repairing acti ofis aaesglsiafdhe ebove i auwen(sn_o)n tersmféareammﬂblbhty time for

di bl t 1 -t |
S o e ke SRS 8P (i ik B ARTER Y oOfhiBlste o) s PR 275 96k
age (b0dy ekt 32 Gt OBy YEHE BIERY Nebi? Sl Nefiant OpRRIHER

(40 ng/ kg), thorac rae Wwere detached to expose the thoracic
cord and thepbefd Shadffthehmreait mentivh iata e @bs500qe/lof wasefd. €htch
thoracic cord using a sharp razor. After that, .the scle and the

ski n wer e 10efuseernds prhepabe i sigpificaaht syrpTersiy Rt & for depressive

hem -t rangg&h SR AYasShL '&‘h Cofei‘grtﬂeg,%%ge mmobuh&éetl rmfgyn %‘ta.% ing

pr esent |on mas ssolv I'n of in a vent con
DMBO, etc adﬁﬂﬂ:s@éx@lilvmmm Biaperied 6 of €lee Prdskit Irﬁ;renabntlﬁ addosd ¥ 3,500
[0289] (2) Evaluation of inprovenent in notor function Wth
regard tougfke gaeu&ﬂ 8l B8HMepednds thherkby cmmp@mcbroﬁ:‘ou blee Slepresaive
|nvent|onﬁ§ to 6% andthe control group (n =3 to 6), the

i nprovene mpﬁmﬁﬁ‘facﬁn 6flcti on of the disabl ement nodel rats with
hem -transecti 0%386] spinal cord was eval uated by a BBB scal e (Basso
DM et al. urotrauma 12:1-21(1995). Thus, eval uation of notor
function was co’mtmmdnirﬂé Bi IﬁEvh]ruﬁhs:lofofrMmoressmelcéffe@sﬁmctamm_élm
whet her the ]gl nt noves is applied onto the

f oot , wheEHEPLA|aS|ankesHs EPS’'t he novenent of the hind

Ilnbs was di vi ' oln h: t
| oS vl V1 5t LI B é?%%? %né AR B 1 Y s Rl
ANOVA,  BoR{&idv@ihrbRRt mbRSbtress-induced depressive model mice (n =8 to 12)

During that time, the compound of the present invention dissolved in PBS or
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[ 0290]. As a result of the above inprovenent test for notor
function, BBB scores of the conpound of the present invention were
8.3 after nine days in the group admnistered with the conpound 6 of
the present invention (100 ug/kg) (BBB score after 9 days in the
control group: 3.5), 12.3 after fifteen days in the group

adm nistered with the conpound 36 of the present invention
(5001.1,9/kg) (BBB score after 15 days in the control group: 9.8) and
5.3 and 1 e i At he
o oup admihis &7 a urt RopRENADRIIC Uk G SRty BB ke dellvE o
po/ kg) ( BEf: tiree escckbtad, Aftda)that e ldhppdysivanefidie fooahkiety gyapponer e
1.8 and 8.5, respectively) whereupon the significant inproving effect
for not or Wasnetalenteddey maeag of[peleyated plus mesge testanphus,1time when

Eval uat i f t i ph I di d i nduced b | i I
ke, B e 5ok BhS e bl bl 2881
peri pher alpReeN& ¢h 1ﬂ?£m%h?h>f le8m3n® i 8n8HleeF thdHieass fdivhdtA®pen
adm ni stration of paclitaxel (an anti-cancer agent) such as
hyper est hesinaandctlusidngral ety nnaagiseder &Vhen rtheengrdety Bympioh was
tactile stimuli mﬂich ysual |l y cause no pain). The cozfound of the
present i A7EREFHANGALANIAG FHPL LN CBHEBPR FrBUIRAISBIELEd Aothadtiamgsitds
test dr ugeh %ijﬂ?ag: thel® IEJ gi?ﬁfe?&fcte'ingﬂg% uencie%: for(c%éaigﬁqﬂﬁﬁﬁtdu?n

