Trans- 2- Decenoi ¢ Acid Derivative and Pharmaceuti cal Agent Contai ning
the Sane [Technical Field] [00011 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 maceuti cal |,y accentabl e salf. thereof hayving a neur.otrophic
factor-like actif@RB e SEEHNONE A1 LETIWALVCIARG E OaFINALeINICT

brai n-derived neurotrophic fachor. (Bl Ft)he alﬁ ving an alleviating
action for side effects induced&gy—a@%—m% ion of anti-cancer
agents and to a pharnmaceutical agent containing said conpound as an
active ingredient. [Background Art] [0002] Nerve cells are the
cel I s halTexhnicadiRjehl]l transduction function and their injury is
expressed as tFe severe |l oss of cranial nerve function. In the
central nervesl®Olprain and spinal cord, regeneration of axon is
hardly expectegd, and, when.nerve cells are injure r -de ured, it.Jjs
nocesiary to pTBECBredR HOreRtion W ERe thefy BoTd) Peaing deasoic acid
bi ophyl ayj ti.Qn .Aas e r.ot hj t i

char ge oﬁbgiv%ﬂgger?? i aa?i Bﬁgo aﬁ%ﬁ%&@lel ?gepgﬁéi\?i Vsréa?é)n’%}?eﬁ{e gﬁag{ég, 0 a
pronot i OPhefmsyEeReE ef%éi*ﬁfc'bﬁfhiﬁﬁdg sgdeneiRhuras gRaictivefingiidiéey To
nerve axon is essential. [0003] In the neurotrophic factors,
nerve grbet mofracspeciitGH) ,rebatasntalex i treds¥edem@inonp ctd f dativati{BDNF)a,
neurotrophin-3 (NT-3), neurotrophin-4/5 (NT-4/5), etc. cqQnstjtute a

neur ot r oBRRFAGSH Al wcerptaste palbsthepael Bavang 2 negvsrrndun dasiosgike
where nerve growt h factaor (NGF),.i ype. Vher neur ot rophin,.
seor ot eaP vl dicho oS iedie BEn ol (NG YEE prAfiCRti e BBlBhic.
(Trks) o Pq@;v egciyseld legnab s bl uc.egderl 3.t

directi oflhsdeﬁl@ e njere celﬁggén\??la actl?%:c{ciglgtrlll %?SQN%% |$1d§§eﬁ§?l§%%lby
t ransducadeinisstdtigy oficantdicagcact agaits oandphiospharhdrabaceukical Mpéht
ki nase (mtogen-activated protein (MAP) kinases/extracellular

si gnal - r eaptlhaniag saidicemponndszean active BRpedi¢t) ) 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.
Accordin t signal transduction via the MAP ki nase signal
transduc%%cr]]{g\ggﬁﬁeva%ﬂ s able to be activated, there is a possibility
of its clinicalgogeplication to nervous disorders caused by
denaturation of nerve cells and cell death. There are al so reports
for the rel atiNarbetsiemrt thebsedisnhainigve digrealr othineghictiond dahciior BRNF)
and sone di seases. [0004] As a result of studies for genetic
pol ynor pHhsinisiirpiaespresedag thereyers e of cxerigd neBpEynCcticrer dmidiee
been reports that the ecific,pol. rphismrel ates to.Parkinson'

i sease. HETRL TEEV PLBTER: ABOHEAL Df0 FEERSRERe ! Exifs b darily
(refer t 2 n : i AL 2 t
bocurent S5 L DAy HEEE odls k0 SHRRCAYY AihonTod 1 BalRRseRy D
and to apxjtettyand &b activaid\ehle RafvrndelldnCc Uetie BilophThedie fitameodasRudh So
reports that | owering of synapse function of gene-nutated m ce of
Hunt i ngt the soldi sicaserdtsopkicofaetad iy chargenps dhiferemtiadiort b€ nerve cells,
brai n-derived neurotrophic factor (BDNF) (refer to Non-Patent
Document SEVIEHd t FRainkeaniest r REOSIPIAN an qfAP RYRNBISE phOHYHHEY| atdnéh
i nhi bi tor inductesn} he de r.esseg state (refer %t{% n- Pat ent Docunent
7y Loookeenerititn gRa Rt \BRSEH a0 Ak Eoedilial s of the above
brai n-derived ggpt rophic factor (BDNF), neurotrophic factor shows a
t herapeutic effect” to specific nerve diseases and has a sprouting
and el ongat i ndlrpgid eeuFddrophie isctolWRYes growtls €adtet (NGT) phtdinfdwatvad

is a high-nolecular protein, there is a problemthat, even when it is
neurotrophic factor (BDNF), neurotrophin-3 (NT-3), neurotrophin-4/5

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

[ 0008] There has been al so a proposal for an inducer of nerve
cell differentiation where a nediumchain fatty acid having 6 to 10

Fatty achATHERAS 61@30?&'1@@#?2%évq"ém&#%;%}’chi@ﬁ&? SHIP QD aFer WisD
aci o or AcpRropil celoish LIRS IO ReRY IERobAN o i iRy

(refer toekphtery (MG BNheMNe 410 EOmbranes, BiehfAsha® BaRIALEP in three

disclosed a fatty acid am de having tertiary amno group as a

pr ecur sodirettisnsf atetleet newes wbitanc¥m (activetidro dfatMAP Daaasensighf) .
[Prior Art Docunents] [Patent Docunents] [0011]_ Patent Docunent 1:
Japanese transdictipai Rptbseay Nsludipgoactsegionatphesp bersdatian) of MiABdunase

Pat ent Lai d-Open No. 2003-11308 ent Doc nt 3 .Japanese Patent
Lai - Cpe RS EEB 48 7 PRIt ALY v Bashe ST AP e Fog WAk
No. 2003; 45. t e r ' PRl InA.

D003/ 08B SRS Rt RRITE Boin Ukl bt g’%gjb’?’i ggﬁ%r@i@@ Bgporl?
2005/ 0323k dlad dhdiRe pIerdin) ofapamestpfioheftctdiis- AReMtNA. whereupon
Hei - 07- 316, 092 Pat ent Docunent 8: Japanese Patent Lai d-OQpen No.

2007- 217n80ly Redrentexoessiens Qre locondrolletdi onAkcddbhglyat whanNohe Vignal

2009- 038110 Patent Docunment 10:. Japanese Patent Lai d-Open No.
2010- 505 8gRsiNsHOPHa em&wye signabfransdysHopa athw ayotsuaklat tothe

o e g SO0 e b S SRR R e
Document ¢asdyeny ABSX AR SPEARPLI1s 280% oedea tH8( 2hetl tnd Ulso FiPRts
2002 Aug 29 Non-Patent Docunent 4: Br. J. Psychiatry. 2006 Cct;

189: 317- &% {Henrfatientbdieaemetlic braidsyaiaphacaraebpllye faBesy (BDRIOZ:nd
Jun; 180(1):95-9. Epub 2005 Jan 26
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 (BDNF) (refer to Non-Patent Document 6) and that
administration of an MAP kinase phosphorylation inlibitor 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(16):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 derlvatlv IS an ggtive in dient. In the n&rve reﬂener tio
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(2R) - 2-pr oct'anoi ¢ aci i canment reven

t he neur gHegenres 3robR i thadsSevert when RN aﬂﬂﬁﬁu&sfbr@éti%hh ﬁ&‘-‘lﬁﬂ@ﬂ} it/ is @
saturated fatty acid having 10 carbons (Cl10) or |ess, an unsaturated

fatty acudable to passthragh athlyockdnwallrebamemanddgaxﬁlycaem {H&5hraon.
the like_is an active ingredient. In the_inducer of nerve cell .
di f f er enlUngderopuche siicymstansespaihene Imbiuheen atemphedpumharmareutical

turated fatt d t t he nedi h turated fatt
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|ngred| ent. at ent “Docunen ere 1s no sp re

for a degiich pragioee tes pyaictroaed séetetidarof ﬂeliﬁ'bﬁ'o!pmd”lﬁcﬂ&sc“ ption
for the neurotrophic factor-like activity. [00141 An obj ect of

t he present i nlogslon is to provi de a novel trans 2-decenoic acid
derivative or ﬁl‘%ﬂar mace ically acceptable ﬁithereof and_to
provi de a phar ulP¥al thegen an Tk dHORPFALS s Fard the npgrHe 5@"‘&?‘% a

f. h
et vi ty PERREHRGeaaR et a0 Pl o ARG E IS ¢ b8P id BBt tetifea
adm ni st %@ﬁél%@ ffrnAhk- &as&%ﬁﬁ Bg@lﬂh@nts[ Meanl foor SoetknNHabdebeen also

Probl ens] [ 0015] a result of intensive studies for solving
t he abovprgyoshlenorbyhe hagpn&SEﬁ'@t' iaovelatating the hpsodeeionisienetidibadf a
trans-2-decenoi c acid derivative represented by the follow ng fornula
(1) or anphentrerlugt fachey woaé@élpm&bﬂl@ samporads aef pxeddteemined general

e BBl K S iyt
her ei naf %Fd’m thk %o ‘Eé 'ﬂlﬁ‘%sfg‘?tg} Ageill %%aﬁ?d&d?@&%t”@eﬁé% 01? gs u(?]ff{g{) ﬁ’fetreof

i nduced RIS 1 -Cancer agen

further %%y@spmn%h%&ﬁéﬁt ©f such a finding, the present invention
has now been acconplished. [0016] Thus, the present invention

provi des the fI§I006M ng compound (a decenoic aci d deri vative) and al so
provi des a phar rraceutl cal ?ent (partl cul arly, ent having a
neur ot r ophi ¢ fhbexsrh ais been s pnyroppepldar ag@ﬁdwpme whighaeamginsnihe

A AT AT B R TR A T R
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the for rriﬂa‘s'@];odegeneratlve disease, ete. (refer to Patent Document 7).
[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



1 :

Yis -0-, -NR- or -S; W is W when?' is -0-, W when Yis -NR -
or WB' when -1T is -S-; (1) W is dial kyl am 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 kyl group when R is dial kyl am noal kyl
group; (2-2) W' is alkyl group which is sane as or different
fromR i 2y 9, ( e € e_bot and W'
are et hymgihog%l)d;’(ﬁ%@}hx fagog?%e:%%&&é%} grtse?ee{'l fl%flils atée\rﬁ/ggjpoc g?(%ﬁe}pﬁ'

2- met hyl propyl [@yup and 2-net hyl butyl group), cyclohexyl group or

pyrrolidineal kyl group when It' is hydrogen atom and (3) w'
i s al kyl groupTheyelload bgbn galeoplisgbesd laalfkity aridupmede having tertiary
di al kyl am noal kyl group.] [2] The trans-2-decenoic acid

deri vat i ¢EISP S PParfee direreroryofsedpeeipridve siubstarsesofrefarc bv dlatgne o
[1], wherein Y is.-0- and w is dial kyl am noal kyl group,

al kyl t hi aﬂck’ﬁen&rﬁﬂp, al koxyal kyl group, dial koxyal kyl group or

di al kyl am noal koxyal kyl group. [0020] [3] The

trans- 2-decenoic acid derivative or a pharmaceutically acceptable

sal t the[Pgbr A¢tDoduatedte] [1], wherein ?' is -NR -. [0021]

[4] The trans-2-decenoic acid derivative or a pharmaceutically

accept abl[Batea!IttDadmnmﬂS] according to [3], wherein It' is

di al kyl am noal kyl group and W2' is hydrogen atom al kyl group or

di al kyl ami noal Iaﬂllgr oup. [0022] [5] The trans-2-decenoic acid

A e e
coe 25 o ERIANDAOSL 2 St At 1RO a0t

derivative or RatdrtrTeceutht 3! Jxpacaeiaehe I3adi0pdieNeoRoag@w4d7ng to
[3], wherein R is hydrogen atomand W2' is al kyl group (except
2- et hyl propyl Pgtecm:plgamdnentrét S ansel Papent haid €red roNex \A00§r 26k 4dr

Gerivat i ve or BaisbReuhent Al Fyteneesphalebieaton Nor 300 ALCHIREHS t o

[1], wherein YPa"ce%t‘ﬁ%?Lgffiglﬁ’g: T3y é&;%{]!lalglf’lg%i&a[tg%gg%?w&2(%&6'&535

phenyl al kyl group or m noa gro
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 2009-038110
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 3: 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 Jun;



\ ,.
[ 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) O
[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 koxngbyb SH-8UR EB Hoal Jowl agi noal koxyal kyl group; (2-1) w
i s hydrogen atom arkyl group or dialkyl am noal kyl group when Ris

di al kyl am noal Kgn-Bafdht; Document 625 e Wosts Z@DWﬂpIQISZL!PT(TG) £i24-g4same
as or different fromR when R is al kyl group; (2-3) W is

al kyl group, chonoRatert ]@mmmentp?/rBHDLdPSXﬂHIATBYcﬁQﬂ7 BeE-690 oup
or phenyl al kyl group when R is hydrogen atom and (3) WB is alkyl
group, cycloal kyl group, phenyl al kyl group or dial kyl am noal kyl

group. ] 9 h harsmageuti cal agent according to [8], wherein
Yis - [%Wal%ﬁl[y %ft}' eﬁ ﬂlg oal kyl group, alkylthioal kyl group,

al koxyal FolIERERo Kl I HRkkY T or di al kyl am noal koxyal kyl
group. 8%208] [10? The phar rraceu??éca agent according to [8], wherein

Yis -NR- [ OORRJ13] [11] The pharnmaceutical agent according to
[10], wherein R is dialkylam noal kyl group and W2 i s hydrogen atom
al kyI group or Howeiviey | anfloakeyts aong. a neurotrophic factor-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 decenoic acid derivative and, further, there is no description for the
neurotrophic factor-like activity.

[0014]

An object of the present invention 1s 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 phenyl al kyl group.

[ 0032] [ 14] The pharnmaceutical agent according to [8],

wherei n S 3 : i Kyl U cl oal kyl..,gro phenyl al kyl
group or ¥%§§F %%ea%%ﬁlg%kyﬁ %!rﬂo)lg%l.egfagbgga]g&mn 3for f]iig] e%gt indided b3y
phar maceuidsinistagath ASHR[-BhiGriaeany Of [8] to [14], wherein the
pharmaceutical agent is an agent having a neurotrophic factor-Iike
activity. [0034] [ 16] The pharmaceutical agent according to
any of [ to [14%, wherein the pharmaceutical agent is a preventive
or thera foryoatvingithg Breblesuel di sorder. [0035] [17] The
pharnaceuticaltzgggt according to [16], wherein the nervous disorder
is a neurodegeL ive di sease. [0036] [ 18] The

phar maceut i cal xagepleaceerchngi il ogrelp chbarpauLdagENa ALl ve

di sease i s denentl a, einer' s di sease, S S sease,

anyot r oppirsdndtidkahtdie! & Bas HebAlfShnd HAE LNGHAY BI&icIRAS 8eid derivative
progressive supranucl ear palsy (PSP) or diabetic neuropathy. [0037]

[ 19] Thergheseateubycdie fidentingchomdilad1} or [#l fharmzee ativally eacoeptabies
di sorder is _a nental disease. [0038 %20] The pharnaceuti cal

agent _acé&sftdiaian sxpellant ngeptiophintackentibe agtivdase 4 allepreéing agiion

129251 ngink e P B TS g S0 S 0 9491 lipion
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]
CHs\NM(Y\ (19
WI
O
[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

h tical , ' 3 oot heoside ef fect o
"nduced by admPRESPTheT R Of raittt ATt St BF TR O aT R e ve
di sorder. [00 Vs di : ; i
alczg:ot g[:)l e [sal téﬁ{ é}r 1630%11%%%1%%11' Egmtig%w’%l%é?lﬁ%%mﬁghkﬁgkﬂ
used for geb@gtdintkdhalleylsaonp crctiollgilagitienlabyydkyl gedugp:o [ 22] .

[ 0044] [ 26] The conpound or a pharmaceuticall iaag:cept abl e
salt thereof attdldVAgisthydnogenfatpsi, alby] grjup whiditlkydamiwenlkpl group

treating the sjde effect (particularly, a peripheral nerve disorder)
i nduced %ﬁilﬁidéﬁ{ké’ﬁ?%n%;ﬁ%fkﬁq%ncer agents. [0045] [27] A

wherein the oo dr NP Ru Lt du M ol B e By ot Ak e ®
accor di ngs 5280 (d:&ept thé tdde Whefdhat RVEnA WS dre e%ﬁ?l Fii%%];ﬁf §d to

a patient suffering fromthe di sease according to any o to
[22]. [0046] (2-3) W228F Alkpl hgebupor (dxcept | Dgnbtieylpiaelefdreah and

i nduced by adm nistration of anti-cancer agents, wherein the conpound
or a phamedutlbutil groape.epickBiexyd groun be pyorolabiveaiyvh group aren R’ (8]
to [14] in.an active dose is admnistered to a patient suffering from
the si deR¥f¥ogen M3 arly, a peripheral nerve disorder) induced

by adm ni strat{gnyed ant n ag 0 ] o)
t he conpound o(rsqavg a?é]m%lgg?i %lg{qpy %&%&&%{g&é@l&tplﬁrg% a g%‘?%iélrg
to any ofid1B}1aieirohdtyl gkolpd menufacture of the pharnaceutical agent
for treating the disease according to any of [16] to [22]. [0048]
[30] Use of thilctieodnans?-decpharcmacalt daavitvacaeps aphermatéutically
thereof according to any of [8] to [14] in the manufacture of the
phar macedesepirblggenlt theraof cagoondinghdo silde vehguein Ypas t Qupad Wlais

e R0 U R A B bl WSS
dialkoxyalkyl group or dialkylaminoalkoxyalkyl group.

[0020]

[3] The trans-2-decenoic 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 ~or .a_nervous disorder , [.0050 Anong t he
nervous di sordg@ %‘Eaﬁaezn? (feglobcarzicll(iuii%l&y?lév;ée%l aghﬁmﬁlrag?/%ﬂﬁuye
or treat LagAGBM sa(lt TREQE BB0AABN bo [sarwﬁepem@ciegea%géﬂ % ol
such as denentia, Alzheliner's disease, Parkinson di sease,

anyot r oplg calkgt qlra’upS(ﬂxeepsl & niAh$Ipropyhtdrogponnd dhmedsdbutyl group),
progressive supranucl ear pal sy (PSP), diabetic neuropathy or glaucoma
whi ch i scrrlobgxylemupar pircelidineaigimpup. Further, this agent is
particularly ufcﬁ{?r‘lb as a preventive/inproving agent for a mental

di sease in the ous di sorder. Anong the nent aI di seases, this

agent 1s par il Al waslyl s B RYPIRLNE Ol T P 2V ﬁ%@@%ﬁ&ﬂi

depressi on and nX|ety |sor neurosi s |cu i ev

a fast - agtédp@aBlet gﬂe%e%&%me&&y% ANl ast- Sasarﬁl We\&erﬁlkyﬁ
or treating agent (inproving agent) for depression and anxiety

di sor der gtowguroysloalkyl] ©405] phenylalkfugivheroratielktlhmiagelkyl gavumg a
neurotrophic factor-1like activity of the present invention is useful

as a treating (repairing agent) for spinal cord inj ury and is
able to be useg,fqr there alr articula b

of adnministrat &g %t ggg]conta mng %t itFang E ({er?éPO%t %%1
conpoun r e

action %gélﬁegvﬁgfagg e SI ?‘?lgctq@)l ﬁgﬁacéhgg&ag ih n| S ?I on o
anti - cang@f tAgaiifss dd atﬁv@@ﬁgﬂqugrﬁrl y useful as an all evi atl ng agent
for a peripheral nerve disorder in the side effect acconpani ed by

admi ni strati onl0§R6hnti - cancer agents. [Brief Description of the
Drawi ngs] [ 0054] Fig. 1 is a graph showing the immobility tinme

of mce in theCbikress- ded and st S- aded wrrpl es in the
control and the a%mm%tﬁﬁrg myjyhe t hi(tk eent h
day after loaded with the stress by forced sw ng 1n Test Exanple
3. Fig. 2 is a graph showing the inproéenent in notility
function in terns of a BBB scale in spinally injured nodel rats
during six weekK®27h t he groups administered with the conpound 1 or
t he phosphate buffered saline (PBS) in Test Exanple 4. [Mode for
Carrying Qut t Ha thevienmiudm) [ 0055] The present invention
provi des a trﬁgs 2 dei\ﬁgm c acid derivative represented by the

foll owi ng formhl*&” @1’ yhar maceutical ly acceptable salt thereof.

