
Trans-2-Decenoic Acid Derivative and Pharmaceutical Agent Containing
the Same  [Technical Field] [0001]        The present invention
relates to a novel trans-2-decenoic acid derivative or a
pharmaceutically acceptable salt thereof and to a pharmaceutical
agent containing said compound as an active ingredient. To be more
specific, it relates to a trans-2-decenoic acid derivative or a
pharmaceutically acceptable salt thereof having a neurotrophic
factor-like activity such as nerve growth factor (NGF) or
brain-derived neurotrophic factor (BDNF) or having an alleviating
action for side effects induced by administration of anti-cancer
agents and to a pharmaceutical agent containing said compound as an
active ingredient. [Background Art] [0002]        Nerve cells are the
cells having a signal transduction function and their injury is
expressed as the severe loss of cranial nerve function. In the
central nerves of brain and spinal cord, regeneration of axon is
hardly expected and, when nerve cells are injured or denatured, it is
necessary to protect and to activate the nerve cells. As the
biophylaxis function as such, the role of neurotrophic factors in
charge of differentiation of nerve cells, survival maintenance,
promotion of synapse function and regeneration/repair of injured
nerve axon is essential. [0003]        In the neurotrophic factors,
nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF),
neurotrophin-3 (NT- 3), neurotrophin-4/5 (NT-4/5), etc. constitute a
neurotrophin family having not less than 50% of  sequence homology
where nerve growth factor (NGF) is a prototype. When neurotrophin
secreted to outside of the cells is bound to high-affinity receptors
(Trks) on nerve cell membranes, signals are transduced in three
directions in the nerve cells. Via activation of MAP kinase signal
transduction pathway including activation (phosphorylation) of MAP
kinase (mitogen-activated protein (MAP) kinases/extracellular
signal-regulated protein kinases 1/2 (ERK 1/2)) being one of the
above, CREB (cAMP-response element binding protein) of transcription
factor is activated whereupon many gene expressions are controlled.
Accordingly, when the signal transduction via the MAP kinase signal
transduction pathway is able to be activated, there is a possibility
of its clinical application to nervous disorders caused by
denaturation of nerve cells and cell death. There are also reports
for the relation between the brain-derived neurotrophic factor (BDNF)
and some diseases. [0004]        As a result of studies for genetic
polymorphism of brain-derived neurotrophk 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
inhibitor induces the depressed state (refer to Non-Patent Document
7). [0005]        As will be noted from the examples of the above
brain-derived neurotrophic factor (BDNF), neurotrophk factor shows a
therapeutic effect   to specific nerve diseases and has a sprouting
and elongating action for axons. However, since neurotrophic factor
is a high-molecular protein, there is a problem that, even when it is



There has been also a proposal for a medicament which contains the
compound having a predetermined general formula and improves the
lowering of response to GABA A receptor of astrocyte to prevent/treat
the neurodegenerative disease, etc. (refer to Patent Document 7).
[000s]        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). [00091 There has been also mentioned that a fatty
acid or a fatty acid ester  has a neurotrophic factor-like activity
(refer to Patent Document 9). [0010       There has been also
disclosed a fatty acid amide having tertiary amino group as a
precursor of surface-active substances (refer to Patent Document 10).
[Prior Art Documents] [Patent Documents] [0011] Patent Document 1:
Japanese Patent Laid-Open No. 2000-7568 Patent Document 2: Japanese
Patent Laid-Open No. 2003-113085 Patent Document 3: Japanese Patent
Laid-Open No. 2002-80467 Patent Document 4: Japanese Patent Laid-Open
No. 2003-261545 Patent Document 5: International Publication No. WO
2003/084542 Patent Document 6: International Publication No. WO
2005/032535 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; 51W: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;  180(1):95-9. Epub 2005 Jan 26 



Non-Patent Document 6: J. Neurosci. 2007 Apr 18; 27(10:4424-34
Non-Patent Document 7: BIOL. PSYCHIATRY 2007; 61:661-670 [Summary of
the Invention] [Problems to be solved by the Invention] [0013]
However, in the agents having 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-propyloctanoic acid. In the medicament which prevents/treats
the neurodegenerative disease, etc. mentioned in Patent Document 7, a
saturated fatty acid having 10 carbons (010) 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 is to provide a novel trans-2-decenoic acid
derivative or a pharmaceutically acceptable salt thereof and to
provide a pharmaceutical agent which contains said compound as an
active ingredient and has a highly safe neurotrophic  factor-like
activity or an alleviating action for side effect induced by
administration of anti-cancer agents. [Means for Solving the
Problems] [0015]        As a result of intensive studies for solving
the above problems by the present inventors, it has been found that a
trans-2-decenoic acid derivative represented by the following formula
(1) or a pharmaceutically acceptable salt has an excellent
neurotrophic factor-like activity or an alleviating action (including
the preventive and treating action in the present application;
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] CH3 W' [0019] [In
the formula, 