=i nduce STan

of paditaxe peripheral nérve di sarder ra

adm ni st r ghd oawrref béiRedendrtheScases whell theSRtfarbSidfand Xs Waek Sloaddl.
(one grouE conprising six rats) were used as experinental aninmals and
Il

pacl i t axelngidengllygthekest fort siapdicanenwak|cpreiddiont by er ek wagrANOMer

day for f t,i J otal to prepare paclitaxelinduced peripheral
nerve di s#&@sﬁ‘ﬁngﬁbPﬂ?&rTgnﬁ%ﬁé?ZS days or during 20 to 27 days
after initiatiogogf]paclitaxel adm nistration, the test drug was
intraperitoneally adm nistered in a single dose of 300 pt/kg and the
foll owi ng von FAethd sstiliweshe abductledateldGls inaze test, ti{23tayinmy Hmeyof
test The rats of the above (1) were placed in a transparent acrylic
cage wit FContrel-greundn an) QSR aIRY WMRSIRO: at dulld srcondy mbileHheStaTingt es

d the 509 i . ol ' ' i
ot i i TRk S AN ALY SRR L S BhbTE A0
and afterpjgseht dideddomouns af 4648 b 1,560 | @Mk fwdd S3FITLNTIY dbdoRids

[ 0294] The neasurenent was conducted using von Frey filanments
( manuf act whetehyy aNsgnHicgad ssuppeesisivgl effess. fori anxedosyianton vivah noked.

nmet hods o apl gn, et.al,. (Journal of Neur i ence t hod ol .. 53,
nornoas CkstER iy bvulkbiae M hpndh abh; ofike BRAR ARt gy ith
Phar macol 91%@%55%9@/ Yo, ZfenBBAH dscl & 1155 udA8Was L oa
eight filanents [stimnulus Ba s (g): 0.4, 0.6, 1.0, 2.5, .0, 6.0,
8.0 and 15.71§2 sdchads ediersimsa stippteasivasifesiofor tanidty lsgmpbdmoba@néied,
the filanment wa]g veLticaIIy attached to the sole for 2 to 3 seconds
with such a forl@é8%hat the fil ament was lightly bent and the case

where the hi nd Y RS ARE of BARHD L MBS Bl S0k RePRTblsl ot
FEMnMovI ng

reaction. The at € AMCe
the fil angiioni@smilll SPe dpfsPRsSblyEmidhen the positive reaction was
noted, stinmulus was conducted simlarly using a filanment of one rank
weaker while, vhansame opaxatiamasiasthectbode Tost Bnbumplavd svasaedducted to
simlarly usin filamgnt of one rapk stronger and t.he point

the. react PEPACRARERICTTOM HEGRIuCED GSBET e omge] Fih (BT 1 o 12b
negati ve %iﬁ‘gaﬂﬂa%flixﬁ&eshfe'cbglfpoﬁlﬁﬁ o@@%@b%%gﬁt itVen®lon! Nadolvetf Lﬂ‘PBB%rWaS

conducted for continuous fo I mes same up-down met hod. 50%

reaction ihacEB®lsdlveat denfabninbeDNED)att.ofths stalifubhdmin@tered asde ddily
using the reaction to the six stinmuli .in total and _then (nean val ue)
- (st andafasr Breeryeeks asdchitgr dhptvepluation| far dearning jansdh mamerizifgen

behaviors was conducted by means of a spontaneous alternation behavior
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[ 0296] . [ Tabl e 9] Test drug Recovery rate of 50%reaction threshold
value (% Test drug Recovery rate of 50%reaction threshold val ue
(/0) Conpound 1 48.3 Conpound 34 48.3 Conpound 2 58.1 Conpound 35
47.1 Conmpound 8 32.2 Conpound 36

test (Y-maze test). Thus, an animal was placed at the front end of any arm
in the Y'maze and allowed to freely walk in the maze for ten minutes, the
arms into which the animal entered were successively recorded and the
entry numbers of the animal into each arm within a measuring time (total
arm entries) and the combined entry numbers into continuously different
three arms (alternating behavior numbers) were checked. The alternating
behavior rate (%) was calculated by the following expression and the
spontaneous alternating behavior was evaluated as an index of short-term
memory. Incidentally, the test of significance was conducted by a one-way
ANOVA, Tukey’s Multiple Comparison Test.

Alternating behavior rate (%) = (Alternating behavior numbers) /
(Total arm entries - 2) x 100

[0283]

As a result of the above spontaneous alternating behavior test, the
alternating behavior rates of the group administered with the compound of
the present invention were 75.40 = 3.22% for the group administered with
the compound 6 of the present invention (300 pg/kg) (the alternating
behavior rate of the control group: 60.21 = 2.39%) and 71.52 = 2.50% for the
group administered with the compound 36 of the present invention (1,500
uglkg) (the alternating behavior rate of the control group: 61.76 = 2.01%)
whereupon a significant improving effect for a short-term memory function
was noted.