[0056] CH3 [00g7]s dwhilf ¥ I@U, 2 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 dialkylaminocalkyl 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 is alkyl group, cycloalkyl group, phenylalkyl group or



Y is -0-, -NR- or -S-; W is W when Y is -0-, W' when Y' is
-NEU- 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 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 12.15s roup (except the case where both R and
W' are g@ﬁﬁyﬁanﬂ%§Eyﬁ%r %]O (2-3) W' is alkyl group (except

2 et hyl propyl [gJr Iﬁﬁﬁ% 1. gr.Qupy-
pyrrolidineal k{/fg Elﬁgr?gﬁq“?acgﬁhm Q%'éﬁ/tlr %(g:gg&&g%gotr?]c%gn dm ¥ }%3)@ %}d
i s al kyl Wt Ortspdlaikszlaiﬂirioyiﬂksgr grgup, pﬁﬂdjﬂﬂﬁbéﬂﬂdyl g50up, Gilkoxyalkyl group,

dlalkylanlnoalkyl roup The "al kyl™ in "am noal kyl " when

is "dial ra}alémwémggm@ ougialkplarhmoslistyiad kigrgroop. t he above formul a
(1) is prefer a linear or branched al kyl group having 1 to 10
carbon(s) such thyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, ter Y I I telipent

di met hyl pr opyl Eﬂﬁgl%f phrglgghée%&tllé,ai%%%p %%F%@oﬁé%@%ﬂ W et yllIl i'$00 yl
nonyl, isonony[go2#gcyl or isodecyl and, nore preferably, a |inear or
branched aIkyI group having 1 to 6 carbon(s). [0058] Each of

the "al kyl" whBEA]bThh BhammadctBicar agahkydcegrding its Kdde valierdid fRr ent
and is preferably a_|iner or branched al kyl group having 1 to 10

car bon( s}iwéhrzlrrmamaékﬂylg"roep hynd pWépyis, hydspgapyatomutadkyl i gesu yor,
sec- butyl but entyl, isopentyl, neopentyl, tert-pentyl,

hexyl , Qgﬂk %ﬁ @ﬁﬁyﬁgopgoheptyl octyl, isooctyl. nonyl, isononyl,
decyl or isodegy Oind nor e preferably, a liner or branched al kyl
group having 1 to carbon(s). However, the case where both R and
W' are ethyl [19]eMed platmabO@RS] dhmt’ a?dclﬁ/chn Vel OR wherdDndR agenkyl
atomand W2' is alkyl group is preferably a |ner or branched al kyl
group hagroup dnd V20s edri@resp which iasamet dybdr didffdrght fomoBy| |

i sopropyl, but%f, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, ter tyI hexyl , i1sohexyl, heptyl, isoheptyl,

TRy E%r&%ﬁy?‘bﬁt 9?39%8%%‘?“0%1?8%%’:@F%%bé@%g b baadyreip R is
nore prefelAidel aforh! A6 W2 R ﬁﬂf}he?rc@fpkyér_c%&% g?dglg{)gpj;lrrbﬂdﬁlealkyl

carbon(s). However, the case where group or

2- et hy| graug, p@mmybgr@;embhéﬁgﬂlalkﬂ@@hp The "al kyl " when WB'
is al kyl group |sa£referably a liner or branched al kyl group having 1

to 12 carbon(sl0088¢th as nethyl et hyl , propyI i sopropyl, butyl,

i sobutyl, sec- tert - but pent i sopent eopen
tert-pentyl h %)&lhq E]B"f’r’é%?f’e F’Fé‘p |a§6?¥ Ito)@et ere}rggfo@tﬁ and

nony! wagﬂ%ﬁw 19563b - 86 ggff/hodﬁ"%%% krtalkgf’g%fﬁ) 4 dﬂ%ﬂgf"a’ﬂnr?oralkyl

|sododecyl rnervor group
havi ng 4 pl0 carbons. [00611 The "cycl oal kyl group" is
preferably a cycl oal kyl group having 3 to 8 carbons such as
cyclopropyl é@Bebutyl cycl opentyl, cyclohexyl, cycloheptyl or

cycl ooctyl an re preferably, a cycloalkyl group h or 6
carbons. [ 006 15TD he phaymeaceatiop] agem; 2¢cording ioeamy @faﬂ%YtS% 4], wherein

above-sp C|f ed ones,.i s pref rably a lin or branche
i o TEHe, PRACIATGRFCH SURERT e Pt AGTIC SPROTE haBiyptropoisy efr ke
butyl, ié&?H&%' sec- butyl or tert butyl .
[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
(r) 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] F§ preferred exanples include those where Y' is -0-
and W is al ky I'0oal kyl group. [0066] Q her preferred

exanpl es i ncl UﬁF?]tTlitsﬁhWﬂﬁh@e%lcdl%%eﬁt a@&ﬁrd t[19] kﬁmé?élh%egre@u@as
[ 0067] G her preferred exanples include those where Y is -0-
and W idﬁdﬁdékﬁxqakhybd@mmmpaﬁﬁ@ﬁﬁ&hma Ot her preferred exanpl es
i ncl ude those ere Y is -0- and W/ i s dial kyl am noal koxyal kyl

gr oup. [0069] 0036] ather preferred exanpl es include those where Y

iréo'?(';']R N Bl afniieihed) &8 ”4041:5%%& ingo e (295 the
-NR -,
Qt her pre erree?egég#ﬁ es |nc%%yél o%eﬂgv\her h?ﬁe@ %a%rogparﬁ&&c’ﬂ

di al kyl adigeasé kyhngiogriptand M%rans dleabigy! ammm)Al lﬂhnﬁh@t{ﬁls [ QHJe?alse

O her preferred exanpl es i nclude those where Y' is - -
al kyl gr pupgrassiveBupranutleat pgtsyu®P S qrrdlabetaameuaspailhydl ffer ent from
R (except the case where both R and W2' are ethyl 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.
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’[ 0073] O her preferred exanples include those where Y' is
-NR -, R is hydrogen atomand W2' 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 Yis -NR -, R is hydrogen
atom and W2' is cycl ohexyl group. [0075] O her preferred
exanpl es include those where Y is -NR -, R is hydrogen atom and W'
I's pyrrolidi nem%g group. [00761 O her preferred exanpl es

i ncl ude those él Yis -8 and WB' is al kyl group. [00771

Qther prefer reﬁzgﬁx?gg' go%nbé‘ﬁﬁ&'d& Ehgﬁé?r élﬂu?é&ly $ic6 n(%taﬁﬂad gﬁeﬁreof

cycl oal kyl group erre exa

t hose whegeording So- §nlyaﬁﬂ [¥B'tol ﬁ@hwbnl ey hisBd OftR. t1@itY the disease
O her preferred exanples include those where Y is -S- and WB' is

di al ky| amcomdikyto gny)wrﬁ[li‘@h@S[@?] The present invention also
relates to a pﬁ&@ceutlcal agent such as an agent having a
neur otrophic f like activity or an agent for alleviating the

e mceut col CHoRe S LA e B S oB Sl Sl
trans-2- decentl £ 1§ 4 ?r['SY%' Mﬁgr 1&§§$ttﬁgdbf'ort aftl glnﬂ‘ﬂ@ ned QFEM @

(1) and a pharnaceutically acce ‘abl e salt thereo active
i ngr edi eQﬁartiﬂ‘ﬂ@aﬂjﬂ,nﬁo9@ﬂ1p&1©i3£183@m¢r@cﬂlbm‘dem3 ihaueed 6103( dreRusratibheof

conpound represented by the above-nentioned formula (1'). [00811 CH3
anti-cancer agents.

[0045]

[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 patient
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.
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(1) 000821 [In the formula, Yis -0-, -NR or -S-; Wis W when Y

is -0-, W2 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) w
i s hydrogen atom al kyl group or dial kyl am noal kyl group when Ris

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 is

al kyl group, cycloal kyl group, pyrrolidineal kyl group, phenyl group
or pheny ydrogen atonm and (3) WBis

al kyl gr E‘S%Mﬁt geglé?ﬁﬂ??ﬂ‘r]%ﬂﬁ?ﬂ;henyl al kyI group or dial kyl am noal kyl

group.] [00831[p049] The "alkyl"™ in the "am noal kyl" when W is

"di al kyl am noal kyl group” in the substituent of the above forrmula (1)
is t he sane asSinve 'thé kydﬂlpbunﬂhef '‘thei poadeky| inwdgionMhas san excellent
"di al kyl am noal kyI fgr oup” in the substituent of the above formula
(1'). [obgynotrophic aE@éHﬂ@ﬁ agpgity.dt kﬁ/usedm;ﬂnment hayieg amexratrgpkig

B anenentate R ATty s 16 the i wapnbhie M dbulid adibthy Rhispegrt
propyl, ?ﬁQﬂfegggyﬁeulla'tEt hvic 'fé(%yil?ﬂe’ %exy lé},ﬁ'ikr tés ﬁe %x\gl trRES W ion

| sopenty ent ertf-penty I Soh

i sohept y{ia QﬁtMlAP k3RQes signalmwhsducﬁmpxthwdﬁt‘aﬂd 1.4 ub§MQFSYJ1 IHBHly
nore preferably, a liner or branched al kyl group having 1 to

car bon( syafe jre98sfive or therafmitiahgyrit fonharerRous dispddegen atom and W2
i s al kyl group i S Ereferably a liner or branched al kyl group having 1
to 10 car bon(500§’l9 h as nethyl, ethyl, propyl, isopropyl, butyI

i sobutyl, sec-Rut tert-but nty i so nt yI

tert- pent yl, h%w%g Fléeoﬁg}?i}?uy %ﬁé’?@ REGREES I1S B ’?}}%’ggﬁé{ %ﬁﬂful as a
octyl, ﬁﬂ%hxive br e@rexi;ﬂﬁ%xxégené (%mﬁr&uhgt 5 hﬂ)kbat Méurcr&égxheramve
|sononyl decyl or isodecyl and, nore preferably | i ner or branched
al kyl gr dm;pahmvsﬁl@l lako d&rﬁ:@{ﬁ@n(ﬁl)zhehﬁ@ﬁﬁ] d1sease Fﬂﬂﬁ.n"s@xh’kyldlse\d@én
WB is alkyl group is the sane as the "al kyl" when W' in the

subst i t uewyobfopbie latexal fssharasis (ALS)i sHankipigten'sudisepeeg Mrogressive

supranuclear 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 1s 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]
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The "cycl oal kyl group” is the same as the "cycl oal kyl group” in the
substituent of the above formula (1'). [0088] The "al kyl" in
the substituent of the above fornmula (1) which is other than the
above-specified ones is preferably a liner or branched al kyl group
having 1 to 4 carbon(s) such as nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl. [0089] The "al koxyn

in the substit r ( -
"al koxy" in thgagj%%EPégz%?%g%%%%da o@g o?ér%l Wﬁ@%@s&ﬁceﬂem
Pref err eghaxazbbRei@l HReioaONPRILA] J88/igeRNISd DydéhefRBOY e dwkaulR,
(1) include those where Y is -0- and W is dial kyl am noal kyl group.

[0091] adminigfrdteon poffarti-ednestamgeass.i ndt ude pabtiselartyereseful sas Gmn
and WL is_al kyl t hi oal kyl group. [009211 . O her preferred

exanpl esallp¥laing 3y fpera verwphepal aryvou disprdpkoiy athe | sigeogffect
[ 0093] Q her y{zr&f err dtexaggl es. i ncl ude those where Y is -0-
and WL i@ccﬁn&?wgah § mé?’&ﬁ’ﬁ? 1Ghgbapti-cancer aggts o of erred 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 Y is

-Ni t-, R[BfieflDabipt6hv@ahk Dragriagsl and V2 is hydrogen atom [0096]
O her preferred exanples include those where Yis -NR-, Ris
di al kyl ani noal i88544roup and W2 is al kyl group. [0097] O her

o e o e e oty e, mice in th
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 Inventionl]

[0055]

The present invention provides a trans-2-decenoic acid derivative
represented by the following formula (1') or a pharmaceutically acceptable

salt thereof.

[0056]
CHg \/\/\/\/YYI\ 1Y
WI
0O
[0057]

[In the formula,

Y 1is -O-, -NR’- or -S-;
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[ 0098] O her preferred exanples include those where Y is -NR-,
Ris alkyl group and W2 is al kyl group which is sanme as or different

fromR [0099] O her preferred exanples include those where Y
is -NR-, Ris hydrogen atomand W2 is al kyl group. [0100]

O her preferred exanples include those where Yis -NR-, It is
hydrogen atom and W2 is cycl oal kyl group. [0101] - O her

preferred exanmgyy ' b 8 atom
and W2 is pyr?W?%ngg}IEglﬁYg%ﬁ W?(ﬁ%e Ygsher p%&?s‘ﬂ%&gg%%es

i ncl ude those (heWa’ ¥ dilkNAminBalle/lproupogikyiihosalint o¥@up,salkberalkyl
group. [0103] Qther preferred exanples include those where Y is -NR-,

R is hydgoeen (ha&nmﬂimmgpmrehy leyilopineplbapyalkel gudurcr her
G oup, | [0105] B4 LMV Brist BY o OB HABH GO hEr inCr ROSHINELRoRtEY b erase
and VB8 1 3 1e¥ChoR! didlicyIh R Roalkyl group;

(2-2) W2’ is alkyl group which is same as or different from R’ when R’
is alkyl 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), cyclohexyl group or pyrrolidinealkyl group when R’ is
hydrogen atom; and

(3) 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, isoheptyl, octyl, isooctyl, nonyl,
1sononyl, 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 “alkyl” when R’ is hydrogen atom and W2 is alkyl group is

14



[0106] Ot her preferred exanples include those where Y is -S- and W3
I s phenyl al kyl group. [0107] O her preferred exanpl es include
those where Y is -S- and WB is dial kyl am noal kyl group. [0108]
Preferred conpounds of the present invention are shown in Tables 1 to
4. [0109] [Table 1] Conmpound No. _ Conpound Nanme Structural Fornula
1 (.0-2-(dinethylam no)ethyl dec-2-enocate o o'N 1 2

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, iscoctyl, nonyl, isononyl, decyl,
isodecyl, undecyl, isoundecyl, dodeyl or isododecyl and, more preferably, a
liner or branched alkyl group having 4 to 10 carbons.

[0061]

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 “alkyl” 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.
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.0

0
0
0

(

r

- 3- (di et hyl am no) propyl dec-2-enocate o 1 3

1-
4-
di
2.

(
(

di et hyl am no) propan- 2-y1 dec-2-enoate Ol oNl 4
di net hyl am no) butyl dec-2-enoate ol N5 (EY

met hyl am no) - 2, 2- di et hyl propyl dec-2-enoate o )cr 6
(di ethyl am no) et hyl dec-2-enoate

[0065]

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

[0066]

Other preferred examples include those where Y 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 W1’ is
dialkylaminoalkoxyalkyl group.

[0069]

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

[0070]

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

[0071]

Other preferred examples include those where Y is ‘NR’-, R’ is
dialkylaminoalkyl 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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Or 0-"----Ns.----- 7 (0-6-(dinethyl am no) hexyl dec-2-enoate ol N 8

(0-2-(isopropylthio)ethyl dec-2-enocate o 0------- s-,--- 9
(0-2- et hoxyet hyl dec-2-enoate 0 0.,..... ",0,, 10 (5-2-ethoxyethyl
dec-2-enoate o 11 (0-1, 3-di et hoxy-2-propyl dec-2-enoate o--a-----

(0]

[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.

[0078]

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 (1)).

[0081]
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12 (.0-2-(2-(di et hyl am no) et hoxy) et hyl dec-2-enocate o LOoN | 13
(0-2-(2-(di ethyl am no) et hoxy) et hyl dec-2-enocate o K 14
(0-3-(2-(di ethyl am no) et hoxy) propyl dec-2-enoate or 15 (5-N nethyl
dec-2-enamde o I\1 H 16

CH
3M/WY\W )

o

[0082]

[In the formula,

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

Wis WlwhenY 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, eycloalkyl 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 “alkyl”
in the “aminoalkyl” when W1’ is “dialkylaminoalkyl group” in the substituent
of the above formula (17).

[0084]

Bach 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, isoheptyl, octyl, isooctyl, nonyl, isononyl, decyl or isodecyl and, more
preferably, a liner or branched alkyl group having 1 to 7 carbon(s).

18



(O-N-ethyl dec-2-enamide 0O NH 17 (0-N butyl dec-2-enam de

[ Tabl e 21 Conpound No. Conpound Nanme Structural Fornula 18

(.8-Nisobutyl dec-2-enamde o ..---...."- N

[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,
1sopentyl, neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, isoheptyl,
1-propylbutyl, octyl, isooctyl, 1l-ethylhexyl, 1,1,3,3-tetramethylbutyl, nonyl,
1sononyl, 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 (17).

[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 tert-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 19 (P-Npentyl dec-2-enamde O NWH 20 (0-N-isopentyl dec-2-enam de
O NH21 CO N tert -pentyl dec-2-enamde N H 22 (0-Nhexyl
dec-2-enamde 0 N H 23 (S-Nheptyl 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
dialkylaminoalkyl 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 dialkylaminecalkyl group.

[0098]

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 1s
hydrogen atom and W2 is cycloalkyl group.

[0101]

Other preferred examples include those where Y is -NR-, R is
hydrogen atom and W2 is pyrrolidinealkyl group.
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o H24 (0-N-(heptan-4-yl) dec-2-enamde O0.."--..." I\1 H 25
(E)-N(octan-3-yl1l) dec-2-enanide o N H 26

co-AF(2,4,4-trinethyl pentan-2-yl) dec-2-enamde N H 27 (0-Ncycl ohexyl
dec- 2-enam de N H

[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.