[0284]

It has been suggested in recent years that, when secretion of
adrenocortical hormone continues caused by chronic stress or depression,
hippocampal cells participating in memory in the brain were killed and
dementia is induced from a memory disorder. It has been shown in the
above-mentioned activation test for MAP kinase that the compound of the

present invention has a neurotrophic factor-like action and is useful for a
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72.1 Conmpound 9 51.4 Conpound 37 73.1 Conmpound 10 26.4 Conpound 38
52.1 Compound 11 37.6 Conpound 39 49.7 Conpound 15 37.7 Conpound 40
71.5 Conpound 16 59.7 Conpound 41 28.3

neurodegenerative disease such as dementia or Alzheimer’s disease. It has
now been also suggested according to the present test using animals that the
compound of the present invention has an improving action for learning and
memorizing abilities.

[0285]

Test Example 10 (Evaluation of suppressive effect for depressive

symptom by administration of corticosterone)

Corticosterone suspended in oil was hypodermically injected to male
mice of seven weeks age (n = 3 to 5) in a dose of 20 pg/kg/day every day for
three weeks. At the same time, the compound of the present invention
dissolved in PBS or in a PBS solvent containing DMSO, etc. was orally
administered every day for three weeks. After one, two and three week(s),
the suppressive effect for depressive symptom was evaluated by a tail
suspension test in the same manner as in the above Test Example 7.
Incidentally, the test for significance was conducted by a Student’s t-test.

f0286]

As a result of the above tail suspension test, the measurement after
two weeks showed that the immobility time of the control group was 141.15
seconds while the immobile time of the group administered with the
compound of the present invention was 60.837 seconds in the group
administered with the compound 6 of the present invention (800 ng/kg),
41.63 seconds in the group administered with the compound 36 of the
present invention (300 pg/kg) and 86,71 seconds in the group administered
with the compound 55 of the present invention (1,500 pg/kg) whereupon
suppression of depressive symptom was noted.

[0287]
Test Example 11 (Evaluation of repairing action for spinal cord

(1) Preparation of disablement model rats with hemi-transection of
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Compound 17 52.6 Conpound 42 48.7 Conpound 18 54.6 Conpound 43 40. 3
Compound 19 73.7 Conpound 44 62.6 Conpound 20 42.5 Conpound 45 37.0
Compound 21 63. 2 Conpound 46 19.9 Conpound 22

spinal cord and administration of test drugs

Female Wistar rats of seven weeks age (body weight: 120 to 140 g)
were anesthetized with pentobarbital (40 mgfkg), thoracic vertebrae were
detached to expose the thoracic cord and the lefi half thereof was cut at the
position of the tenth thoracic cord using a sharp razor. After that, the
muscle and the skin were satured to prepare disablement model rats with
hemi-transection of spinal cord.

[0288]

The compound of the present invention was dissolved in PBS or in a
PBS solvent containing DMSO, etc. and orally administered once daily for 21
to 31 days.

[0289]

(2) Evaluation of improvement in motor function

With regard to the group administered with the compound of the
present invention (m = 3 to 6) and the control group (n = 3 to 6), the
improvement in motor function of the disablement model rats with
hemi-transection of spinal cord was evaluated by a BBB scale (Basso DM, st
al., J. Neurotrauma 12:1-21(1995). Thus, evaluation of motor function was
conducted for hind limbs of rats in such respects that whether the joint
moves, whether body weight is applied onto the foot, whether walking is
done, etc. wherein the movement of the hind limbs was divided into 21 points
from no motility to normal state. Incidentally, the test for significance was
conducted by a two-way ANOVA, Bonferroni Post test.