[0107]

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.
[0109]
[Table 1]
Coml\ITJ(()).und Compound Name Structural Formula
) . 0 |
1 (£)-2-(dimethylamino)ethyl dec-2-enoate /\/\/\/\)Lo ~N
0
2 (E)-3-(dimethylamino)propyl dec-2-enocate /\/\/\/\)\0/\/\,?,/
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28 (E)-Nphenyl dec-2-enamde o O H

29 (S-Nphenet hyl dec-2-enam de O

40 H 30 (E)-N-( 2 -pyrrolidin-1-ylethyl) dec-2-enamde) o

N,--...."NOH 31 (E)-N, Ndi ethyl dec-2-enam de 0 32 (E)-N-dibutyl
dec- 2- enam de
(£)-1-(dimethylamino)propan-2-yl 0 J\/ |
3 PPN B!
dec-2-enoate "o ™
: : 9 [
4 (£)-4-(dimethylamino)butyl dec-2-enoate /\/\/\/\)J\o e~ N
. (£)-3-(dimethylamino)-2,2-dimethylpropyl /\/\/\/\j\
e
dec-2-enoate 0/><\ I
: : 0 '
6 (B)-2-(diethylamino)ethyl dec-2-enoate PP SN
. . 0 |
7 (E)-6-(dimethylamino)hexyl dec-2-enoate /\/\/\/\/lko e~ N
o)
8 (B)-2-(isopropylthio)ethyl dec-2-enoate /\/\/\/\)J\O/\/SY
0
9 (E)-2-methoxyethyl dec-2-enoate /\/\/\/\)J\o O
0
10 (E)-2-ethoxyethyl dec-2-enoate /\/\/\/\/U\o O
o O
11 (£)-1,3-diethoxy-2-propyl dec-2-enoate /\/\/\/\)l\o O~
(B)-2-(2-(dimethylamino)ethoxy)ethyl o
12 /\/\/\/\\\)]\0/\/0\/\“]/
dec-2-enoate |
(£)-2-(2-(diethylamino)ethoxy)ethyl /\/\/\/\j’\
13 o Oy
dec-2-enoate L
" (#)-3-(2-(diethylamino)ethoxy)propyl o -
/\/\/\/\)L
dec-2-enoate NN N
8]
15 (£)- N'methyl dec-2-enamide N\/\/\)I\N/
H
O
16 (B)- N-ethyl dec-2-enamide /\/\/\/\)J\N/\
H
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oN 1\:------- . 33

(E)-N, N-di pentyl dec-2-enam de o

NI AR ISR .- [0111] [Table 3] Compound No.
Conmpound Nane Structural Fornmula 34 (E)-N, Ndi hexyl dec-2-enam de o
ww, 1---....---...---, 35 (.0-Nethyl-Nheptyl dec-2-enam de
0
17 (E)-Nbutyl dec-2-enamide /\/\/\/\/U\N/\/\
H
[0110]
[Table 2]
Compound
No Compound Name Structural Formula
O
18 (E)- Misobutyl dec-2-enamide PGNP
‘g
o)
19 (B)- N-pentyl dec-2-enamide /\/\/\/\/”\N/\/\/
H
0
20 (E)- Nisopentyl dec-2-enamide /\/\/\/\)LN/\)\
H
o)
21 (B)- NV-tert -pentyl dec-2-enamide /\/\/\/\/U\N></
H
0
22 (E)- Nhexyl dec-2-enamide /\/\/\/\)LN/\/\/\
H
o
23 (E)- N'heptyl dec-2-enamide /\/\/\/\)LN/\/\/\/
H
0
24 (£)- N-(heptan-4-yl) dec-2-enamide /\/\/\/\)J\N
H
0
25 (B)- N-(octan-3-y1) dec-2-enamide /W\/\)LN
H
(E)- N (2,4,4-trimethylpentan-2-yl) o
26 /\/\/\/\)]\NM
dec-2-enamide H
0
27 (B)- N-cyclohexyl dec-2-enamide PN NN W
H
0
28 (£)- N-phenyl dec-2-enamide PN NN W
H
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0 36 (E)-N-2-(dimethylanino)ethyl dec-2-enamide ol N..---...".". N..,

H 37 (E)-N 2-(di et hyl am no) et hyl

(0- N-3- (di net hyl am no) pr opyl
(n3- (di et hyl am no) propyl

dec- 2-enam de Or
dec-2-enam de o N NJ

dec- 2- enam de

N.,.- H38
H 39

o
29 (£)- N-phenethyl dec-2-enamide /\/\/\/\)LN/\/@
H
(#)- N-(2 -pyrrolidin-1-ylethyl) o O
30 /\/\/‘\/’\\)LN/\/N
dec-2-enamide) H
0
31 (B)- N, Ndiethyl dec-2-enamide /\/\/\/\)I\N/\
N
0
32 (B)- N, N-dibutyl dec-2-enamide /W\/VLN/\/\
L~
0
33 (E)- N, N-dipentyl dec-2-enamide /W\/\\)I\N/W
NN
[o111]
~ [Table 3]
Compound
No. Compound Name Structural Formula
(o]
34 (B)- N, Ndihexyl dec-2-enamide /\N\/\\\)J\N/\/\/\
NN
0
35 (£)- Nethyl-N-heptyl dec-2-enamide /\/\/\/\)\r«(\/\/\/
26 (£)- N-2-(dimethylamino)ethyl /\/\/\/\)ﬁ)\ |
~_-N
dec-2-enamide A N -
a7 (B)- N-2-(diethylamino)ethyl 0
/\/\/\/\)‘l\ N
dec-2-enamide - H/\/ ~
(&)- N-3-(dimethylamino)propyl 0
38 /\/\/\/\)J\N/\/\N/
dec-2-enamide H |
(E)- N-3-(diethylamino)propyl /\/\/\/\)OI\
39 P R N/\/\N/\
dec-2-enamide H L
10 (E)- N-2-(diisopropylamino)ethyl /\/\/\/\j)\ \IL/
dec-2-enamide o ﬁ/\/ \]/
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0O HC 40 (g- N2-(diisopropyl am no)ethyl dec-2-ena

(0- N2- (di but yl ami

H 42 (E)- N(2- (dinethylam no)ethyD N nethyl

no) et hyl dec-2-enamde o N.---..

mde o NH 41

N e

dec- 2: é'na'm', de ol

Nr"---"NN
(B)- N-2-(dibutylamino)ethyl o) '
41 NN N
dec-2-enamide = H/\/ ~TT
(B)- N(2-(dimethylamino)ethyl)-N-methyl 0 |
42 /\/\/\/\)J\N/\/N\
dec-2-enamide |
43 (- N-(2-(dimethylamino)ethyl}-N-ethyl /\/\/\/\)OI\N/\/'L\
dec-2-enamide L
(B)- N(2-(diethylamino)ethyl)-N-ethyl 9
44 /\/\/\/\)J\N/\/N\/
dec-2-enamide \
0
|
i (£)- N, N-bis(2-(dimethylamino)ethyl) /\/\/\/\)J\N/\/N\
dec-2-enamide
/N\
[0112]
[Table 4]
ComI\II)C())und Compound Name Structural Formula
o
» (B)- N, Nbis(2-(diethylamino)ethyl) A AN
dec-2-enamide \N
n
0
: : : A -~
(£)- N, N'bis(8-(dimethylamino)propyl) = NN
47
dec-2-enamide KLN,
I
o)
48 (A)-Spentyl dec-2-enethicate /\/\/\/\)\s P
0
49 (B)- S-isopentyl dec-2-enethioate /\N\/\)\s ,\/k
_ 0
50 (E)-Shexyl dec-2-enethioate /\/\/\/VLS e~
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| 43 (0-N-(2-(di nethylam no)ethyl)-Nethyl dec-2-enam de ol K 44
(0-N(2- (di et hyl am no) et hyO- N-et hyl dec-2-enamide or ...--..,N,..- 45
(0- NNbi s(2-(di net hyl am no)ethyl) dec-2-enamde ol H Ny.-, [01121
[ Tabl e 4] Conpound No.

_ 0
51 (£)-Sheptyl dec-2-enethioate /\/\/\/\)J\s/\/\/\/
_ 0
52 (£)-S-decyl dec-2-enethioate PN NG NP NN

O
53 (£)- Scyclopentyl dec-2-enethioate /\/\/\/\)\s /O

54 (E)-Sphenethyl dec-2-enethioate /\/\/\/\/ﬁ)\ /\/@
S

(£)-82-(dimethylamino)ethyl 0 |

55_ /\/\/\/\)J\S/\/N\

dec-2-enethioate

(£)-S2-(diethylamino)ethyl 0

56 /\/\/\/\)l\ N(
dec-2-enethioate g N

[0113]

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-decenoic 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 formulae]

CHS\/\/\/\/YOH + HY —W ———=
{3)

@ 0

\/\/\/\/\H/\W

(1) o
[0115]
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‘Conpound Name Structural Formula 46 (.0-N, Nbis(2-(di et hyl ani no) et hyl )
dec-2-enamde or Hix.] 47 (g-NN bis(3-(dinethylam no)propyl)
dec-2-enamde o 1\1 | 48 CO S-pentyl dec-2-enethioate O
S...---...."-=--...."-- 49 (.0-S-isopentyl dec-2-enethioate o s' 50
(0- S-hexyl dec-2-enethioate

(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
dicyclohexylcarbodiimide (Dce) or
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide - HC1). 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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O ---- . mm ---.... 51 (E)-S-heptyl dec-2-enethioate o 52
(E)- S—decyl dec- 2- enet hi oate 0 53 (E)-S-cycl opentyl dec-2-enethioate
54 (E)-S-phenethyl dec-2-enethioate o 0 55

(E)- S 2-(di met hyl am no) et hyl dec-2-enethioate ol s.'N

[0118]

After finishing the above reaction, the aimed compound is able to be
produced using the known purifying and isolating operations (such as
extraction, chromatography, distillation or recrystallization).

[0119]

The compound of the present invention represented by the formula
(1) includes 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 nerve cells is deteriorated
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\56 (E)-S-2-(di et hyl am no) et hyl dec-2-enet hi oate Or
-N-

S-----.....-N----- [0113] The conpound of the present
I nvention represented by the formula (1) (including the conpound
represented by the fornula (V) as well; it is also the sane in the

foll owi ng description) is able to be produced using trans-2-decenoic
acid as a material. The conpound represented by the formula (1) is

abl e to puRIPdpEetherbO RNANMRNASLISEROWR 141 NGedipl | 24 NAnER@EE! QN
formul ae. [0114]" [ Reaction fornulae] OH + HY --W(3) (2) (In the

f or nul aenelralegeépatevd Resaareand 4 hosaairelitdaaped Tdler sadybdegenerative
The conpound represented by the fornula (1) is able _to be produced by
subj ect i Atpenre stomdsuier rdqgmenianat ctizhgimens fdiseagea Payrkimsgnishdisease,

d ted by the. f | . .
Comrar ot RECkGRIh i, SronRny LSy o eBinatora: difsapeadoBrestitp
dopt th ' | . For. ex | e...
he” compeup i EN LAY P, B Adhrondtht M slaucoma SPhicRIS T e
the conpaupd ARBLES RS ¥t AiddisB¥tandSYor c{bﬁrelssiaﬁe(ﬁ%lﬁai eb%%&]g)

appropri ate condensi ng agent (such as dicycl ohexyl carbodiim
or N ( 3- depmishisnamanaptypiizoNere (iyiioaishodéhindplerentil ptc. THa meagt fan

may be usually carried out in a comon solvent (such as

di chl or ofieRuesRon, the renvgntiphal (rdatineasent faaf detressiorpviphdas tricyclic

epresenigh by Lie Lot e () 1,08 40,2 e (RLET el Lo,
inhibitor (SSRI) or serotonin-noradrenaline reuptake inhibitor (SNRI) needs
at least three to four weeks until the effect appears and, during that period,
the agent is to be periodically administered. However, the agent having a
neurotrophic factor-like activity according to the present invention is able to
be expected to have more instant effect than the conventional ones.

[0123]

The agent having a neurotrophic factor-like activity according to the
present invention is useful as a treating agent or a repairing agent for spinal
cord injury. There has been no effective treating method for the spinal cord
injury where spinal cord suffers from physical injury due to traffic accident,
sport accident, compression fracture of elderly persons, etc. and various
treating methods by means of regenerative therapy have been investigated.
According to the agent having a neurotrophic factor-like activity of the
present invention, a highly safe unsaturated fatty acid ester is an active
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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Al ternatively, the conpound represented by the formula (2) may be,
for exanple, once converted to a carboxylic halide and then made to
react with the conpound represented by the formula (3) in the
presence or absence of a base. Conversion to the carboxylic halide
may be carried out, for exanple, using a hal ogenati ng agent such as
thionyl chloride, sulfyryl chloride, phosphorus trichloride,

phosphor ys HERIRGM RS Aen®ME VA peblferdP netvd RBSRARE] CTRE! £hti-cancer
trichloride. Exanpl es of the base include triethylamne and pyridine.
Usual |y, apéet dsvaigpiagnibetperiplidral aerqodisdrdeannadeniredeblyirivieationarignamna
(3) is 0.5to 2 nol (preferably, 1 to 1.5 nol) to 1 nol of the
conpoundantiransent agey thive dpecvically( dpmageenmacisdgbules tedadueeethe

O Bt el S SR iy lBerd el Sl
u .
0Ll SRR L b U ORS00l

extract i 98 vigdiamd, cahBPAIind ivihdédiak io@ vifbrdlBiziey STald d@ebhOBXamples
[0119] The conpound of the present invention represented by

t he for nof éhd Medionlaldegentothadndamages merve aklly tb hmuab cvenopathy red
free formbut also the forns of salt, solvate and prodrug. In formng
the sal t thamandes the perpbers qwive disorgles dnelydsplatinam drygs such as

advant ageous i n. usi s..a phaymaceuti cal ent. Exanples of the salt
i ncl ude ? PW%CQ%P%P&E’F {a;%‘ﬂr%@ﬁp hosphori ¢ aci d,

hydr ochl ori c %1%5 sulfuric acid or nitric acid and that with an
organic acid such as citric acid, tartaric acid, lactic acid or
glycolic acid. Ekdds Expingeepeaiplidial sabmat edisbedardenbyesdt By anbes
solvate with al cohol. [0121] When t he conpound of the present
i nvent i oantigpmese rigedthynaelhde froimauah(dy aceimgingspaigy anéthiirning pain,
carbon(s), it_includes variqus kinds of isoners such ,as optical .

i soner, Parestiesia ysharkRUBOgsRSf g%ﬁ%#remm@ﬁ Ay OBEBBihEE R tote

Cryotal POVERSPRERERTE SRSt P 30ul PR BalRishe SHEh s

crystal crysta . Torme
[0122]  sensory P& GehB6r PERAYER Hid kBRsPbLARRbNIBMERELSSYY £RAES ARlded
by the forrmula (1) has a neurotrophic factor-like activity, it is
useful amwasnleageaknésvi rithapadpheialaprve dismder ihdkedaet avidnti-ciheer
agent having a neurotrophic factor-like activity accordi na to the
present #gamEnthanthe coswroynds of theerpseieinvesviony ig Hetendeat ivelmpaivea
nervous di sorder. The term neryous. di.sqrder. neans nor bi d. state

wher e f UMETHERS BPeRERGEALAYE disorier driBred b TeniBerry, UFnG e bine
degener at 4 I a i pgl . r e I i

degener aht 9R:0aiak! 2063 heall 06! HasnlaN! SSACRRORALY Spilosr S
dement i agmuNipheidiek §hé¥a§)ﬁa§@3wﬂﬁﬂ1k'an§%a§it§| &€ a8&0icBIRI OASRI Baving

| ateral sclerosis (ALS), Huntington's disease, progressive

supr anuctaaoupaksyn (RS g nidinahie tadmmasteopd bh oyorioghamtmienedilabionsinan
optic nerve disease. The nental . disease stands for depression

(i ncl udi W§1B1 perambinaprasyipagicingbagenss dingdorr ednpinagiryigps ymethod are
hi hr eni tc, i . [ t he . ti I .
troat ng yened fufh bt e Mikdilinal MHetPs rBYind SExRER 4ebpboBihanioms
t et racycéérpgmaggﬂg%ﬁg&ums%&&%ﬁgséerot oni n reuptake inhibitor

r

(SSRI') or serotoni n-noradrenaline reuptake inhibitor (SNRI) needs at
| east three toofigef weeks until the effect appears and, during that
period, the agent is to be periodically adm ni stered. However, the

agent having alhexer dsr ophiparficelagr limitetiant ifer ttheaclosage nfprnn ahethe
present invention.ig able to ge expected to have nore iﬁnstanti_ eff?ct
than t hePhavRasy |agsRbs 1n (the pygsent inventigy apbaRY pf ofgee forms for

neur ot 1 o Caf P enkditd Aftheby 'y 35S UL ¢ PErMES N abPYGHARN

dosage form may be used depending upon the administering form and, for
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[ 0126] There is no particular Iimtation for the dosage form
as the pharmaceutical agents in the present invention and any of
dosage forns for oral and parenteral routes nmay be acceptable.
Further, an appropriate dosage form may be used dependi ng upon the
adm nistering formand, for exanple, the pharmaceutical agents may
be prepared into various kinds of pharmaceutical preparations

| ol udi ng. e AN, RLERALA N o ALAL RLEBAAEEANFUS 5GAPRHLES

tabl ets, gra rs preparati ons
rectal apﬁhkﬁﬁ:h@ﬂcap' %ﬂbﬂ@&t%r@pﬁﬁ&'uﬂ%g esuﬁé@uﬁgueﬂé‘f)aratmn oral
suppositories. [0127] Various preparations nay be prepared by
addi t i onpoépphadiomacokhgisatdpysdesepaldbte grachudesmpolkyders.ehills | arerfiise
bi nder, lubricant, disintegrator, surfactant, fluidizer, etc.

t her et 0. SERRWSS e Brepanakong; ot aiectali srplicadions leaginons pesitoyes caxe,
corn starch, sorbitol, and crystalline cellul ose; exanples of the

bi nder i AAPHARS BERBRFLONS Ul ose, ethyl cellul ose, gum arabic,

gel atin, hydro&wgﬁqpyl cel l ul ose and pol yvi nyl pyrrol i done; exanples
of the lubricant 1 nclude talc, magnesium stearate, polyethylene

gl ycol and hydwagienat egrm&&ﬁmse Qhdy eB@”D*)ﬁ%Ja&Edt heydi siddiest at of
i nclude starch, sodium al ginate, gelatin, ci um carbonate, cal cium
citrate, pbexmxamlogm@wwcaptaiﬂe Iaudammmmﬂysnymd\éﬂuenmbnﬁhru}nbrlcant
silicate;  exanples of {he surfactant i nclude sodi um | aury] sul f at e,
soybean flisintegrators sux éamatfihgfl #erg el tterete Eai%ﬁheﬁaqfeﬂ@odﬂuents

I d I | igh h d d d
21 o nuni R clater £yl otiiBord, DO LI o Sobielc R Ritieafiie

si i cat ecelm@s@X@i%ﬁisesosf @ﬁmﬁn&é&c i 18AE SmbAGHUIEHAYEL Reth ‘F‘%@hhfb%e

gl ycerin, ethanol, propylene glycol, citric acid, sodiumchlorid

sodi um ngtafr tz&a&wﬁ]@j golhitim ﬂi}@@hﬁﬁl@pyl Od2Bllose and poB®iIwflpyh@lidone;
conpound of the present invention nmay be appropriately increased or
decr easeexampiesk phghe dubricagt ivaludegtales magnspnpuostcanate, ralyeshylene

etc. into, co ion an ener al | ni.stered in an
amount | ofISCPbRI e aSORtefy e e oF e PABIRPIE 0f B gRpies grfamr 2glide

t

forzor stiiphssRNEt Rleithld GG AGTAMiEH] Pteiaed %arl%?% o PR
to Exanp I@@ﬂuhh@r%bﬁﬁﬁfﬂtarﬂdny @1} h}%gﬁ@élﬂﬂlr@ﬂlﬁgté %ﬁa%l@@'dfoﬁﬂeng
Exanpl es. [01301 Exanple 1-1 ynt hesi s of (E)-2-(dinmethylam no) et hyl

dec- 2- ensratfacfa@dmpolutd dddium launytandfatad; mdmam ](ecﬂ:hlmi {ukrOsentptisd acid
mol ) and N, N—dlnethylanlnoethanol (90 ng mol ) were djssolved in
anhydr ouestar emdoPelvspliate §0i @xamplasef thﬁdbndyaterrrwhgiq hehh anbzdegish,

4 rmon R A e N T RSO RE Lo  INBEEE QTG AR e
bath for,L %ﬁurﬁ%ﬂﬁﬁ%”aﬁ‘& 3@1&§HP ak lé%&ﬁ)fl d O?ﬁ@ﬂi&essyrhp dvaseline

reaction sdolution was poure ute oricrac

sol uti onglyebrianesthByioEX pi&iStleng #lvedl, Cit1ef Qafdihﬂ MsodNfnC Bhridedr sdiamer
was concentrated to give the aimed conpound as a |ight brown oily

pr oduct . njt@t8 Bhd sodiumpHespiNER. MV 242, positive i on HR-FABVS ni z:
242.2118 EMtH + & | cd for C14H281\102: 242.2120), positive ion FABVS
mz: 242 [N%11¥) -1-NWVR (400 MHz, CDC13) : 0.88 (3H, t, J= 6.8 Hz),

023 08 o Ly yDosd ohthd Eiimp Bl g Hhelgthedl ipyBptian iy B anioghicel
Hz), 6. gﬁl&éﬁeddbr d]ec‘.t'eé-écﬁbyfsta%ilﬁé) dosieo}ééihc—ﬁi(aﬁgéeséx 2symptomlm a

Synthesi's of (E)-2-(di methyl am no)é&thyl det-2-enoat’e [ Conp 1

(Anot herpagéhndtc. into cdididendticah ladd| deay &en‘génmyaddﬁﬁnmered in an
trans-2-decenoic acid (3.4 0.02 nol) followed by refluxing on a
hot wat eamiganh of from lhtmilé)o Amgeoc*ces@br@lwﬁ b0 300ahigo farded wisat ounce

evaporated. i n vacpa. e .2-decenoic agid chl oride.
P oY 1n severatjglwge(? \émmlstratlons per day.
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Pyridine (1 m) was added to a solution of N, N-di nethyl am noet hanol
(2.0 g, 0.022 nol) in tetrahydrofuran (30 m) followed by dropping
into a solution of 2-decenoic acid chloride in tetrahydrofuran (20
ml). The reaction solution was heated to reflux on a hot water bath
for 3 hours, tetrahydrofuran was evaporated in vacuo, water and et hyl
acetate were added to the residue to partition and an ethyl acetate

| ayer maZEcgl eSt tyed therefrom The ethyl acetate |ayer was washed
with wat er~aneg Japorated foll owed by purifying by silica gel colum
chromat ogr aphy[g@eyMel oper: chloroform to give the ainmed conpound as
a light browm oily product. [0133] Spectral data thereof are the sane
as those in Ex@hpl @rdscht [Odadjorcxailpl 8ow be illustrated by referring to
(E) - 3- (D _net hyl am no) propyl dec-2-enoate iCbnpound 2} The sane
oper at i ofxasplas Bxdrihlecresenyrinventinads nat Hindgedta thesfollpwing Examples.
trans- 2- decenohy%ﬂﬁld and 3-di net hyl am no-| - propanol as starting
materials to g he ai med conpound. [0135] Colorless oily

product, Cl4H2E%%é%Yg_\/%?5, HREI M5 ml z: 255.2195 [M+H + (Cal cd for
Cl4H27NQ2: 255 MS mz (rel. int.): 255 (M, 4), 153 (4),

11-1- NWR (400 gl{ﬁthe@@éBQEﬁz (di@n&&iyﬁa"&ﬂmd)eth]ﬁ cﬁc& bﬁéatej{(%%nﬁ(ﬁiﬁd or
s), 145(2H 1.83 (2H, m .24 (614, s)

(2H, t, = 7. ﬂ*aiﬁs)z -DecdBoic2H, acidJ —(676 Hz)mg5 81 1(1H minol)J —and
16. 0, 17Hz 6.96 (111, dt, J= 16.0, 7. Fz [0136# mpl e 3
(E) - 1- (dPhd %Y#@%Wﬁiaﬁngl 3&0 deg. 2-mmell avereomissn @d31]n anhydrouge

1 or carr.i ed out us

Lo DA e X P Sal el afids® S GHME o ot ik | bgth

mat eri al t il
oroduct. NSERARK kBT I RTBOMCaslo i Alls hydspehlos Y GIAOHE, 211V
[M1-1- 1bm6msmnﬁmdﬁbhmdea&&ez&w) Afp&isdtidrveg 0 An FABMEH 0z 1
256[M+I—% 1H NMR (400 MHz, CDC13) : 0.88 (3H, t, 6.8 Hz), 1.22 (3H,
d, J-= 1boor lewy, th_emat (obn brmpyraturddox Sthowds, the 1Bactibh sojytion s
6H, s), 2. 3 1H, dd 2,53

(7. 4 m§ pgu %\fm a%yﬂutsdéw]amﬁﬂomc aoefg solution @lﬁw@;dd gy%t{%at}ngd‘twth

tit= 1 anpl I 1.00) but yl.
dec- 2- en%h]toéoﬁegrz‘rpo'ghg gl?l})rgfé P 1%19?% ag’)rrgo% eé}tg% tgr%]ivﬁ %( P:'eEd
1-1 or ledmPesngak’d BEhOBlows oy prodtet. 2- decenoi ¢ acid and
4-di met hyl am no- 1- but anol as starting nmaterials to give the ained
conpound. [0131]
C14H27:NO2 MW 242, positive ion HR-FABMS m/z: 242.2118 [M+H]+
(Caled for C14H2sNOo: 242.2120), positive ion FABMS m/z: 242 [M+H]J*,
1H-NMR (400 MHz, CDCls) &: 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 Hz), 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-(dimethylamino)ethyl dec-2-enoate [Compound 1]

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

thionyl chloride was evaporated in vacuo to give 2-decenoic acid chloride.
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[ 0139] Col orl ess oily product, C151-131NO2MN 269, HREINMS m z:
269. 2347 [ M+11]+ (Calcd for C161i 31NO2: 269.2355), EIMS nfz (rel.
int.): 269 (M+, 5), 116 (5), 11-1-NWR (400 MHz, CDC13) 0.88 (3H, t,
J 6.8 Hz), 1.29 (8H, hr s), 1.45 (2H, m, 1.56 (2H, m, 1.68 (2H m,
2.18 (2H, m, 2.23 (6H, s), 2.29 (2H, 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) . pyQirib (Ehﬂff%é‘s éddécf—io % “dof (it BY i\ﬁﬂﬂdlﬂiet%y&ﬂiﬁﬂ'étﬁxiaw oy h

dec- 2- enoat e [ Conpound he sane operation a$ in e 1-1

1-2 was Qa2 eooiit teﬂ:ﬁaliﬂgiﬂofm Bodedefotliosreddhyd dedisbing into a solution of
3-di et hyl am no- 2, 2-di met hyl - 1- propanol as starting materials to give
the ai me@- Q@ﬁp@l@n@pld[cdﬂﬂmﬁe in tetrahydroftuiaor (28smlbi I'I}h@rred@tc@n solution

TG W M Pl i g
s). 1. 45%?%;1(%%(% 84 I(fa}c? %\ﬁt%r a%dzet?@ @f%a%g v(zgl% %3%% f(i t%g)x(eggilﬂﬁzpo

(2H, s), par@io ﬁlﬂ-ﬂd e ’etﬂg_rl %Eet%tﬁzlhyeﬁvgfs E&Hbct@’él thbredent. Phé i)l
[0142] Exarrpl e 6 (E)-2-(diethylam no)ethyl dec-2-enoate [Conpound 61

The saneacgataiayer was maﬁxmhwhﬂl watewand-Arapasatedr folletvcaliby psirifging
trans-2-decenoic acid and 2-(di et hyl am no)et hanol as starting

mat er i al Byt #liga veelt %Wml’ém%@@fﬁp y[gti epgjloper: chloxofpun) desgivel the
product, C161132N0O2 &) sitive ion HR-FABMS niz: 270.2424 [ M+H]
Por (Cal BHRFQFORPEYREATH HeBFbrowayly BdiChve |on FABNG m 7. 270

[ MtH] +, 1|—|-N|\/Fe{§)(1ﬁ§§) MHz, CDC13) 5: 0.87 (3H, t, J=7.2 Hz), 1.04
(611, t, J=7 1.29 (811, hr s), 1.45 (211, m, 2.19 (211, m,

2.60 (411, q, Spectrdl dida thbrédf 41lthe damd as@hésd B Ex4ndfle (1211, t, J=
6.3 H), 583[(111 dt, J= 16.0 Hz), 6.97 (111, dt, J=16.0, 7.8 Hz).

[0144] Exanpl e01343 E) - 6 (di net hyl am no) hexyl dec-2-enoate [ Conpound
71 The sgne operation as in Exanple 1-1 or 1-2 was carried out
usi ng trans- Z-Eé@@@i?—é acid and 6-di net hyl am no- 1- hexanol as starting

61 1950 MAEIs D ipe RS RERRRYL A% Bhtats [LomwBL88 Bl e, [y
(calcd for Clg@ﬁé%%.‘% 038&1:%7&1131)5 qn%ﬂﬂ?%e( 501901“]122 v%&z%?r &l oflt %@mg

(311, t, J 1. 29 (411, , 1.44 211

1.51 ( 21ﬂranl§)2 déceﬁrﬂncﬁ atid aﬁ')l 3- Bllﬁ,@tlﬁzld.ﬂunm pr%paﬁol aEbtarging ﬂla%érlals
211, t, J =7.7 Hz
( to give the am:?ed compound.

[0135]

Colorless oily product, C14HorNO2: MW 255, HREIMS m/z: 255.2195
[M+H]*+ (Calcd for C14H27NO3g: 255.2198), EIMS m/z (rel. int.): 255 (M+, 4),
153 (4), TH-NMR (400 MHz, CDCls) 0:0.88 (3H, t, J= 6.8 Hz), 1.29 (8H, br s),
1.45 (2H, m), 1.83 (2H, m), 2.18 (2H, m), 2.24 (6H, s), 2.36 (2H, t, J = 7.2 Ha),
4.16 (2H, t, J = 6.6 Hz), 5.81 (1H, dt, J = 16.0, 1.7 Hz), 6.96 (1H, dt, J= 16.0,
7.0 Hz).

[0136]

Example 3

(E)-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

33



4.11 (2
= 15. 8,

dec- 2- enoat e [ Conpound 8]

or 1-2 was carried out using trans-2-decenoic acid and

2- (i sopropyl thio)ethanol as starting materials to give the ained
conpound. [0147] Qly product, Cl15H2802S MW 272, 11-1-NWR (500
MHz, CDCigkie tHe S8ndBkbm ouﬂd 6.6 Hz), 1.28 (8H m, 1.28 (6H d, J
= 6.6 Hz), 1.45 (2H, n), 0 (2H, mM, 2.78 (2H, t, J =7.2 Hz), 3.00
(1H ny, 4.27 [@37]t, =72Hz)582(1HdJ—146Hz)698
(1H, dt, J = 14.6, 6.8 Hz). [0148] Exanple met hoxyet hyl

dec2e
or 1-

celloso
Qly pr

H t, J =6.6 H, 5.81 (111, d, J = 15.8 Hz), 6.96 (1H, dt,
7.0 Hz). [0146] Example 8 (E)-2-(isopropylthio)ethyl

<ol TRIRRIE w24 08P LA e Fo?f'eégﬁﬁa@@%o%ﬁ‘éw o

(500 i EBAFRISERA S NPT, ORI (BNt CRURTY - s e bl -

1.43-1.
(2H,
15.8, 6.
[ Conpou
carried
startin

46.4 Hd), T2 IR, (JZHIOQ'EHZ)J 1225 (84, Br%) Mz (@}14@:1)(@418 @H $)63
M, 4.28 (2H, n), 5.86 (1H d, J = 15.8 Hz) dt

8.2%&§6H, [3013(3}1 (Ei,’amhdl, g=Ti3.2,( &R e R158x{1&E, ’r@d Jdcebgz mdaé)es 10
nd 101 e tion as_in Exanple 1-1 or 1-2 was
"B L DTG AR, RS 1B dlethaP b § 808 ve as

g mat er[091I ]to give the ained conmpound. [0151]

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-decenoic acid and 4-dimethylamino-1-butanol as starting materials
to give the aimed compound.

[0139]
Colorless oily product, CigHsi1INO2 MW 269, HREIMS m/z: 269.2347
[M+H]* (Caled for CieHz1NOz: 269.2355), EIMS m/z (vel. int.): 269 (M, 5),

116 (5), tH-NMR (400 MHz, CDCls) 6:0.88 (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 (24, t,

J=17.6 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)-3-(dimethylamino)-2,2-dimethylpropyl dec-2-encate [Compound
5]

The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 3-dimethylamino-2,2-dimethyl-1-propanocl as

starting materials to give the aimed compound.

[0141]
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O ly product, Cl4H2603 MN 242, HR-ESIMS (positive ion node): raiz
243.1961 [ MtH + (cal cd for Cl14H2703, 243.1955), 111-NWR (500 MHz,
CDC13) 5: 0.88 (3H, t, J =6.9 Hz), 1.21-1.24 (3H, nm 1.27-1.30 (811,
m, 1.42-1.46 (2H, m, 2.17-2.22 (2H, dt, J = 7.5, 6.9 Hz), 3.52-3.57
(2H, rr), 3.65-3.67 (2H, n), 4.27-4.29 (2H, m, 5.86 (1H, d, J = 16.1
Hz), 7.00 (1H, at, J = 16.1, 6.9 Hz). [0152] Exanple 11

(E)- 1 3- di et hoxwoPorms%ﬂIy gﬁm&tea%g%mggé HERIMS m/#FRS8506

operatlon as |1n arrp e 1-2"was carried out usi ng

trans- 2- fideéfioi(Cabal tbraQeHsBiOH: 293035113 PIMS Relz &31 sﬁmr)ttzeg (M+, 2),
materials to give the ai ned conpound. [0153] product ,
Ca 716204 JHMBD0H-NALRSIAGD Ve DR o (BALSHL ty 3= 320 2000, St

1716 (G4l 4 (1, bl vk (L )2 IO DL, oy 255 gl % 28 (o8 o qdredl)
Eeanpl ¢ 1 ﬂ‘%k@’f?&%.}” P BTEGh R R PR en”’oat .

[ Compound 12] [p142] The same operatl on as in Exanple 14 or 1-2 was
carried out using trans-2-decenoic acid and

2- (2- (di net hyl Bsangiletthoxy) et hanol as starting materials to give the
ai ned conpound [0%5,5] . .Colorless oily 8r oduct, C18H31l\ TO3MWV
285, HREI I\/B m(@) 2 élezbmn[lmppetil 1 dpg2-qroate dCompoung @l NO3:

ﬁ/HZBS 2%%8_ 3) 6 opFrelttgc}:n as éngéﬁplﬁ%)z% of éﬁz (vgz%s g%rlrleldi yl\/gué;4001
It 52 22a21§a%f§ 2 %c?rg%g 8 ?’nozb (dﬁzt?&lzﬁﬁ%)%t%‘}{otl %3 sﬂ%zlgg%%%eégggo :

(1H, dt, g}bretlﬁ;ﬁrﬂ—@@oﬁ PEndl111, dt, J= 15.8 Hz). [0156] Exanple 13
(E)-2- (2 (diet hhyl ani no) et hoxy) et hyl dec- 2-enoate [ Conpound 131

The sane operat Od|43las in Exanple 1-1 or 1-2 was carried out usi ng
trans- 2- decenmé d and, 2-(2- (gljl et k&él am no) et hogé%/) et han as
starting nat eri&pk® Sng}b’ t R&O 0, POSItL‘ngh%OH

f L?“”&Sﬁ%%ﬁ%%ﬁ”%@ %5%%@%?@%%? ﬁﬁfﬁlﬁ ST
(2, 11NiBokA9R MBASTER ) Wy B (Skavtm dro@ e DAL (i

q, J— 7. BHHz), ,J—27@6H(22HL 04, (6]H= t6J3 sz)Hz)Slm (S, bi s) J=4% (:BHHZﬁ) 231969
(2H, t, J= 4.8 Hz), 8 (2H, t, Jr 4.8 Hz), 5.84 (111, dt, J= 16.0
Hz), 6. 9@H.m), U460 (QH QGJE’?EYHQZ)J—%M (2H, t, = 6.3 Hz), 4.20 (2H, t, J= 6.3 Hz),

5.83 (1H, dt, J= 16.0 Hz), 6.97 (1H, dt, J= 16.0, 7.8 Hz).
[0144]

Example 7

(E)-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 product, CisHssNO: MW 297, HR-EIMS (positive ion mode): m/z
298.2761 [M+HI* (caled for Ci1sH3sNOg, 298.2741), H-NMR (500 MHz,
CDCly) 6:0.88(3H, t, J = 6.9 Hz), 1.29 (8H, m), 1.33 (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 Haz),
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[0158] Exanple 14 (E)-3-(2-(diethylam no)ethoxy)propyl dec-2-enoate
[ Compound 141 The sane operation as in Exanple 1-1 or 1-2 was

carried out using trans-2-decenoic acid and

3-(2-(di et hyl am no) et hoxy) propan-1-ol as starting materials to give

t he ai med conpound. Conpound 14 was obtained by the purification
using silica gel colum chromatography. [0159] Exanple 15

(E) - N- ety ( 2%?%%}3'*63@‘1@9 [5%3['*@@# nd 33l45 g Hz), Té“@g gléigd?p,?mis%”ﬁs

in Exanpl'é€ 1-170or 1-2 'was ¢ar out " usi ng enol ¢ acid and
met hyl anigg, as starting materials to give the ained conpound. [0160]
White powder, nmp 60-63 C, Cij H21NO EIMS mz 183 (M) 11-1-NWR
(CDC13, 500 MHK)148]0. 88 (3H t, J =7.0 H), 1.22-1.33 (8H, n),
1.40-1.46 (2H,_n), 2.14- 19 (2H, m, 2.88 (3H, d, J = 5.0 Hz), 5.41
(1H, brs), 5. 7&3@6_@1 6. 83 (1H dt, J = 15.3, 7.0 Hz). [0161]

oporatfon as’ .?@%Z{ﬁ@%gmﬁﬁh@ SPhSEel oo i
the. a1 med_ compofd b ROy Ric a3 T Rxdplt 311 bPH IR kituted fyiihs

El M5 M Z tdh&-%-Wderdic ladMVR {dCRE sk, r@ﬂtM@étlﬁrﬁB a(s3étart1n JnratdriflsHio
1.17 (31K, t, J = 7.3 Hz), 123132 (8H, m, 1.41-1.46 (2H m

2. 14- 2. 18ive2ihg, am)ed@oﬁ@o@n@i) (2H, n) 5.40 (1H, brs), 5.71-5. 75 (1H,
m, 6.83 (1H, gdt, = 15.3, 7.1 Hz). [0163] Exanple 17 (E)-N butyl
dec- 2- enam de ound 17]

Oily product, Ci15H2s028 MW 272, IH-NMR (500 MHz, CDCl3) §:
0.88 (3H, t, J = 6.6 Hz), 1.28 (8H, m), 1.28 (6H, d, J = 6.6 Hz), 1.45 (2H, m),
2.20 (2H, m), 2.78 (2H, t, J = 7.2 Hz), 3.00 (1H, m), 4.27 (2H, t, J = 7.2 Ha),
5.82 (1H, d, J = 14.6 Hz), 6.98 (1H, dt, J = 14.6, 6.8 Hz).