[0290]

As a result of the above improvement test for motor function, BBB
scores of the compound of the present invention were 8.3 after nine days in
the group administered with the compound 6 of the present invention (100
ug'kg) (BBB score after 9 days in the control group: 3.5), 12.3 after fifteen
days in the group administered with the compound 36 of the present
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64. 6 Conpound 47 37.4 Conmpound 23 28.6 Conpound 48 50.7 Conpound 24
56. 1 Conmpound 49 69. 3 Conpound 25 33.7 Conpound 50 51.7 Conpound 26
55.7 Conpound 51 45.7

invention (500 ug/kg) (BBB score after 15 days in the control group: 9.8) and
5.3 and 12.3 after seven days and fourteen days, respectively, in the group
administered with the compound 55 of the present invention (500 pglkg)
(BBB scbres after 7 days and 14 days in the control group were 1.8 and 8.5,
respectively) whereupon the significant improving effect for motor function
was noted.

[0291]

Test Example 12 (Evaluation for rat peripheral nerve disorder
induced by paclitaxel

The effect of the compound of the present invention was tested for a
peripheral nerve disorder which is a side effect induced by the
administration of paclitaxel (an anti-cancer agent) such as hyperesthesia
including allodynia (severe pain induced by such tactile stimuli which
usually cause no pain). The compound of the present invention was
intraperitoneally administered to rats as a test drug to conduct a von Frey
test.

[0292]

(1) Preparation of paclitaxel-induced peripheral nerve disorder rats
and administration of test drugs

Male SD rats of six weeks age (one group comprising six rats) were
used as experimental animals and paclitaxel (2 mg/kg) was intraperitoneally
administered every other day for four times in total to prepare
paclitaxel-induced peripheral nerve disorder rats. During 18 and 25 days or
during 20 to 27 days after initiation of paclitaxel administration, the test
drug was intraperitoneally administered in a single dose of 300 wkg and the
following von Frey test was conducted.

[0293]

(2) von Frey test

The rats of the above (1) were placed in a transparent acrylic cage
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Conpound 27 46.4 Conmpound 52 18.7 Conpound 28 19.4 Conpound 53 34.9
Conpound 29 46.3 Conpound 54 51.9 Conpound 31 43.1 Conpound 55 45.4
Compound 32 70.6 Conpound 56 60.5 Conpound 33

with a wire-meshed floor and habituated for about three minutes and the
50% reaction threshold values to the mechanical stimulus of right hind limb
were measured before administration of the test diug and after 1, 5 and 24
hours from initiation of the administration.

[0294]

The measurement was conducted using von Frey filaments
(manufactured by North Coast Medical Inc.) in accordance with the methods
of Chaplan, et al. (Journal of Neuroscience Methods, vol. 53, no. 1, pages 55
to 63, 1994) and Dixon, et al. (Annual Review of Pharmacclogy and
Toxicology, vol. 20, pages 441 to 462, 1980). In eight filaments [stimulus
loads (g): 0.4, 0.6, 1.0, 2.0, 4.0, 6.0, 8.0 and 15.0], the test was started as from
the filament of 2.0 g, the filament was vertically attached to the sole for 2 to
3 seconds with such a force that the filament was lightly bent and the case
where the hind limb showed an escape reaction was called a positive reaction.
The case where the rat escaped at the instance of removing the filament was
also called positive. When the positive reaction was noted, stimulus was
conducted similarly using a filament of one rank weaker while, when no
reaction was noted, stimulus was conducted similarly using a filament of one
rank stronger and the point when the reaction changed from negative to
positive or from positive to negative was called the first two reactions. After
that, stimulus was conducted for continuous four times by the same up-down
method. A 50% reaction threshold value to the mechanical stimulus was
measured using the reaction to the six stimuli in total and then (mean value)
+ (standard error) for each group was calculated. Incidentally, when
stimulus reached by that of 15.0 g without positive reaction or, when positive
reaction continued to 0.4 g, then 15.0 g or 0.25 g was adopted as each
threshold value, respectively. With regard to the higher 50% reaction
threshold value between the 50% threshold values after 1 hour and 5 hours

from administration of a test drug, a recovery rate (%) of the 50% reaction
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45.3 |, [0297] Table 9 shows that the conpound of the present
i nvention exhibits an excellent inproving effect for hyperesthesia

i nduced by adm nistration of paclitaxel and thus has an alleviating
action for the side effect induced by adm ni stration of anti-cancer
agents. Further, the conpound of the present invention also shows an
excel l ent inproving action to hyperesthesia when oxaliplatin of

plati numdrugs is used in the same manner as in the use of paclitaxel

of taxane . i i i el . S 1 be
appar ont PSR vURE R Ll abRl EREL tloRiak SkBiesign inghlth 14 s
conpound @flopted R& akenhormye fhic@RoRNOYRE. AA L X&8 I tof MNR Kb&as est
phosphoryl ati ng action (neurotrophic factor-like activity) in the
eval uat i onesydisrig shhwnnarTable@l | s cultured fromthe cerebral cortex of
rats or P012 Ceﬂf#a Further, in the ani mal experinents,

adm ni stration ?]ne conpound of the present invention also showed
Lhe actlon whi CRoGNBEY eaReeof HEs0% NLaaILY BRXIRIORIART 1BBod Faltibn
whi ch i nproves the | €arni ng?mam)rlm ng ability 1n various tests using
stress- | oghedhsidcealustadftdr T wother.,5 howishfeombidrhirfistratibarofttest dtig) ng
spinal cord injury nodel_rats, significant inprovepent i ngﬂi or

function (% seRREPIaHresheld elne heloxe wdannistration of (esbry orgrd
fi i v th t t. jnyenti i
expect od HesnoldRiD Y0¥ relof HRSHAR ot DetBY EREMsLAKGR ks ©

di sease, Ragd] nson's disease, depression, etc. and as a repairing
agent for spinal cord injury and is useful as a pharmaceutical agent.
[(02991 PP6ler nrore, the conpound of the present invention is
recogni zed to qﬁ,vgeﬁ‘g excel lent treating effect for a peripheral
nerve di sorder {AP} test conducted using the peripheral nerve

di sorder being a side effhaolelPAiced Ity adm ni strati@n,0f~Pa¢s L axel
which is an anti-cancer ﬁg&g? 3Qr,, in gt her rds, |t he r‘i prgplesthesia

caused by| medtshifltig dti Jegehion, | de FAUE peri M&Pa%me

N

di sorder. | Accor di ngl y,| thheshobdpaimed%0f] t he present threshoid eadue $%)
ef fectivelas_ a eumaagen_r arTeviar] grﬂﬁ?‘fﬁﬁt
such as a di-sord®e of neliGARRAOUNG 3G | o syst &ffrd nduced by
ant i - cancgrCamgpotsd 2ndl udi ng 58t est hegiConsprinda35 hunbnes47iln
term nal s ikmM)s of h s and | hyper al Ia sugh
as pain .?%@H??é?m a—ert ty?% h—tS %@W Cai .~317—$G—a1—m—r. (e | |
A trans- 2 deewReped fcild_deri Wdtd ve reprleosennud. 3|t he f ol™Bei ng
formul a (| 'Qondfouddei@rmaceut iggad |y acqaminabhadsgdt theregh.,1 0 CH3|[In
the formnu N 15, 09, -NR - =S I'S_WW. en Y is -0, W
when v 1 CHRROUE U pon W76 g | Compound 35 .7
Compound 15 37.7 Compound 40 71.5
Compound 16 59.7 Compound 41 28.3
Compound 17 52.6 Compound 42 48.7
Compound 18 54.6 Compound 43 40.3
Compound 19 73.7 Compound 44 62.6
Compound 20 42.5 Compound 45 37.0
Compound 21 63.2 Compound 46 19.9
Compound 22 64.6 Compound 47 37.4
Compound 23 28.6 Compound 48 50.7
Compound 24 56.1 Compound 49 69.3
Compound 25 33.7 Compound 50 51.7
Compound 26 55.7 Compound 51 45.7
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(1) W! is dial kyl am noal kyl group, alkylthioal kyl group, alkoxyal kyl
group, dial koxyal kyl group or dial kyl am noal koxyal kyl group;

(2-1) W' is hydrogen atom al kyl group or dial kyl am noal kyl group
when R is dial kyl am noal kyl group; (2-2) W' is alkyl group
which is sane as or different fromR when R is alkyl group (in a
case where one of R and W' is nethyl or ethyl group, another is

al kyl group other than nethyl or ethyl group); or (2-3) W' is
al kyl gr oflp.({ EXCEDI .2- et nyt pr.opyr or and— - nyroaty__group),
cycl ohexyl ah:plﬂ?f" { 2?\Jr‘rnl idi% Lkyl g:ﬁ)ﬂWQ gg is hyri-tsn‘Jpn atgm
and (CompBind 88 gl kyl gridup, cycljddkydurgl 881p, phenyd4ad kyl grjoup
o ey oo Oro T JEsar ™ 2] compounlBa (AN, Zdagenor e