[0148]

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, C13H240s MW 228, DART-MS: m/z 230 [M+2HI,
H-NMR (500 MHz, CDCls) 0:0.88 (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 (2H, m), 5.86 (1H, d, J = 15.8 Hz), 7.00 (1H, dt, J = 15.8, 6.9 Hz).

[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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The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans- 2-decenoic acid and butylam ne as starting materials to give
t he ai ned conpound. [0164] White powder, np 31-32 t, Cl4H27NO,
EIMS raiz 225 (M) 11-1-NWR (CDC13, 500 MHz) 0.88 (3H, t, J = 7.0
Hz), 0.93 (3H, t, J =7.4 H), 1.23-1.32 (8H, m, 1.32-1.40 (2H, m,
1.40-1.46 (2H, , 1.48-1.54 (2H, m), 2.14-2.19 (2H, m), 3.30-3.34

(2H, ™, a?%ﬁé%%‘ﬂff) 5.72-5.76 (1H, m, 6.83 (1H dt, J = 15.2,

7.0 Hz). anple 18 (E)-Nisobutyl dec-2-enam de [ Conpound
18] The §@me]operation as in Exanple 1-1 or 1-2 was carried out
using trans-2-decenoic acid and isobutylamne as starting materials

to give the ai faly pmﬁlmhndml-ﬂiaﬂ)@fMW 242, HWESéMﬂ)ﬁpmuvermon mﬂﬁe%mc&a:
Cl141 -127NO, El NS@/I 225 1H NVR 500 2& I§ 1)
t, J = 72834961 ’9131])( é}arlc@j OTJ w703, HAS3. 135@315 NMR4590 Mﬁ Cl

b1 8 il Db i Dby e 51 P50 e o, 02

15 2, 7. 22%}3) {2%6?23'% (!u;e J97 4 Blg Hﬁ%‘%ﬁg%@f({zﬁ ﬁrﬁo@f -3.67 (2H,

npoun e sane op eration as in

car ri ed ol 4UBT-Np29 (BHS 17), CtESGI(QHC dagi 4 1@ }Myhaao QEHadt,sy ar 16196. 9
materials to give the ai ned corrpound [0168] Qly product

C131- 123H)MN 239, HR-ESIMS (positive ion node): mz 240.2305

[ MH - 11+ (cal CP f@i C131- 1301\ 10, 240.2322), 11-1-NMR (500 MHz,
CDC13) 6: 0.86l®M%¥8 (611, m), 1.26-1.33 (1211, n), 1.41-1.45 (211,
m, 1.51-1.54 E%gm %,112. 14-2.19

(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]

Qily product, C17H320+ MW 300, HR-ESIMS (positive ion mode): m/z
323.2193 (caled for C17H3z204Na, 323.2188), 'H-NMR (500 MHz, CDCla) &
0.87 (3H, m), 1.18 (6H, m), 1.27 (8H, m), 1.44 (2H, m), 2.19 (2H, m), 8.52 (4H,
m), 8.60 (4H, m), 5.15 (1H, m), 5.86 (1H, m), 6.98 (1H, m).

[0154]

Example 12

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

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

[0155]

Colorless oily product, C1sH3s1NOs MW 285, HREIMS m/z: 285.2298
[M+H]* for (Caled for C16H31NO3: 285.2304), EIMS m/z (rel. int.): 285 (M*, 2),
116 (5), 'H-NMR (400 MHz, CDCls). 6 :0.88 (3H, t, J= 6.8 Hz), 1.28 (8H, br s),
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(211, m, 3.29-3.33 (211, m, 5.76 (111, d, J = 15.2 Hz), 6.83 (111,
dt, J = 15.2, 6.9 Hz). [01691 Exanple 20 (E)-Nisopentyl
dec- 2- enam de [ Conpound 201 The sane operation as in Exanple
1-1 or 1-2 was carried out using trans-2-decenoic acid and

I soarayl am ne as starting naterials to give the ainmed conpound.

[0170] White powder, np : 28-31 it, CI5H29NO, EIMS mlz : 239
(1W 1H NVR; (S3PGh3, 2 Q@Qzﬁr'%ﬁ) 924618 &3%&(2}}] t-J-7 503H7z) 3.81 92H( BH¥=
,J:67Hz)12312 m, 1.40-1.46 (4H , 1.59-1.67 (1H,

m, 2.1452 Hy)(2H0 @H, t3J325SHﬁ) (422$(21i,,t 51:’35 3(E}zd) 5385)(1H5d¥,135 138
(1H, m, 6.82 (1H_dt, J = 15.3, 7.1 Hz). [0171] Exanple 21

(E) - N- t eH2)p@RONL Fielt, =ddaitli®. [ Corpound 211 The sane
operation as i nple 1-1 or 1-2 was carried out using

trans- 2- deceno id and tert-anylam ne as starting materials to
gi ve the ained [0172] O ly product, C15H291\10 MW
239, HR- ESI M5 8@?@1'&;% I on m)de) n z 240 2311 [I\/H—|]+ (calcd for

C15H30NO, 240. t, J _

1.40-1. 45 (2H Tﬂn)a saln@@péré‘lﬁoﬁ&lsl 1nnExa}2i.ple? 12 ibﬁ 1(2Hvas’r):arr5ed?6u@ 1isb,ngj,
J= 14 91:1"_&'12:(25 2- deggno(lgHacPcf and 2 ](2 (d1ethy1am1n0)etLg}%;)se!;hanol as starting
materials to give the aimed compound.

[0157]

Light brown oily product, CisHssNOs3 MW 313, HREIMS m/z:
318.2614 [M+H}* (Caled for CisHssNOs: 318.2617), EIMS m/z (rel. int.): 313
(M+, 2), 298 (2), 1H-NMR (400 MHz, CDCls) 0:0.88 (3H, t, J= 6.6 Hz), 1.03
(6H, t, J= 7.3 Hz), 1.28 (8H, br s), 1.44 (2H, m), 2.19 (2H, m), 2.57 (4H, q, J=
7.3 Hz), 2.66 (2H, t, J= 6.3 Hz), 3.58 (2H, t, J= 6.3 Hz), 3.69 (2H, t, J= 4.8 Ha),
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-enocate [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-decenoic acid and methylamine as starting materials to give the
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Example 22 (E)-N hexyl dec-2-enam de [ Conpound 221 The sane
operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and hexylam ne as starting materials to give
t he ai ned conpound. [0174] Wit e powder, CAI-LI NO MW 253,
HR-ESI MS (positive ion node): mz 254.2468 [ M11l]+ (calcd for

C161 - 132N0, 254.2478), 1H NWR (500 MHz, CDC13) 0.86-0.89 (6H, m,

1.25-1.34; Iﬁg&ldondp uan 41-1.45 (2H, ), 1.49-1.55(211, ),

2.14- 2. 18(211 , 3.28-3.32(211, m, 5.76 (111, d, Jr 15.2 Hz), 6.81
(111, dt, J B(BLGZJ] 6.9 Hz). [01751 Exanple 23 (E) N- hept yl

dec- 2- enani de {?‘é npound 231 The_sane operation as in Exanp

1-1 or 1-2 wasVhiteiRewder, wp ngb963nd- 2-CledenOc BV ana - 183 (M+)

wnc b posAertE Rk STMER" % e3sRH sod ?fﬁ ey (i) )
coc1s) . Toba(a i b s EN, 298Gl g Sl AR B

(211, n)m}ysg?@(ﬁﬁ(a@le 89 (18, g% 15250 1) 3. 28-3.32(211,
5.76 (111, d, J = Hz) , 2°(111, dt, J = 14.2, 6.9 Hz). [01771
Exanpl e 24 (EBO]J’@](]hept an- 4- yl) dec- 2- enam de [Corrpound 241 The
sane operation as |n Exanple 1-1 or 1-2 was carried out using

trans- 2- decen 4-heptylamine as starting materials to give

d
th d d C17H33NO0 MW 267,
HR-eEgII NE (Sggpwﬁ?‘%w% S%QHW&ZE‘%@BO u‘ghfplll+ (cal cd for
C 7H34N0, 268. 0]
) o (10b (Gllﬁﬁé@ajnéH'Q[E}Mﬁﬂéz?%glng?%@l or 128 ad g%xjj_me& ouf ]1-15171%3"
(211, m trahsiBdeeddoic dicid dnd ebhPlamine o Hariind lnaﬁéli'laﬂls to @ﬁ@tl’(&é&b&ed’lr

s)574(111 d, J = 14.6 Hz), 6.82 (111, dt, = 14.6, 6.9 Hz).
[01791 Ezampbends
[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), 3.83-3.39 (2H,
m), 5.40 (1H, brs), 5.71-5.75 (1H, m), 6.83 (1H, dt, J = 15.3, 7.1 Hz).

[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, CiH/NO, EIMS m/z : 225 (MY
1H-NMR (CDCls, 500 MHz) 0:0.88 (3H, t, J = 7.0 Hz), 0.93 (3H, t, J = 7.4
Hz), 1.23-1.32 (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-(octan-3-yl) dec-2-enam de [ Conpound 251 The sane
operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and 2-ethyl hexylam ne as starting naterials to
gi ve the ai med conpound. [0180] Qly product, C181135N0 MW 281,
HR-ESI MS (positive ion node): mz 282.2778 [MH E (cal cd for
ClsH36NO, 282.2791), 11-1-NWR (500 MHz, CDC13) : 0.88 (311, t, J =
7.5 Hz), 0.90 (Hk) t, J = 7.5 Hz), 1.32 (1611, m, 1.44 (4H m 2.16
(211, dt, = 6.9 H), 3.26 (1H, m, 5.40 (111, hr s), 5.75 (1H d, J
= 14.9 Hz), 6.8Zapillé, 180t, J = 14.9, 6.9 Hz). [0181] Exanple 26
(E)-N-(2,4,4-trinet hyl pentan-2-yl) dec-2-enam de [ Conpound 26]

The sanme oper afEoN-webutylBearbramide dCobprundsi&arri ed out using
trans- 2-deceno't[®§aci d and 1,1, 3, 3-t trarrit hyl but .yl am ne as starting
materials to glGg Saae SPREAIR ASdaNgxampigd]l or I"2 Wiy gayiesygut using

C181135 MV 281, HR- ESI. OSiti,ve ion node):..mz 282.277 Mt1:,17 +
(ool oo N £ b B SHEAD P B R AR Sl AL bifegpd
(3H, t, difedBuihngl. 00 (9H, s), 1.28 (8H m), 1.43 (611, s), 1.67
(2H, ), “1.78 (211, sy, 2.14 (21-1, dt, J = 6.9 Hz), 5.24 (11-1, hr
s), 5.66 (111,[0l66) = 14.9 Hz), 6.75 (111, dt, J = 14.9, 6.9 Hz).

[0183] Exanple 27 (E)-N-cyclohexyl dec-2-enan de [ Conpound 27
The sanme oper aWhite azow derExappl e4£'4§ &, ﬂlZHﬂ@iOceéWSdnd&ﬁ L?@%n@\/m

i ve t he B SRS bEm a0t Ay B 88 Ginsed ~H bR 886 &3 i Bdvo
. EIMB mpgy 13311 GWVB, o 11 A1 MB7(GBCT), 2P M 1l 88, e3ho i9 (™
m), 3.14-3.17 (2H, m), 5.45 (1H, brs), 5.74-5.77 (1H, m), 6.84 (1H, dt, J =
15.2, 7.0 Hz).
[0167]

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, C1sHsaNO MW 239, HR-ESIMS (positive ion mode): m/z
240.2305 [M+H]* (caled for C15H3oNO, 240.2322), TH-NMR (500 MHz, CDClg)
§: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), 3.29-3.33 (2H, m), 5.76 (1H, d, J = 15.2 Hz), 6.83 (1H,
dt, J = 15.2, 6.9 Ha).

[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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7.0 Hz), 1.09-1.21 (311, nm), 1.23-1.32 (811, m, 1.34-1.46 (4H, m,
1.59-1.74 (3H, m, 1.92-1.97 (2H, m, 2.13-2.18 (211, m, 3.80-3.88
(1H, m, 5.23-5.31 (111, m, 5.70-5.73 (111, m, 6.81 (1H, dt, J =
15.3, 7.0 Hz). [0185] Exanple 28 (E)-N phenyl dec-2-enam de

[ Conpound 281 The sane operation as in Exanple 1-1 or 1-2 was
carried out using trans-2-decenoic acid and aniline as starting
naterlals 1.9 ve the ai mned conpound. [0186] Yel | owi sh-white
powder , Qgcg? RE¥M%101123N0, EIMS mfz 245 (M) 11-1-NVR ( CDCL3,
500 MHz) 0 89 (Bitp] t, J = 7.0 Hz), 1.23-1.36 (811, m, 1.45-1.51
(211, n), 2.21-2.2 (2H m, 5.89-5.93 (111, m, 7.00 (111, dt, J =
15.2, 7.1 Hz), Whid®- go@8ex, 2}, n28 31. &3, (czgﬂgmo TEBES7n60 {299 ML)
[01871 Exanple 29 E) - N- phenet hyl dec- enamdeéz ound 29]

The same! ,.aoogz&m 1085 G4 111 50 e, Ootleb b2 QHL, dailrg 6.7

to g ve HHe %?sa-a@o%&% ORERE G e RV RN
purifi Caﬂ)‘?’1%.3@—@.@6S(EH,Cﬁ),gg.'37cﬁlﬁ’,”%‘rs9,h5.“?‘l%% &Y m), 6.82 (1H, dt, J =
15.3, 7.1 Ha).

[0171]

Example 21

(E)-N-tert-pentyl dec-2-enamide [Compound 21]

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

[0172] ,

Oily product, C1sH2oNO MW 239, HR-ESIMS (positive ion mode): m/z
240.2311 [M+H]* (caled for C15HsoNO, 240.2322), 1H-NMR (500 MHz, CDCls)
6:0.85 (8H, 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, d,
J =14.9 Hz), 6.95 (1H, dt, J = 14.9, 6.9 Hz).

[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, Ci1gHs:NO MW 253, HR-ESIMS (positive ion mode):
m/z 254.2468 [M+H]* (caled for CisHs2NO, 254.2478), 'H-NMR (500 MHz,
CDCls) 6: 0.86-0.89 (6H, m), 1.25-1.34 (14H, m), 1.41-1.45 (2H, m),
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[0188] Exanple 30 (E)-N-(2-pyrrolidin-I-ylethyl) dec-2-enam de

[ Conpound 30] The sane operation as in Exanple 1-1 or 1-2 was
carried out using trans-2-decenoic acid and

1- (2-am noet hyppyrrolidine as starting nmaterials to give the ained
conpound. [0189] Li ght orange powder, np : 56-58 C,
C16H30N20, EIMS mlz (%9 : 266 (Me) 111-NWR (CDC13, 500 MHz) 5 : 0.88

1753 5 AP A A D S CE BRI & 15

t, SHBz)FB)&l (3H121t3J4:61521$9H)z) 5.78-5.82 (111, m, 6.22 (111,
brs) 6 84 (111 dt, J = 15.3, 7.0 Hz). [0190] Example 31
(BE)-N, N-di et hy[OWéﬂ 2-enam de [ Conpound 311 The sane operation

as in Exanple ﬁ-l or, 1-2 was carried out using trans-2-decenoic acid
and di et hyl am ting materials to give the ai ned conpound.

d n
E&l?llzl) . 196 fﬁﬁ g)eX Reiiide [C‘i%é?‘%w3m2(zg) gL (100) 225
100 (6), 83 (G’E[‘heas%nﬁégberﬁ?ﬁoﬂ 28)in Egé-ﬂﬁ e EXPBP1182 3das Lol B‘[lﬁj'ugfﬁgyl

dec- 2- enam de [ Conpoun me operation as In Exanp e

1-1 or lizhnwa2-deadsrnidiedacidt atidi heptylanine adeserting atitdriahd to give the
di butylam ne as starting nmaterials to give the ained conpound. [0193]

Q |y prodused compe®3eo MV 281, HR-ESIMS (positive ion node): nifz
282. 2780 [I\/HHI[Ir](()?cagl cd for C18H331\10, 282.2791), 1H NMR (500 MHz,
CDC13) 8 (3E1, t, J =6.9 Hz), 0.92 (311, t, = 7.4 Hz)

2 19 E‘Z’Tl ) Vpite eifley) it 3 o ﬁﬁ?ﬂéﬁﬁ% @0?%%95?0;&?5546” :

- )7 5[ gz)nlz 626682631 DA (1S BIH:&B9268H638), . 1H NMRA (00 8487,
CDCIS) 0:0.88 (6H, t, J = 6.9 Hz), 1.27-1.31 (16H, m), 1.40-1.45 (2H, m),
1.49-1.53 (2H, m), 2.14-2.17 (2H, m), 3.28-3.32 (2H, m), 5.76 (1H, d, J = 14.2
Hz), 6.82 (1H, dt, J = 14.2, 6.9 Hz).

[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]

Oily product, C17H33sNO MW 267, HR-ESIMS (positive ion mode): m/z
268.2626 [M+H]* (caled for C17HssNO, 268.2635), tH-NMR (500 MHz, CDCls)
d:0.88 (3H, t, J = 7.4 Hz), 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 s), 5.74
(1H, d, J = 14.6 Hz), 6.82 (1H, dt, J = 14.6, 6.9 Hz).