r.
accor di ng|t@pmpenind 31 [wherei M is ” 0-Campouatd 55 $_di al kyiSethi noal Kyl
group, al kybdpogidys |9roup, A goxyal Bydo@pams 56l al koxyaggy! groyp
or di al kylamnoatkoxygatkyt—group G 3] Tihe
trans-2-de qu “ﬁ% derivat4%® or al ceutic
salt thereof acfgepding to claim1l, wherein Y is -NW. [Caim 4]
The trans-2-decenoic acid derivative or a pharmaceutically acceptable
salt thereof actadedBrsihots thhttie Sympderdofithe fpresendiiavdntianextabitkwh
group and W2'_is hydrogen gto | kyl oyp .or, di al kyl am noal kyl
group. [ CPjeMen} improvingy otcis hargEestheTe I&éiuaerﬁivﬁ ¥imimgttapoy of
phar maceut,] 0, C [ : j
wherei n Rb‘l"@?agﬁ@’?&gggﬁgiagn%?w&%{ng %&}; %g’?a{é&%g%‘?%ﬁﬁ%@ @zﬁﬁge%g}ror
di f f er ent afifemisRatiohrofantisendsapengy)e iRy, EHRlcodouirt aftfha\reint
ethyl group, another is alkyl group other than nethyl or ethyl
group) . [ @Givenmos]alyhshpwaran exepdleatgmproving aréiony i hypengsthesia when
phar maceutj cal,l y»_accept.abl e .salt. theyeof, according to cl.ai,m 3
Wher ot n AT IRYR G FIRUALBRRe bt St FOBP GRApER 2i gt the use of
2- et hyl pfjgawaxglrd;qugﬁ@dgﬁéggt hyl butyl group), cycl ohexyl group or
pyrrolidineal kyl group. [Caim7] The trans-2-decenoic acid
derivative or a pharmaceutically acceptable salt thereof according to
claim1l, rein Vis.-S;.and WB' is al kyl group, cycloal kyl group,
phenyl al km;‘ PHE&J%?I&H?E}IW am noal kyl group. [C aim 8] A
phar maceut i cal mgggﬂt containing a trans-2-decenoic acid represented
by the following fornmula (1) or a pharmaceutically acceptable salt
thereof as an As will be apparent from the result of the above pharmacological

tests, the compound of the present invention showed an excellent MAP
kinase phosphorylating action (neurotrophic factor-like activity) in the
evaluation using the nerve cells cultured from the cerebral cortex of rats ox
PC12 cells. Further, in the animal experiments, administration of the
compound of the present invention also showed the action which suppresses
the depressive symptom and the result which improves the
learning/memorizing ability in various tests using stress-loaded mice, Still
further, in the motor function test using spinal cord injury model rats,
significant improvement in motor function was shown and a repairing action
for injury of spinal cord was confirmed. Accordingly, the compound of the
present invention is expected as a preventive or treating agent for dementia,

Alzheimer’s disease, Parkinson’s disease, depression, etc. and as a repairing
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active'ingredient. CH3 (1) O [In the formula, Yis -0-, -NR or -S-;
Wis WL when Y is -0-, W when Yis -NR or WB when Y is -S;

(1) W is dial kyl am noal kyl group, al kylthioal kyl group, al koxyal kyl
group, dial koxyal kyl group or dial kyl am noal koxyal kyl group;

(2-1) W2 is hydrogen atom al kyl group or dial kyl am noal kyl group
when R is dial kyl am noal kyl group; (2-2) W is alkyl group
which is sanme as or different fromR when R is al kyl group; or

(2-3) W2 hkgeut foylspgradeprd myjokwah# yé ussfolips a phermhietitied akght. gr oup,
phenyl group or.phenyl al kyl group when R is hydrogen atom and

(3) WB is al kyl[oénggﬂp, cycl oal kyl group, phenyl al kyl group or

6 ot 2 ol kbt SR or o P IR sl BAE

according to clarm ant

group, al kyyé AnO@lckibngtrRupingad s Yo K Weripherdl, ndtvaldisoriar ky khatayp
or di al kyl am noal koxyal kyl group. [d aim 10] The pharmaceuti cal

agent acceenfiuoged vsigigdihe 1S rivierabnerve disordbiRbeingC sidmeffblt induced Bive
Laim 10, wherein Ris

h i.cal . i \
i al ky! P REQPETAEG A AR TSeh B BH cAGR SEFIGAR. Gy e words,

di al kyl am jrﬁér ) i s a1l ggl%%“{ i n
accor di ngu'{i%aﬂ(l: al %1&%‘8, a\/\/{?é%@n%izdsw% ?}}?ﬁlgrg@fjﬂgﬁgén I sﬁgkﬁsﬁ?g%oup
whi ch i s periphal oneslief idéscater.f r dredddindlfy #hén doddpound of the present

invention is effective as a pharmaceutical agent for alleviating the side effect

such as a neurological disorder of peripheral nerve system induced by
anti-cancer agents including paresthesia such as numbness in terminals of
four limbs of humans and animals and hyperalgesia such as pain whereby it

has a quite high usefulness.
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The pharnmaceutical agent according to claim 10, wherein R is hydrogen
atomand W2 is al kyl group, cycloal kyl group, pyrrolidineal kyl group,
phenyl group or phenyl al kyl group. [d ai m 14] The

phar madepings]l agent according to claim8, wherein Yis -S- and WB is
al kyl group, cycloal kyl group, phenylalkyl group or dialkylan noalkyl
group. [gﬁll ai my 15] The pharnmaceutical agent according to any of
cl ai s wherein the aar maceutical agent_is an aglent hayi ng a
neur ot ro frans 2 decgpoig 261 qlgpvzft@%,rﬁp nted by the following fmmula
phar ma é tOit@awh@g@metém&wmqagpt&blaﬁyltcthem ims 8 to 14, wherein the

phar maceut i c@Hs a ven Q erapautic agent for a
nervous di sorder. CI ai nrl7] T phar ceut ygal ag(éﬁt accordi ng
to claim16, wherein the nervous disorder a neur odegenerative
di sease. [C aim 18] The pharnaceuti caD agent according to cI aim

17, wher ei n Insheéumvdegener ati ve disease is dementia, Al zheinmer's
di sease, Pariklms(bn -3lRli siedse, amyotrophic lateral sclerosis (ALS),

Hunt i ngt on' S¥tisSWas@heANDES 695 IWE’ \GH@ﬂ amwwﬁ’r opaJV3wﬁ&$@) 1015

di abetic net(flppwtlhyis hfd &fglﬂ-gl]oa kyl EH&*‘IC eni oxyalkyl
gccord'egq%odﬁ @ﬁa ) RhShh hﬁr AN Elo Eo e

i seas utica dortﬂir& to cl

19, “whey E‘:T thy %8855&%% &bgﬁf&%‘%ﬂl %T‘ahﬁlm yLgrovp when
pharrra @Ay to claim19, wherein the nental

di sease | s a(ﬂsa)e ¥ @Bﬂﬂ@’lopne&uhm &) sapelas on different fromHR when R’ is
phar macdkyl galupadent caecwhdiragne of &iyandf WS &g neetByl or éthylwireup] antther
phar madeutldaroag @thet ﬁha':h iﬂe@ﬁle 9c B2 Bho@s); ar M epai ri ng agent for
22’23?5. cor (zw)twm&u{@l s E (except I0fe \;? ‘@F& &99% t I%Ibutyl
is an ?uﬁ’/ ﬁogh%agfr#bgﬁro S g”%ﬁ Pé\%ﬂc?i yealg mlgnUﬁ |on

anti - ca%’(‘,ier g)ge%g

alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group.]

[Claim 2]

The trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
thereof according to claim 1, wherein Y is -O- and W1’ is dialkylaminoalkyl
group, alkylthioalkyl group, alkoxyalkyl group, dialkoxyalkyl group or
dialkylaminoalkoxyalkyl group.

[Claim 3]
The trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
thereof according to claim 1, wherein Y’ is -NR'-.

[Claim 4]

The trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
thereof according to claim 3, wherein R’ is dialkylaminoalkyl group and W2’ is
hydrogen atom, alkyl group or dialkylaminoalkyl group.

[Claim 5]

The trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
thereof according to claim 3, wherein R’ is alkyl group and W2’ is alkyl group
which is same as or different from R’ (in a case where one of R’ and W2’ is methyl
or ethyl group, another is alkyl group other than methyl or ethyl group).