[0179]

Example 25

(E)-N-(octan-3-yl) dec-2-enamide {Compound 25]
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Exanple 33 (E)-N, Ndipentyl dec-2-enam de [Conpound 331 The
sanme operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and di anylamne as starting naterials to give
t he ai ned conpound. [0195] Qly product, C20H39NO MW 309,

HR- ESI MS (positive ion node): raiz 310.3097 [M+l-1]+ (calcd for
C20H40NO, 310.3104), 111-NWR (500 MHz, CDC13) : 0.85-0.95 (911, m,
1. 25-4. 39 (16|"I‘h@')sar&e4}'§)e§§ﬂ‘bn@s1n1E§§m&>¥él-1h1'?5} 18 s GRhled B yhirdd
(211, m, 3.35 H, 6.90 (111, d

= 14.9, fr&ﬂﬂscéﬂﬁ@@m&xm@l%eﬂﬁdhé@laﬁhﬂb (hsh@ay‘tm@ema&eﬁamw%we
[Corrpound 34] The sane operation as in Exanple 1-1 or 1-2 was
carried &be aimpdgommawnd- decenoi c acid and di hexyl anine as starting
materials to gt;oveqq&he ai med conpound. [0197] Qly product,
C22HA3NO MW 33 ESI M5 (posi tive ion node): mz 338. 3421 [I\/H—I] +

(531 1 SoP SRR S0 Y PN G B Bhon s

(211, m 28@ 2G8([RA-LH ]+ (caiceffo¥ (3418H§3N032§9 20811 1H- NMRA506041Hz) C]ﬁCl%)B

(111, m, 6.90 (111, m). [0198] mple 35 (B)-N-ethyl - N hept

dec- 2- enafni @88 (GEhpo '73’5Hz) 090 (TilHa tsarre7cﬁoéﬁzb,t1 88 (asH, rmEﬂa%(ﬁ-I
1-1 or 2)was carried out us) ndeec noic acid a

N et hyl - L b6 (P En ke 5688} 5 0 0 g s b ity 9 = 14.9

conpound 0] 0191 137NO MW 295 HR- ESI M5
pggl LiEs ér‘trgﬁ‘o(&g’ dt, ﬂrz%%ﬁnz{gg% [M+H + (cal cd for C191- 137NO,
2962948) 11- 1§JyM3] (500 Mz, 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, C1sHssNO MW 281, HR-ESIMS (positive ion mode): m/z
282.2778 [M+H]* (caled for C1sHssNO, 282.2791), TH-NMR (500 MHz, CDCls)
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, d, 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-decenoic acid and cyclohexylamine as starting materials to give the
aimed compound.

[0184]

White powder, mp : 94-96 C, CigH2sNO , EIMS m/z : 251 (M%)
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1.23-1.34 (17H, m, 1.45 (2H, m), 1.56 (2H, m, 2.19 (2H m, 3
(1H, t, J =7.7 Hz), 3.36 (2H, m, 3.42 (1H m, 6.17 (1H d, J
15.3 Hz), 6.89 (1H, 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 36] The
sanme operation as in Exanple 1-1 or 1-2 was carried out using

t rans- 2- dACoNAIRC(AIO LT, 3R ﬁ%)d'me@.ggl(?ﬁﬁ%n?é 720 HAM 09-3% S b)Y
materials to give the al med conpound. [0201 Col orless oily
product , 1CBHRSN2OHMA)24B4-p086 (4Memi)on. 39R1FABISH Nal) 7 1.9241. @284, m),

[ MFH E (Cal cd for Cl4H23N20: 241.2280), positive ion FABVG: mz 241

[ MkH] +, DARFAVES (2H; 14 8.30FABS( 1, i), 5-29vR.3 UM, 5T0cH3}3 StHOnBs
(3H, t, J=6 ),. 1.28 (8H,_hbr s), 1.43 (2H, m, 2.14 (2H, m, 2.23
(6H, s),GZSM@%’;%;Jtz, 1§L3=%.-%H4§), 3.40 (2H, t, J= 5.8 Hz), 5.79 (1H,
dt, J= 15.6 Hz} 78%.]17 (1H of NH), 6.82 (1H, dt, J= 15.6, 7.2 Hz).

[ 0202] Exanpl e %1 (E)-N-2-(di et hyl am no) et hyl dec-2-enam de

[ Compound 37] sanme operation as in Exanple 1-1 or 1-2 was
carried out usﬁ{%f%gezdecenoi c acid and

N, N- di et hyl et héi)eNlpRemkladdcrecasnfilalComgpomdeslal s to give the ai ned
conpound. [0203 Col orless oily product, Cl161-132N20 MV 268,
posi tive ion HRhEABNB: wperati@n agdoExampiler 1(1car dd2 vors crgied ggiging

269. 2593), positive . ion FABMS nil.z: 269 [MH +, 11-1-NVR.(400 Mz,
CDC13) :%@“%95‘@3%‘“‘11? il earg/is ﬁzl)lf,mq.a@lsta[ftwg, matéijals $o gi )t}qela%ed
(8H, hr ggmgjﬁﬁ&(ZH, m, 2.16 (2H, m, 2.54 (4H, q, J= 7.1 Hz), 2.56
(2H, t, L i ), 3.36 (2H, t, J=. 7.6 Hz), 5.79 (1H, dt, J= 15.4
Hz), 6.26 (1H pfiget), 6.81 (1H, dt, J= 15.4, 7.6 Hz). [0204] Exanple
38 (E)-N3-(di nethyl am no) propyl dec-2-enam de [ Conpound 381

The same oper a¥elbowah-whitexpowlter, Imp 0654552 a6 16BN IEOMIS us? rig245

trans-2-decenoi c_acid and N, _N-di nethyl propane-1, 3-di am ne as starting
ot o 1 a1 D1t Gl ARG Rl 5088 Bl * PEDGIH, & 9= 1 EHabel 351558 G

procct, RSELIED UALZRS, SR TGRS 3/ 20 258,75 I G BLSE
oo ( ani b3 Bh PRy A8 G, 7. da €3er 60, 7iB8-7.60 G Peg. T M )
H4'), 2.25 (6f§189] H6, 7), 2.41 (2H, t, J= 6.3 Hz, H4), 3.40 (2H,

dt, J= 6.3, 5.8 Hz, H2), 5.73 (1H, dt, J=15.2, 1.5 Hz, H2'), 6.77
(1H, dt, J= 15E2am®l®@287, H-3'), 6.98 (1H, hr s, H1).

(E)-N-phenethyl dec-2-enamide [Compound 29}

0.88 (6H, m, 1.14 (1H, t, J = 6.9 Hz), 1.18 (1H t, J = 6.9 Hz
.2

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.

[0188]

Example 30

(E)-N-(2-pyrrolidin-1-ylethyD 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-aminoethyl)pyrrolidine as starting materials
to give the aimed compound.

[0189]
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[ 0206] Exanple 39 (E)-N-3-(diethylam 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, C17H24N20 MW 296,
HR-1 T-TOFMS rol z: 297.2935 [ M+HI + (Cal cd for C17H25N20: 297.2900),

L INIRDRO Mt (e pliwlleliing Whe-h8 7 CutlodfaQ. TS mid (o 2661
7.1 Hz, KWvB)) H-NMHK 2EDMAigno M- 5 dzg8 @13&1—; J2~3750§-?z')'| 1Qtzr1~132=(8H
7.3, 73Hz,H—4),253(6H qui n, 8),

(211, ddm}4d. 4111—5475215 hiz), 1-72Y1.88. (m (n:'DHz 114—211:8 151{31:132253—2258 (5H76
(111, qU| : J- 3 Hz, H3 7.59 (111, br s, 0208] Exan?

40 (E)-Nl ( %Hptoq'!)ﬁ 6@1%@)&&% 46 212Lé1ﬁ)arﬁ%|% %&B@Hjnﬂ) 4072 (1

The sane.oper a 1 or 1-2 was carried out using
trans- 2- 85@@92%4&&}& %t’£H%Wd$' propyl et hane- 1, 2-di am ne as
starting nater'gﬁggoito gi ve the ai med conpound. [0209] Br own
oi |y product, CI81138N20 MWV 296, HR-IT- TOFMS 297. 2935 [ Mt111l+ (Cal cd
for C181137N20Ex39%18%35), 111-NWR (500 MHz, CDC13)0.88 (311, t, J=
6.9 Hz, H10'), 1.02 (12H, d, J= 6.1 Hz, 116 7, 9, 10), 1.28 (811,
m H 6 -91, 1. 49 NNidiegaylndeciZenamite [Compsupd 31116 (211, ddt, J=
6.9, 6.9, 1.5 Hz, H4"), 2.61 (211, _t, J= 5.7 Hz, 11-3), 3.02 (211,
sext, J= 6.6 Hhejsame ogprationas ipyExamplel-lera-2gvas Pﬁrrlqdwﬁ usyig 4
(111, d, Jr Hz.. H2 1 uin, J=.7.3 H 3 0210]
Seanpl o FERERRE80e AGE 8 DRUPEERYPY AL st Tin, e erialiigl Riyea
The sarreaﬁﬁga%i@@,uqﬁ in Exanple 11 or 1-2 was carried out using
trans- 2-decenoi c acid and N, N-di butyl et hane-1, 2-di am ne as starting
materials to gl0i®ifhe ai med conpound. [0211] Brown oily

product, C20H4AON20 MW 324, HR-1T-TOEMS raiz: 325.3244 [ M+11]+ (Cal cd
for C2011411\ 160lork=s. @iy pyodusy NVRHBNEO MW 225, EIMS m/z: 225 (M*, 21),

196 (5), 182 (b), 168 (5), 153 (35), 140 (8), 126 (100, 100 (6), 83 (6), 69 (13), 58
27).

[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]

Oily product, C1sH3sNO MW 281, HR-ESIMS (positive ion mode): m/z
282.2780 [M+H]* (caled for C1sH3sNO, 282.2791), 1H-NMR (500 MHz, CDCls)
§:0.88 (3H,t, J=6.9 Hz), 0.92 (8H, t, J = 7.4 Hz), 0.95 (3H, t, J = 7.4 Hz),
1.32 (14H, m), 1.45 (2H, m), 1.54 (4H, m), 2.19 (2H, dt, J = 6.9 Hz), 3.28 (2H, t,
J=17.5Hz), 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 Hz).

[0194]
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CDC13) 50.88 (311, t, Jr 6.9 Hz, 11-100, 0.91 (611, t, J= 7.3 Hz,

11-8, 12), 1.29 (1211, m 11-7, 11, 6'-9'), 1.40 (611, m 11-6, 10,
5'), 2.17 (211, ddt, J= 7.1, 7.1, 1.5 Hz, H4'), 2.42 (411, t, J=17.3
Hz, 11-5, 9), 2.54 (211, t, Jr 5.7 Hz, 11-3), 3.34 (211, dd, J=
11.5, 5.7 Hz, H2), 5,76 (111, dt, J= 15.3, 1.5 Hz, H2'), 6.16 (111,
hr s, H1), 6.80 (1H, dt, J= 6.9 Hz, 11-3'). [0212] Exanple 42

(B) - N-(2- (di mefgauham et hyD- N- net hyl dec- 2- enam de [ Conpound 42]
The sane opera?—l‘#ﬂb—aérgﬁ Exanple 1-1 or 1-2 was carried out using

t r ans- 2- decenoi(E)-B;Nedipeati déc: Nenhinide {Oyhpblyndessidi am ne as
starting materials to give the aimed conpound.

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

[0195]

Oily product, C2oHzeNO MW 309, HR-ESIMS (positive ion mode): m/z
310.3097 [M+H]* (caled for C20H5NO, 310.3104), tH-NMR (500 MHz, CDCls)
6:0.85-0.95 (9H, m), 1.25-1.39 (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, 4, J = 14.9 Hz), 6.90 (1H, dt, J =
14.9, 7.3 Ha).

[0196]

Example 34

(E)-N,N-dihexyl dec-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]

Oily product, C22HasNO MW 337, HR-ESIMS (positive ion mode): m/z
338.3421 [M+H]* (caled for C22HyaNO, 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 Hz), 3.34 (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-decenocic acid and N-ethyl-N-heptylamine as starting materials to
give the aimed compound.

[0199]
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[ 02131 QO ly product, C15H30N200 MW 254, HR-ESIMS (positive ion
nmode): mz 255.2433 [Nl +H + (cal cd for CIL5H31N20, 255.2431), 1H NMR
(500 MHz, CDC13) 6 0.88 (3H, t, J =6.9 Hz), 1.27-1.30 (8H, m, 1.45
(2H, quint, J =6.9 Hz), 2.20 (2H, dt, J = 6.9, 13.8 Hz), 2.28 (6H,
s), 2.49 (2H, t, J =7.5 Hz), 3.09 (3H s), 3.55 (211, t, J =6.9
Hz), 6.23 (1H, d, J = 15.2 Hz), 6.89 (111, dt, J 6.9, 15.2 Hz).

[0214] Exanpl e(4B, pﬁo@acN@%quN@MwlmﬂR)Eer@' dﬂ‘o%it'i‘yé ion mode) m/z

dec- 2- enam de [ Conpound he sanme operation as in Exanple
1-1 or 1296v2e84cla+Ht caldd fosiCigHENOS 296 20d8)) OFENAdRA580MHz, CDCls)

N g D 8 L R P AT el

HR- ESI M5 2 HP-

ClGllBBNQ) 28, &%%?ﬂi@ ?\‘1&% mﬁ%ﬂéﬁ”mﬁ %%wéﬁ = 7 LHo)g
BACHH ’{’% O e 1y i ?5@5&*%) ,-é%.@% i e

254(211 67 HL= 7.4 390354(4H m, 6.19 (111, d, J = 14.9

Hz), 6.91 (111, dt, J ='6.9, 14.9 Hz). [0216] Exanple 44

(E)-N-(2-(diet EQB(E)_’n no) et hyD-N-et hyl dec- 2- enami de [ Conpound 44]

The sane operation as in Exanple 1-1 or 1-2 was carried out using
trans- 2- decenofzamnla 36hd N N, N -tri et hyl et hyl enedi am ne as starting

Crarmonzo. wy e Fre Bt TR IERIROE R desr? fbamide fpgmubsRactl”| iy
572 806 by, 1106 paRe %?Zr%%) )*? ShEMplo g Hiirp WiR Aol §a§ find
1.26- 1. 3trf¥R-dedendic 4aci®@Han@UININ-dilnéthgisthbiak; 1,2-BAndiAk, adt stddtthd,
J =75 ), 2.53-2.64 (6H, ), 3.37-3.47 (4H ny, 6.19 (1H, d, J =
14.9 Hz) maesialy tgive, the aime! @mpodadiy) . [ 0218] Exanpl e 45

(E)- N, N-bi s(2-{di met hyl am no) et hyl ) dec-2-enam de [ Conpound 45]
i
The sane opera as in Exanple 1-1 or 1-2 was carried out usi ng

L ane. 2 decenobgthd G aald: IR DIME 28 S Dtble b mbpapes

compoundm /£0249b284 [M+H]+ (Caled for 014H29N20 241.2280), positive ion FABMS:
m/z 241 [M+H}*, DART-MS m/z: 241.2 [M+HJ*, 1H-NMR (400 MHz, CDCls)
6:0.88 (8H, 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-decenoic acid and N,N-diethylethane-1,2-diamine as starting
materials to give the aimed compound.

[0203]

Colorless oily product, C16H32N20 MW 268, positive ion HR-FABMS
m/z: 269.2602 [M+H]+ (Caled for C1sH3sN20: 269.2593), positive ion FABMS
m/z: 269 [M+H]+, 1H-NMR (400 MHz, CDCls) 0:0.89 (3H, t, J= 6.8 Hz), 1.01
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G ly product, C18H37N300 MAN 311, HR-ESI M5 (positive ion node): nfz
312. 2997 [ M+11l] + (calcd for ClsH3sN3o, 312.3009), 111-NWR (500 MHz,
CDC13) 0.88 (3H, t, J =6.9 Hz), 1.26-1.31 (84 m, 1.45 (2H, quint,
J =6.9 H), 2.19 (2H, dt likeq, 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
Hz) 351(2H t, J=75Hz) 6.20 (1H, d, J = 15.2 Hz), 6.92 (1H,
1 _
0 3 PR . 9878 BHaIPLA0tS, m). 210 (a1 ) 2,50 41, -
same opefat Hw)n 256i (ﬂI—E)taETpl'EGlHﬂ) Sr36L(H wWasI=cawr ey 509 (UH| ﬂg, J— 15.4
trans- 2- decenoi caci dand N (ic}i,dl et hyl am no)ethyl) -N N -
di et hyl eHfsne26 AH QfN(H)aﬁl&ile 1(: 13 ﬂFrﬂ@ #5t.6rHals to give the ai ned
conmpound. [022 Qly product, C22H4A5N300 MWV 367, HR- ESI M5
(positive ion ﬁ#cﬂ@ iz 368.3640 [M-1-1[+ (cal cd for C22HA6NZO,
368.3635), 11-%-N 1@ MHz, CDC13) 0.88 (311, t, J =6.9 Hz), 1.04
(6H, t, J = 7. 4(6Ht,J-75Hz)126131(8Hrr)
1.45 (211, qui NI ﬁn mi :
253-2. 64 (6H (Err)') 33.§% (@t}%ﬂa go)%%gﬁﬂ'decdz eﬁéﬂfﬁ‘d&[(}dmpoﬁn@ 38 8 Hz)
6.23 (1H, d, JThelshne Hpbratﬁo@hs(lﬂll-Exaihplell =1 6r 9 Zlﬂﬂaé)cdtﬁ')ed bﬁﬂ&gﬂng
Exanmpl e 47 (E)-N, N-bi s(3-(dinethyl am no)propyl) dec-2-enam de
[ ConpounéraqE12- decenourhémslar?éldod‘é@idmﬁﬂaj@pﬂm@@ahﬁ -diaminep@s] starfng
carried out, us ]9 trarﬁlZ .dec nmcqa:tgcid and N (3-
(di net hy%ﬁ&;lsp DRYE) LI MaG COMBYYRE-hy| prop ane - 1, 3- diamne as
starting materg%)@&to gi ve the ai med conpound. [02231 Qly
product, C20li 0 MV 339, HR-ESIMS (positive ion node): nz
340.3301 [ M+1- BRowhahiyd hokubR04ANILO0 S40WS3R2), HR-ITNYRMS Oz
MHz, CDC13) 6 0.88 (3H, t, : ,1.22-1.30 (811, n), 1.45 (2H,
q J = 6285134p5 fMArH]AI—KCa]ludnfo,r 53151-19711\5042255 2439), (QIz’IﬂNMR (]5|0kleM]Hz,]

o), 2. S6RGR 4 0FBLOHS. i3k Sradr 180 1 B ol 150, el aiine
o). [oz'i'% LTk oI it o1 Mo B9 A0 I A ot S

The sanepoper-abi 995384, 13, B8P, ©. dr GIplt, §=% 405, Gig) | £AoH, u§'m6 3,
trans-2-decenoi ¢ acid and 1-pentanethi'ol as starting materials
gi ve t he5® HedHe2npoIlhGlH] 8835 15.2, 1.5 Hz, H-2), 6.77 (1H, dt, J=15.2, 6. 9 Hz,
H-3), 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, Ci7H2¢N20 MW 296, HR-IT"TOFMS m/z:
297.2935 [M+H]+ (Caled for Ci7H2sN20: 297.2900), 'H-NMR (500 MHz,
CDCls) 6:0.88 (38H, 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-3), 2.15 (2H, dt, J= 7.8, 7.3 Hz, H-4’), 2.53 (6H, quin, J= 6.7 Hz, H-4, 6, 8),
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O ly product, CL5H280S MA 256, DART- |vs mz 258 [ Mr2H +, 11-1- NVR
(500 MHz, CDC13) 6 0.89 (3H, t, J = 6.9 Hz), 0.90 (3H, t, J = 6.9
Hz), 1.20-1.40 (12H, m), 1.46 (2H m, 1.60 (2H m, 2.18 (2H m,
2.93 (2H, t, J = 6.9 Hz), 6.10 (1H, d, J = 15.5 Hz), 6.89 (1H, dt, J

= 15.5, 6.9 Hz). [0226] Exanple 49 (E) S—| sopentyl dec-2-enethioate

[ Conpound 49] The sane operation as in Exarrpl e 1-1 or 1-2 was
carried guig ngqt hang: - £1aCAROHCoR G F £t 1H,
starting mat g%a?s to gi%e t he anne)g%conp%n [022@?-I 23)716&?(?(

product , qGLEHES0S MW Bb8), DARTIMSbris, H-256 [ MP-, 11-1- NVR (500 |sz
CDC13) 6 0. 88 ESH, t, J =57 H), 0.92 (6H, d, J = 6.3 Hz), 1.28
(8H, m), 1.47 (0B98Im), 1.66 (1H, m), 2.18 (2H, m), 2.93 (2H t, J =

7.4 Hz), 6.10 (1H, cl J =16.3 Hz), 6.88 (1H, dt, J = 16.3, 6.9 Hz).
[ 02281 Exanpl e%@——R—E—)—OSm hexyl dec-2-enethi oate [ Conpound 50]
The same oper aEE)ON 8 gdllg%%%ﬁg%%n@ grl.fl dec% Pty fo‘?‘ {G(Sgpra#ﬁdlﬁ%

trans- 2- decenol C aci tan as's erlaps to

gi ve the ai medpaenesddpeldidflas in Exaw@lé X- PB?quﬁtwaé:éﬂrlééggngg
270, DART-NB: raiz 272 [NE2H +, 1i- 10 13)

(6H, t, Jrens62-Reb)oicladdd- hnﬂlN]L\E&hstFr)mpbetBQné ZI;B dmm1ﬂe 4%& (s?drhng
m, 1.60 (211, m, 2,17 (211, dt, J = 7.5, 6.9 Hz), 2.93 (211, t, J
7.2 H), oEatenialg o give, the aimesl eompyuné. 89 (1H, dt, J = 15.5, 6.9 Hz).
[ 0230] Exanpl eq'izth?](E) S- heptyl dec- 2-enet hi oate _[Corrpound 511

The sane opera as in Exanple 1-1 or 1-2 was carried out using

t rans- 2- deceno i - t I a } nqiﬁe@' t .
gi ve the ai nengo‘ﬁ%oS)rll%qdﬁf%gg‘ﬁ 3@1%Hgé%(?y§%%%%q 93@%/&/\%%4
DART- VB: 2917 29%86[MMfﬂH] (Calkbd IR, (EONAF-Z 20TDG3B), OHBRMR 100t MHz=
6.9 Hz), 1.31 (12H, m, 1.38 (2H, m, 1.45 (2H m, 1.60 (2H,
n, 2, 17C¢K1]3;) it 0 813 GBH, 6,669 Hz) H-2093102H12H, d &= 8. ]ZHﬂz)H 66710,
(1HdJ:15 68,9,)(111 de, J. = 15.5 69Hz)){%
10), 1.28 8HmH69 1.43 (2H, quin, J= 7.3 Hz, H-5 6 (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, 4, 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, CooH4N20 MW 324, HR-IT-TOFMS m/z:
325.3244 [M+H]* (Caled for CzoHuNz0: 325.3213), 'H-NMR (500 MHz,
CDCls) 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= 7.1, 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), 3.34 (2H,
dd, J= 11.5, 5.7 Hz, H-2), 5,76 (1H, dt, J= 15.3, 1.5 Hz, H-2), 6.16 (1H, br s,
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Exanpl e 52 (E)-S-decyl dec-2-enethioate [Conpound 52] The sane
operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi c acid and 1l-decanethiol as starting materials to give
t he ai ned conpound. [0233] C2011380S MW 326, DART-Ms: raiz 328

[ MF2H] +, 11-1-NWR (500 MHz, CDC13) 5: 0.88 (6H, t, J = 7.2 Hz), 1.26
(2011, br s), 1.36 (211, m, 1.46 (211, m, 1.59 (211, tt, J =7.5

Hz), 2. 1@1([;216180@}1 glt_J GEBH@ &-B3), 2.93 (2H t, J = 7.5 Hz), 6.10
(1H, d, J = Hz), 6. (111, dt, J = 15.5, 6.9 Hz). [0234]

Exanpl e 53 (EIGZS.—ijcI opentyl dec- 2- enet hi oat e [ Conpound 53]
The sane operation as in Exanple 1-1 or 1-2 was carried out using
t rans- 2- decenofxamnld 42nd cycl opent anethiol as starting materials to

ive the aine 5H200 254,
DR By e 208 NG thy s %%yo?fpw@@lﬁ&m Phiamgdggtospound |
= 6.9 Hz),11.28 (8H M), 145(2H m, 1.56 (2H, m, 1.63 (2H, ),
1.71 (2h%2hy 7201 (2H di. 3 = 7.4, 5.7 Fe), 2 .18 (2H dt, J = 7.5,

6.9 Hz), 3.78 (hEl séxﬁe oégraﬂeﬁl a'é'zih Efafpld 1H ofé' 1-9 wasl aidd& but Ssify
(1H, dt, J = 15.5, 6. ). [O Exanpl e 54 (E)-S-phenet hyl

dec- 2- enetatnsoatd:ecélﬁhmpamdd et N N’ N'- it eslaytetlogdenadiaamnas aisn sExaing e
1-1 or 1-2 was _carrijied_out using trans-2-decenoic acid and

2- phenyl &%W@%F%@V%ﬂ‘@t%mQ%@)mﬁQ@dal s to give the ai med compound.
[ 0237] roduct, C181-1260S MW 290, DART-I\/S mz 290

[ 1\ 41+, 11-1-N 00 MHz, CDC13) 6: 0.88 (3H, t, 6.9 Hz), 1.29

(94713 145 By o 6 0 NS A ] n o

15. 2, 6. 811/1!"2355 $OPB M- BnfebtedS Bor C15H31Nzo, 255.2431), H-NMR (500 MHz,
CDCls) §:0.88 (3H, t, J = 6.9 Hz), 1.27-1.30 (8H, m), 1.45 (2H, quint, J = 6.9
Hz), 2.20 (2H, dt, J = 6.9, 13.8 Hz), 2.28 (6H, s), 2.49 (2H, t, J = 7.5 Hz), 3.09
(3H. ), 3.55 (2H, t, J = 6.9 Hz), 6.23 (1H, d, J = 15.2 Hz), 6.89 (1H, dt, J = 6.9,
15.2 Haz).

[0214]

Example 43

(B)-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-decenocic acid and N-ethyl-N',N’-dimethylethylenediamine as
starting materials to give the aimed compound.

[0215]

Oily product, C1gH3:N200 MW 268, HR-ESIMS (positive ion mode):
m/z 269.2597 [M+HI* (calcd for CisH3sN20, 269.2587), TH-NMR (500 MHz,
CDCls) 6:0.88(3H,t,J=7.5Hz), 1.19 (38H, t, J = 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, ),
2.54 (2H, t, J = 7.4 Hz), 3.90-3.54 (4H, m), 6.19 (1H, d, J = 14.9 Hz), 6.91 (1H,
dt, J = 6.9, 14.9 Hz).
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(E)-S-2-(di met hyl am no) et hyl dec- 2-enet hi oate [ Conpound 55] The
sanme operation as in Exanple 1-1 or 1-2 was carried out using
trans-2-decenoi ¢ acid and 2-(di net hyl am no) et hanethiol as starting
materials to give the ai ned conpound. [0239] Li ght brown oily
product, Cl4H27NOS MW 257, positive ion HR-FABMS niz: 258.1895 [ MtHi +
(Calcd for Cl4H28NOS: 258.1892), positive ion FABMS miz: 258 [ MtH| +,
1H NWVR (400 M—igo 13) : 0.88 (3H, t, J=6.4 Hz), 1.29 (8H, br s),
1.45 (2H, m, 21 (2H, m, 2.34 (6H, s), 2.59 (2H, t, J= 7.5 Hz),
3.09 (2H, t, JExdndlbiz4 6.10 (1H, dt, J= 15.6 Hz), 6.90 (1H, dt, J =
15.6, 7.6 Hz). anple 56 (E)-S- 2-(diethylam no) et hyl

dec- 2- enet hi oafl®)-Na@rfhetig15mino)ethyl)- Neehgadee-panaatidle iCamponnd 44}
Exanple 1-1 or _1-2 was carried out using_trans-2-decenoic acid and

2- (di et hyl am ndhetseameorpration astiny Exagpiatdel phils2 (wagyraxriet euhivsing

et Vet tieeonsie il “8ha° 248 Wirle D Rl lepetiiihd Bs ngt e
286. 2205)... .nOSHE Lye:-i.an F - MrH +, 1H NVR (400 MHz,

CDC13) 6?“”0@@%'1‘%Eﬁﬂe%fzﬁg\%%@?o’%&‘&[(Gﬂ, +t, J= 7.3(Hz), 1.28 (8H,
br s), 1.45 (2f21W, 2.18 (2H, n), 2.80 (4H, q. J= 7.3 Hz), 2.82 (2H,

m, 3.11 (2H, t, J= 8.2 Hz) 5.83 (1H, dt, J= 15.6 Hz), 6.89 (1H, dt,
J= 7.8 Hz). [ 0Q4B] piebitct ECasHbied200( M 208,i IR-BSIMS (pasitiion ion mode):

P8 hlh i ke -t B, MR PRI
' i=Ng, y [0
N P RO Y LTSS e L3R 077

days ageppnd) s q (e 9! I ,%/?{h%un%de.%zn@zgam Wtdike g, J =

Dul becco-nodi fi ed Eagl e nmedi um cont ai ni ng '5% fetal boviné
serum Tihe Ha),t2168—-2%di G, wal RIThaagddHyinh 6a1% XMl f J eelaodigme(HE27
suppl ement - added Neur obasal ; Invitrogen) and the nerve cells were

cul t ur ed(d, dnd=d&h8i 7 H©).20, 000 to 40,000 cells per cnRin a culture
di sh coated w f@a@il yornithine. [0244] After three days, the
conpound 1 was d and the culture was continued for 30 m nutes.
After that, th S8ld1S quer e recovered on ice using a solution
containing a p e i nhibitor where Tris-HCL buffer was a base.

Protein C0ncen(fE)aN,NrbiQ(fz-Miﬁlém?rwrﬁiﬂwe&@ﬂ)l dex-eaginidaCapaftind £}
using a BCA Protein Assay Kit (Takara Bio ICK) and a certine anount
of protein (3 Phefsamd bpersasunemanExafnphMAR- Konds2 wardcarmpgl bat ushe
measur enent of phosphoryl ated MAP ki nase) was subjected to

pol yacr yttansedgesnaig ect r ophoresi s. The pReidei n was transcri bed fafshn

e e B L SRS S G BB B 2o ZobeshOihe
Lo ARS8 TEFY Gl dnd e ant, phosphoryl ot e b
[0219]
Oily product, C1sH37N3oO MW 311, HR-ESIMS (positive ion mode):
m/z 312.2997 [M+H]* (caled for CisHssNso, 312.3009), 1H-NMR (500 MHz,
CDCls) 6:0.88 (3H, 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 H2), 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 Hz), 3.51 (2H, t, 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
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[ 0245] After that, the reaction with an al kal i ne

phosphat ase-| abel ed anti-rabbit 1gG anti body (Pronega) of the
secondary anti body was carried out so that the enzymatic activity was
col ori zed whereupon the MAP ki nase and the phosphoryl ated MAP ki nase
wer e neasured. [0246] I ncidentally, the conpound 1 was
adjusted to the concentrations of 10 11g/m, 30 isg/m, 100 ttg/ml

and 300 xg/ni - NI 9985W- (He tHY18miR6)RRD) d¥k-bhd88Rednpiend 2B] r ol
0. 1% DVSO was added. [0(224(71?e Hy I)nt ensity of the c[once%t rati o}n of

t he above- obt aThedanandpefatidre agah Bxhnptd adl bo 1ed ety aphrivdesut uvias:
cal cul ated and quantified using Image J (K K Bioarts). The
nuner i catransr Zrdeeenoithe MAP ki nase using &#d conpound 1 was di vi dad

Furt her N ibtrtRmiRol3hul N o FiethRRb sty fitmans. EPnasstartingy

t he corrpg#g} : VA, nﬁ}’j NHperical value for the
phosphory atlélél%ﬁggwﬁ;@r}]%g% 0 (%Oﬁconfrol wher eupon the ratio of the
MAP ki nase usi fi@gtifie conpound 1 to the control and the ratio of the

phosphoryl at ed ki nase using the conpound 1 to the control were
det er mi ned. [ 0Q4dl§]product, CAHaN:0QaMW 1367, 'BRUESIMS (pakitiveoiont neode):

hosphoryl ated MAP ki th tro di vided by th | ¢
Fat 0 of MUAGHESA] (HELE doplsd ariorliten. apePRIG “ERSINE (900N g

phozghor e MAF OB, 19 L 4 anes (o1l 8 i Tk
where. 10 Y 0 B B P iRy T St o (P Commsikd T
\ngr7 e agggcﬁz, 27%323:9{33[5&@.@4 % H, pYABKISVIMIK §)NARKE FHIPK), Goart (08, €oditr Dl5
Hz), 6.23 (1H, d, J = 14.9 Hz), 6.91 (1H, dt, J = 6.9, 14.9 Hz).
[0222]
Example 47
(E)-N,N-bis(3-(dimethylamino)propyl) dec-2-enamide [Compound 47]
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and
N-(3-(dimethylamino)propyl)-N,N’-dimethylpropane-1,3-diamine as starting
materials to give the aimed compound.
[0223]
Qily product, C2oH41N3oO MW 339, HR-ESIMS (positive ion mode):
m/z 340.3301 [M+H]* (calcd for CaoH42Nso, 340.3322), TH-NMR (500 MHz,
CDCly) ¢:0.88 (3H, t, J =6.9 Hz), 1.22-1.30 (8H, m), 1.45 (2H, q, J = 6.9 H2),
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), 3.39 @H, t, J =
7.5 Hz), 3.40 (2H, t, J = 7.5 Hz), 6.27 (1H, d, J = 14.9 Hz), 6.91 (1H, dt, J = 6.9,
14.9 Hz).
[0224]

Example 48

52



100 1043 2.14 30 1071 2.20 10 674 1.38 [0250] Table 5 shows
that, as conmpared with the control, the conpound 1 has a high
activation (phosphorylation) of MAP kinase. Particularly in the

adm ni stering exanple of 300 ng/m, the activity of around fourfold
of the control is shown and it was suggested that the conpound 1 has
t he neurotrophic factor-like activity. [0251] Test Exanple 2

(Eval uati on of (@Ci i i r I P ki nase)

MAP ki nase anJ@h%éé%#@@%ég%%%ﬁﬁng%%ﬁﬁ%?g&#e sured for the
conmpound 6 ((E’l‘h@'s@a%@bfig&fﬁmrﬂﬁlﬁh@*mﬁﬁfe‘ 2-128PAt 2 lwANch AL 6REMASHRA
13 ((E)-2-(2-(diethyl am no)ethoxy)ethyl dec-2-enoate) by the sane
met hod asrans-Tdsterdoiameicd ahd [lGRE2hnethiol as Eaaiting hhtertdspoupts fhe
and 13 was dissolved_.in 0.1% DVSO to adjust to the concentration of
250 ug/ nimed cpmpeyaedd to the control, 0.1% DMVBO was added. Wth

regard to the tb%\r;)jentration of the resulting band of the gel
subjected to e ophoresis, its intensity was cal cul ated by the

sae et hod asoify FEStudX SRk BRUn JAmOp ks Kl 08kl Hiard.

the ratio of t phof yl'a nasé to the contro
by the r eqNMREOAMHz0TDOR) MAPOISNEGTE, £,QT Ehe9das), 1eb0 (BHT eupensiche

rati o of the phosphoryl ated MAP ki nase to the MAP ki nase was
det er mi nB) (L2O-T461(@28], m), 0243{2H, m), 1.60 (2H, m), 2.18 (2H, m), 2.93 (2H, t,
J = 6.9 Hz), 6.10 (1H, d, J = 15.5 Hz), 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 isoamylmercaptan as starting materials to give the
aimed compound.

[0227]

Oily product, C15HzsOS MW 256, DART-MS: m/z 256 [M]*, 1H-NMR
(500 MHz, CDCls) 0:0.88 (3H, t, J = 5.7 Hz), 0.92 (6H, d, J = 6.3 Hz), 1.28
(8H, m), 1.47 (4H, m), 1.66 (1H, m), 2.18 (2H, m), 2.93 (2H, ¢, J = 7.4 Hz), 6.10
(1H, d, J = 16.3 Hz), 6.88 (1H, dt, J = 16.3, 6.9 Hz).

[0228]

Example 50

(E)-S-hexyl dec-2-enethioate [Compound 50]

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, CisH300S MW 270, DART-MS: m/z 272 [M+2H]*,
IH-NMR (500 MHz, CDCls) &:0.88 (6H, t, J = 6.9 Hz), 1.27-1.31 (12H, m),
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[ Tabl e 6] pMAPK/ MAPK/ Control Control 1.00 Conpound 6 1.72 Conpound
13 1.46 [0254] Table 6 shows that the conmpounds 6 and 13 have
hi gher 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 | oading) Mal e ddY strain m ce

of seven I d t it h 1f0 fJym

of o it e R ar, SRS, L P ot anp P S T S SR
ef fect f@HIgRr €52 61y) SEMOIQH, RS €apduUHER®. 89 QREGHL, ThasLs.856.H 0 t he
initiation of |oading the stress, the conpound 1 dissolved in 0.1%
DVBO was i ntraf30oneal | y administered every day in a dose of 100

p. g/ kg body wejght and _the immobility tine of the m ce upon the
forced sw nm ngX 1 ured (n = As a control, a

5).
h hat e- buf f hysi ol ogi ' PBS i nt it |
B ni ot o od 1 BRI EL R R Bt DBt BRAC AL § oby 1ty time e
measured (n = 4he QeS fheratio a_siﬁ%&ﬂﬁﬁfe &qhwmc@vm ShiRPoUARsing
wth each of t

| oaded were al so adm niStere e conpound 1 and the
phosphat grahigf2-deeshdaldcid afdBHhaRasetholas istaftifg aBatsEidle ohgshd tHee
stress was | oaded. The inmmbility time on the thirteenth day fromthe
stress wasnedaomponad. measured and the result is shown in Fig. 1.

I ncidental ly tﬂg tfst of significance was conducted by neans of a

t wo- way ANOVA, erroni test.