[Claim 6]
The trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
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[Caim 241 The pharnmaceutical agent according to claim 23,
wherein the side effect induced by adm nistration of anti-cancer
agents is a peripheral nerve disorder.
thereof according to claim 3, wherein R’ is hydrogen atom and W2’ is alkyl group
{(except 2-methylpropyl group and 2-methylbutyl group), cyclohexyl group or
pyrrolidinealkyl group.

[Claim 7]

The trans-2-decenoic acid derivative or a pharmaceutically acceptable salt
thereof according to claim 1, wherein Y is -S- and W3’ is alkyl group, cycloalkyl
group, phenylalkyl group or dialkylaminoalkyl group.

[Claim 8]

A pharmaceutical agent containing a trans-2-decenoic acid represented by
the following formula (1) or a pharmaceutically acceptable salt thereof as an
active ingredient.

CH
3\/\/\/\/YY\W (1)

0
[In the formula,

Y is -O-, -NR- or -S-;

Wis W1l whenYis -O-, W2 whenY is -NR- or W3 when Y is -S-;

(1) W1 is dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl
group, dialkoxyalkyl group or dialkylaminoalkoxyalkyl group;

(2-1) W2 is hydrogen atom, alkyl group or dialkylaminoalkyl group when
R is dialkylaminoalkyl group;

(2-2) W2 is alkyl group which is same as or different from R when R is
alkyl group; or

(2-3) W2 is alkyl group, cycloalkyl group, pyrrolidinealkyl group, phenyl
group or phenylalkyl group when R is hydrogen atom; and

(8) W3 1is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group.]

[Claim 9]

The pharmaceutical agent according to claim 8, wherein Y is -O- and W1 is
dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl group, dialkoxyalkyl
group or dialkylaminoalkoxyalkyl group.

[Claim 10]
The pharmaceutical agent according to claim 8, wherein Y is -NR-.

[Claim 11]

The pharmaceutical agent according to claim 10, wherein R is
dialkylaminoalkyl group and W2 1is hydrogen atom, alkyl group or
dialkylaminoalkyl group.

[Claim 12]
The pharmaceutical agent according to claim 10, wherein R is alkyl group
and W2 is alkyl group which is same as or different from R.
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[Claim 13]

The pharmaceutical agent according to claim 10, wherein R is hydrogen
atom and W2 is alkyl group, cycloalkyl group, pyrrolidinealkyl group, phenyl
group or phenylalkyl group.

[Claim 14]
The pharmaceutical agent according to claim 8, wherein Y is -S- and W3 is
alkyl group, cycloalkyl group, phenylalkyl group or dialkylaminoalkyl group.

[Claim 15]
The pharmaceutical agent according to any of claims 8 to 14, wherein the
pharmaceutical agent is an agent having a neurotrophic factor-like activity.

[Claim 16]
The pharmaceutical agent according to any of claims 8 to 14, wherein the
pharmaceutical agent is a preventive or therapeutic agent for a nervous disorder.

[Claim 17]
The pharmaceutical agent according to claim 16, wherein the nervous
disorder is a neurodegenerative disease.

[Claim 18]

The pharmaceutical agent according to claim 17, wherein the
neurodegenerative disease is dementia, Alzheimer’s disease, Parkinson’s disease,
amyotrophic lateral sclerosis (ALS), Huntington's disease, progressive
supranuclear palsy (PSP) or diabetic neuropathy.

[Claim 19]
The pharmaceutical agent according to claim 16, wherein the nervous
disorder 1s a mental disease.

[Claim 20]
The pharmaceutical agent according to claim 19, wherein the mental
disease is depression.

[Claim 21]
The pharmaceutical agent according to claim 19, wherein the mental
disease is anxiety disorder (neurosis).

[Claim 22]

The pharmaceutical agent according to any of claims 8 to 14, wherein the
pharmaceutical agent is a treating agent or a repairing agent for spinal cord
injury.

[Claim 28]

The pharmaceutical agent according to any of claims 8 to 14, wherein the
pharmaceutical agent is an alleviating agent for side effect induced by
administration of anti-cancer agents.
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[Claim 24]
The pharmaceutical agent according to claim 23, wherein the side effect
induced by administration of anti-cancer agents is a peripheral nerve disorder.