Qily product, Ci7H3z0S MW 284, DART-MS: m/z 286 [M+2H],
1H-NMR (500 MHz, CDCls) 6:0.88 (6H, t, J = 6.9 Hz), 1.27-1.31 (12H, m),
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, J = 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]

CooH3s0S MW 326, DART-MS: m/z 328 [M+2HI*, TH-NMR (500 MHz,
CDCly) 6:0.88 (6H, t, J = 7.2 Hz), 1.26 (20H, br s), 1.36 (2H, m), 1.46 (2H,
m), 1.59 (2H, tt, J = 7.5 Hz), 2.18 (2H, dt, J = 7.5, 6.9 Hz), 2.93 (2H, t, J = 7.5
Hz), 6.10 (1H, 4, J = 15.5 Hz), 6.89 (1H, dt, J = 15.5, 6.9 Hz).

[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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[ 02581 As will be apparent fromFig. 1, the conpound 1
significantly shortened the immobility tinme and suppressed the
depression as conpared with the control upon being | oaded with the
stress. [02591 Test Exanple 4 (Evaluation of repairing action for the
spinal cord injury) Spinal cord injury nodel rats were
prepared and the repairing action of the conpound 1 for the spinal
cord inj j ti gated. The conpound 1 was dissolved in a
phosphatgh%ﬁ§@2?gﬁwggrine (PBS) and intraperitoneally adm nistered to
each spinal cof®35hj ury nodel rat once daily in a dose of 100 p. g/ kg
body weight. As a control, PBS was similarly admnistered. (1

Pr epar at i oRilyfprodiuetl CodaOSh MWy 266dBAREMS: m/z 256F8vhaR Bl

ol Koy, L0 Mtel ROREA: beae Eoten = 63 Habr LPEAIR 59, 1Rl fﬁﬁt PP)
thor act o et 130" 8L ogd, R0 G 515 iy (O 861 § L9184 719D e

conpletelfy ¢ p knife:. nuscl

skin wver ggagired. 7, eaeaé Y5 S3.9%8 dmwhtl s A|s), E0f i(1FRd, o=DIep S,
spinal cord injury nodel rats. (2) Inprovenment in motor function

For each6d6 (1if dir Jup3sadéidikdered with the conpound 1 and PBS, the
| nprovenent in m)tor function of the spinal cord injury nodel rats
during SI X Wee 3fas eval uat ed every day according to a BBB scal e

(Basso DM urotrauma, 12:1-21 (1995)) (0 for imedi ately
after the inj Mﬁéﬂgl for non-injury). The result is shown in
Fig. 2. Incide J t i gnif onducted by a
t wo- way ANOQV, @)at?g)hr o%ﬁle(g%tz%%lf%{%mg [@&ﬂﬁ%l\[{\g?ﬂ%i x weeks, the

group adm ni stehedamd Bpbhaic®aBAUExdmpes AVELLd -2 v idl6drrded 0%t @Bing
that, upon resting, the body wei ght was supported by linb soles

wher eby thescdecimt edidvanii 2rphehyldthhnethidl hefktattoys nwasriads $o igie
(mean value of BBB scores SE = 11.60 2.2 (n = 6)). Further, in the
group adHaieed sergourd: he conmpound 1, there were observed sone rats
whi ch stood up \ggm hind linbs. As shown in Fig. 2, the conpound 1
showed a signi[fo(? t difference fromthe PBS of the control and the

i mpr ovenent inpﬂge?mwe EUe. F%D?‘M’WSZQO ahARTORIY: miz0§@d¥M]+ 1)H NNIEst

Exanpl e 5 (Eval uati on using cel |l s; "I mmunost ai ni ng net

P012 cel (300/KiTEz, DO aded.88 (3, t,NE=coarplint 20f(8Hhen)pl GSE(EH, m), 2.18
i nventi on and t he phosphoryl ati on of MAPK was eval uated b

means of
i mrunost €3k mg, dB9tRE, d:eﬂ I=s7.7THe), sht8 (2Hct,charat Hm, ﬁﬂ@c(éihrchi%lés?
foll ows [ s was placed on a 24-well plate
foll owed}{?g éﬁt@ﬁgd\h ' f)%é 61_8%{?; ne. P012 cells were seeded in a
cell density OI: % 000 cells/well. (The anpunt of the nedium was 400
ul.) On the fi éljay after seeding the cells, the nedium was
exchanged to DEMR858i ning 1% fetal bovine serum (FBS) and 0.06%

L- gl ut am ne.
(E)-S-2-(dimethylamino)ethyl dec-2-enethioate [Compound 551

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

[0239]

Light brown oily product, CitHzNOS MW 257, positive ion
HR-FABMS m/z: 258.1895 [M+H]* (Calcd for C14HasNOS: 258.1892), positive
ion FABMS m/z: 258 [M+H]*, 1H-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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[ 0263] The conpound which was previously diluted with DVSO was
di ssolved in 100 ul of medium After 12 to 16 hours fromthe nmedi um
exchange, 100 R1 out of 400 pi of the nediumwas renoved from each
wel |l and, in place of that, 100 in of a medium containing the
conpound was added. [0264] After 30 minutes fromthe addition,
fixation was conducted using 4% par af or mal dehyde (PFA) for 10

m nut es. jthesfxe L Me TipE r =
(TBS) ang ngBsﬁgcgrﬂgzdlZIr%?nt\é\goe%% Tri tdol\r? @(IH 0 Sleéggtﬁhzgrg?gs(??l IQ%W%d
by i ncubabig)g.@Hz3.7C for 30 minutes. This was vvashed with a TBS and
bl ocked wth a TBS containing 3% skimmlk for 30 mnutes (at room

t enperature). [Q%@ﬂi] This was washed with a TBS for one tine
and a primary antibqdy (anti-phospho-p42/44 MAPK anti body; cell
si gnal i ngs; #9 diluted with TBS to an extent of 1, 000-fol d)

dded th fol 1 b sicd . ' Cf
one night . Thetb s raieUrBadkhECdr S cheolithed RAhbOI el “rad' s o)
three times. ATh@rsaﬂ@Bpefﬁ?oﬁ QQQHCEJEé/mﬁm L bogy 1(?'\)@3@05&&3(9@% using

anti-rabbit antibody; Invitrogen: being diluted to an extent of

1, 000- f okxhniss2dgcenciBacibandi DridigthytaBlincletharndthislsaadtiadintgharastriaknd
the reacti on was conducted at roomtenperature for 3 hours. The
secondar {0 ghtei thedimesscomapowed and, after washing with a TBS,
fixation was C%%@Lﬁt ed with 4% PFA for 1 hour. [0266] Thi s was
washed with a Hoechst (diluted with a TBS to an extent of

2000- f ol d : | -
Ths vas masnol e hroRfl by RRfadiis, Celorth g TAINESa SR Il jon
pi ct ur es FERMFATIVISE inng S98e2 TS NI+ FR+ CBhlca M@(EGHQTNEISI 286.2305) lpositsre

An all-in-one mcroscope (manufactured by Keyenc was used, exposing

time forigpMRREBNI§mebn R8Ged rEle 1H-NMB, (40adVpiza (t‘\hsi; @p@r&ﬁofﬂﬂlblc&f
b1 ot ur e BbHzb 161 6Dt HEot-BrE 1 ARAAH, o] 45 (2EL: Tn g ssid
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manuf act HoggnJ.aqi% tihe rate of pMAPK-positive cells in
Hoechst - gggﬁﬁ%ed Sg%ﬁs was cal culgt ed. (cf. Table 7) [0269] [Table 7]
Rat e of pMAPK-fasiizli ve cells (%9 Opg/ nL 62. 5pg/ L

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-modified Eagle medium (DMEM) containing 5% fetal bovine serum.
The culture medium was exchanged with a serum-free medium {(B27
supplement-added Neurobasal; Invitrogen) and the nerve cells were cultured
at the denstty 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 Tris-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 pug for the measurement of MAP kinase and 5 ug 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-phosphorylated 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 vs}as 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
ug/ml, 30 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 ratio 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 (¢f Table 5). In Table 5, “MAPK” means a MAP kinase and
“pPMAPK” means a phosphorylated MAP kinase. “10”, “30”, “100” and “300”
in Table 5 show the examples where 10 ug/ml, 30 pg/ml, 100 ug/ml and 300
ug/ml of the compound 1 were added.

[0249]
[Table 5]
pMAPK/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 1s shown and it was suggested that the compound 1 has the
neurotrophic 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 6 ((E)-2-(diethylamino)ethyl dec-2-enoate) and the compound 13
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((E)-2-(2-(diethylamino)ethoxy)ethyl dec-2-enoate) by the same method as in
Test Example 1.

[0252]

Each of the compounds 6 and 13 was dissolved in 0.1% DMSO to
adjust to the concentration of 250 pg/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 Image 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]
pPMAPK/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 3 (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 pg/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.

[0259]

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; Immunostainin
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. PC12 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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Conmpound 55220464110 [0270] It has been confirnmed from Table 7
that, in the evaluation using P012 cells, the conpound of the present
i nvention has a pronoting action for MAPK phosphorylation (a
neurotrophic factor-like activity). [0271] Test Exanple 6 (Eval uation
of activation (phosphorylation) of MAP ki nase) Wth regard to the
conpound of the present invention its activation for MAP ki nase was

nmeasur ed nanner as Each
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0. 1% DVBO was added. [ 0273] Intensity of the concentration of

t he above- obt a[GmB]band of the gel subjected to el ectrophoresis was

cal cul ated and quantified using Image J (K K Bioarts). The
nurreri cal val u&‘hﬁorcomp@umdpvv&ilmhswa&smgvmelst ebitutedmyctindDMSO  was

di vi ded e nunerjca v for t MAP ki of the cqntrol_.and,
further, Bgﬁ%@?w ﬂ%ﬂ %1 Simy oslahmﬁgaﬁ%rwrk.ﬁ%@l%

t he test oun [ b r e
phosphoryﬁ%ﬁ%&@@w u 0??1%9%1 e B s S s BbiE e el
MAP ki nag@dushnglakdeoft Esdt, cmpawa@ d %é&lﬁnﬁ%hﬁﬁhﬁé“%hbh&ﬂﬁéﬁﬁ Was

t he phosphoryl ated ki nase using the test compound to the control were
det er m nadded.0274] After that, the resulting ratio of the

phosphoryl at ed_ki nase to the control was divided by the resulting
ratio of the MA284lnase to the control to deternmine the ratio of the

phosphor vl al ed AP ki nase Lorhe, B, K4 nese (ol v T20)€aBheal 80 o
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 | 62.5pg/mL | 125pg/mlL | 250pg/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 98 96
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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- Conpound 37 1.0 - 3.4 3.4 4.9 Conpound 55 1.0 4.6 8.6 16.0 -
Compound 56 1.0 - 5.0 7.4 5.7 [0276
Compound 55 2 20 46 41 10
[0270]

It has been confirmed from Table 7 that, in the evaluation using
PC12 cells, the compound of the present invention has a promoting action for
MAPK phosphorylation (a neurotrophic factor-like activity).

[0271]

Test Example 6 (Evaluation 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 ug/ml, 60 ug/ml, 125 ug/ml and 250 pg/ml. 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 control 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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It was suggested from Table 8 that the conpound of the present
i nventi on 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
Examples 1, 2 and 6, nerve cells cultured fromthe cerebral cortex
were used and, in Test Exanple 5, PCl2 cells which are the
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The conpound of the present invention was dissolved in PBS or in a
PBS sol vent containing DMSO etc. and orally adm nistered once daily
for 21 to 31 days. [0289] (2) Evaluation of inprovenent in notor
function Wth regard to the group administered with the
conpound of the present invention (n = 3 to 6) and the control group
(n =3 to 6), the inprovenent in notor function of the di sabl enment
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t hreshol d val ue was cal cul ated by the foll owi ng expression in which
15 was adopted as the normal threshold value. An exanple of the above
test results is shown in Table 9. [0295] Recovery rate (% of
50% reaction threshold value = [(50% reaction threshold value after 1
hour or. 5 hours fromadm nistration of test drug) - (50% reaction

t hreshol d val ue before adm nistration of test drug)]/[(Nornal

ad ni o ?easbﬁaféf“rpn%?e . dif 3%}2511?8@%%% ivhaarlete] SFals i endebony oo

rSS‘t%er g;ctﬁ?qo{n res 2{1\%@ ue ( ﬁj&oﬁﬁ) %Tﬁ%d@%&@gounﬁ%i{lﬁgg file

COWPOUndal?m58mlzo G@lﬂtﬂﬂﬁtﬂe 3Pnimal 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 ug/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
ug/kg) (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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47.1 Conpound 8 32.2 Compound 36 72.1 Conpound 9 51.4 Conpound 37
73.1 Conpound 10 26.4 Conpound 38 52.1 Conpound 11 37.6 Conpound 39
49. 7 Conpound 15 37.7 Conpound 40 71.5

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.

[0286]

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 60.37 seconds in the group
administered with the compound 6 of the present invention (300 pg/kg),
41.63 seconds in the group administered with the compound 36 of the
present invention (300 ug/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

injur

(1) Preparation of disablement model rats with hemi-transection of
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Compound 16 59. 7 Conpound 41 28.3 Conpound 17 52.6 Conpound 42 48.7
Compound 18 54.6 Conpound 43 40.3 Conpound 19 73.7 Conpound 44 62.6
Compound 20 42.5 Conpound 45 37.0 Conpound 21

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 mg/kg), thoracic vertebrae were
detached to expose the thoracic cord and the left 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 (n = 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, et
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

70



63. 2 ‘Oorrpound 46 19.9 Conpound 22 64.6 Conpound 47 37.4 Conpound 23
28. 6 Conpound 48 50.7 Conmpound 24 56.1 Conpound 49 69.3 Conpound 25
33. 7 Conpound 50 51.7 Conpound 26 55.7

invention (500 pg/kg) (BBB score after 15 days in the control group: 9.8) and
5.8 and 12.3 after seven days and fourteen days, respectively, in the group
administered with the compound 55 of the present invention (500 pg/kg)
(BBB scores 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 (Kvaluation 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 i1s 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 uw/kg 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 51 45.7  Conpound 27 46.4 Conpound 52 18.7 Conpound 28 19. 4
Compound 53 34.9 Conpound 29 46.3 Conpound 54 51.9 Conpound 31 43.1
Conmpound 55 45.4 Conpound 32

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 drug 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 Pharmacology 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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70. 6 Conpound 56 60.5 Compound 33 45.3 [ 02971 Tabl e 9 shows
that the conpound of the present invention exhibits an excellent

i nproving effect for hyperesthesia induced by adm ni stration of
paclitaxel and thus has an alleviating action for the side effect

i nduced by admi nistration of anti-cancer agents. Further, the
conmpound of the present invention al so shoms an excel | ent inproving
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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 or

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

learning/memorizing ability in various tests using stress-loaded mice.

the
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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A pharmaceutical agent containing a trans-2-decenoic acid represented
by the following fornmula (1) or a pharnmaceutically acceptable salt
thereof as an active ingredient. CH3 (1) O [In the formula, Y is
-0-, -NR- or -Si Wis W when Y is -0-, W2 when Y is -NR or WB when
Yis -5-; (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), W .i.s. hydrogen ato al kyl group. o

i o1 Ky 1 AR P A R RB S LIRS e MR gl peent.

(2-2) W is al t@QQ roup which is sane as or different fromR when R
is al kyl group; or (2-3) W is al kyl group, cycloal kyl group,
pyrrolidineal thrﬂfe@HﬁrePﬂ%ﬁMén\?\gbﬁﬂ@ 0®th® beswendlikvbn 60 4P rédiRmhiRRd &
hydr ogen atom and (3) i s al kyl group, cycloal kyl group,
phenyl al khgve gmoexcedlenditat xiyhgeiffeot fdeyh pgproderhl pelad di@fder in the Tae
pharmaceuti cal agent according to claim8, wherein Y.is -0-_and W is

di al kyl afTBRIIRY Usiro the Paripersl Beveydisepidsubeing Rasijackprt Hidiesd by
The. phar ALERBITEROR BEREC Do) BRIER Fo 8 P dhoatiagia abym heRgords
wnerein T1e § TRESFU i GOIRE I, A APRE, GERRRML hs e BN e
group orpetighkydlamienedl &igbr@rOupActdddangly12he compound 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 claim10, wherein It is alkyl
group and W2 is alkyl group which is sane as or different fromlt.
[ aim13] The pharnaceuti cal agent according to claiml0,
wherein It is hydrogen atomand W2 is al kyl group, cycloal kyl group,
pyrrolidineal kyl group, phenyl group or phenylal kyl group. [C ai m 14]
The pharnmaceutical agent according to claim8, wherein Yis -S- and

WB is al wir%%rsiup, cycl oal kyl group, phenyl al kyl group or

di al kyl a yl  group. [C ai m 15] The pharnaceutical agent
accordi ngot@2y of claims 8 to 14, wherein the pharnmaceutical agent
is an agent having a neurotrophic factor-like activity. [C aim 16]

The phar naceut Acgtaag2nlecassier aiciiy de@ivﬁii!WeOfreﬁi'@ieﬁEecﬁ bp tte fMhekain
t he pharnaceutical agent is a preventive or therapeutic agent for a
nervous Girsonlddl) dr@ pharmafeutically adteptolarsadicthereel agent
according to claim 16, wherein the nervous disorder is a

neur odegener at Ok di se | (m1l = The _phar maceut i cal agent
according to claim>»7, wher€in t neurvdegenggat i ve g seadd)i s
dementi a, Al zheiner's disease, Parkinson's disjgase, anyotrophic

| ateral sclerosis (ALS), Huntington's disease,Oprogressive
supranucl ear pal sy (PSP) or diabetic neuropathy. [ aim 19]

The phar maceut ilaahedgemtulaccordi ng to claim 16, wherein the nervous
di sorder is a nental disease. [C aim 20] The pharnaceuti cal
agent accordi n§ 00| N I, -Skherein the mental disease is

clai m 19, wher 817 PV rhan ¥ isg eS8 WP th P NI upE Y et g dutosrs)

(1) W7’ 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 (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), cyclohexyl group or pyrrolidinealkyl group when R’ is
hydrogen atom; and

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

[Claim 2]

The trans-2-decencic 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’-.
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[ C ai m 22] The pharnmaceutical agent according to any of clains
8 to 14, wherein the pharmaceutical agent is a treating agent or a
repairing agent for spinal cord injury. [Caim231 The
pharmaceuti cal agent according to any of clains 8 to 14, wherein the
pharmaceutical agent is an alleviating agent for side effect induced
by adm nistration of anti-cancer agents. [C aim 241 The

phar nace iacal ]agent according to claim 23, wherein the side effect

i nduced E@ é%’r#ni stration of anti-cancer agents is a peripheral nerve

di sorder. 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-decencic 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).

[Claim 6]

The trans-2-decenocic acid derivative or a pharmaceutically
acceptable salt 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-decenocic 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
GW/M(Y\W (1)

O

[In the formula,

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

Wis W1 when Y is -O-, W2 when Y is -NR- or W3 when Y is -S-;

(1) W1 is dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl
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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 is 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 is 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.

[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
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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 is 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
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cord injury.
[Claim 23]

The pharmaceutical agent according to any of claims 8 to 14, wherein
the pharmaceutical agent 1s an alleviating agent for side effect induced by
administration of anti-cancer agents.

[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.
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