Y' is -0-, -NR'- or -S-;  W' is Wr when Y' is -0-, W2' when? is -NR'-
or W3' when? is -S-;        (1) Wr is dialkylarninoalkyl 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        (3) W3'
is alkyl group, cycloalkyl group, phenylalkyl group Or
dialkylaminoalkyl group.]         [2] The trans-2-decenoic acid
derivative or a pharmaceutically acceptable salt thereof according to
[1], wherein Y is -0- and W1' is dialkylaminoalkyl group,
alkylthioalkyl group, alkoxyalkyl group, dialkoxya]kyl group or
dialkylaminoalkoxyalkyl group. [0020]         [3] The
trans-2-decenoic acid derivative or a pharmaceutically acceptable
salt thereof according to [1], wherein? is -NW-. [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]           [6] The trans-2-decenoic acid derivative or
a pharmaceutically acceptable salt thereof according to [3], wherein
R' is hydrogen atom and W2' is alkyl group (except 2-methylpropyl
group and 2-methylbutyl group), cyclohexyl group or pyrrolidinealkyl
group. [0024]        [7] The trans-2-decenoic acid derivative or a
pharmaceutically acceptable salt thereof according to [1], wherein Y'
is -8- and WS' is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group. [0025] 



[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. [0026] CH3  (1)
[0027] [In the formula, Y is -0-, -NR- or -S-; W is W1 when Y is -0-,
W2 when Y is -NR- or W3 when Y is -S-;        (1) W1 is
dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl group,
diallcoxyalkyl 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 (3) W3 is alkyl
group, cycloalkyl group, phenylalkyl group or  dialkylaminoalkyl
group.]        [9] The pharmaceutical agent according to [8], wherein
Y is -0- and W1 is dialkylaminoalkyl group, alkylthioalkyl group,
alkoxyalkyl group, dialkoxyalkyl group or dialkylaminoalkoxyalkyl
group. [0028]  [10] The pharmaceutical agent according to [8],
wherein Y is -NR-. [0029]        [11] The pharmaceutical agent
according to [10], wherein R is dialkylaminoalkyl group and W2 is
hydrogen atom, alkyl group or dia]kylaminoalkyl group. 



[0030]     [12] The pharmaceutical agent according to [10], wherein R
is alkyl group and W2 is alkyl group which is same as or different
from R. [0031]         [13] The pharmaceutical agent according to
[11], wherein R is hydrogen atom and W2 is alkyl group, cycloalkyl
group, pyrrolidinealkyl group, phenyl group or phenyla].kyl group.
[0032]         [14] The pharmaceutical agent according to [8],
wherein Y is -S- and W3 is alkyl group, cycloalkyl group, phenylalkyl
group or diaLkylaminoalkyl group. [0033]         [15] The
pharmaceutical agent according to any of [8] to [14], wherein the
pharmaceutical agent is an agent having a neurotrophic factor-like
activity. [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.  [0035]        [17] The
pharmaceutical agent according to [16], wherein the nervous disorder
is a neurodegenerative disease. [0036]         [18] The
pharmaceutical agent according to [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. [0037]
[19] 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.  [0043]        [25] The compound or a pharmaceutically
acceptable salt thereof according to any of [8] to [141, which is
used for treating the disease according to any of [161 to [22].
[00441        [261 The compound or a pharmaceutically acceptable salt
thereof according to any of [81 to [141, which is used for treating
the side effect (particularly, a peripheral nerve disorder) induced
by administration of anti-cancer agents. [00451        [271A method
for treating the disease according to any of [161 to [22], wherein
the compound or a pharmaceutically acceptable salt thereof according
to any of [8] to [141 in an active dose is administered to a patient
suffering from the disease according to any of [16] to [22]. [00461
[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 [81 to [141 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 [81 to
[14] in the manufacture of the pharmaceutical agent for treating the
disease according to any of [16] to [221. [00481        [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.
[Advantages of the Invention] [0049] 



Since the compound of the present invention has an excellent
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-like
activity activates the signal transduction via an MAP kinase signal
transduction pathway and is useful as a highly safe preventive or
therapeutic agent for a nervous disorder. [0050]        Among the
nervous disorders, this agent is particularly useful as a preventive
or treating agent (improving agent) for a neurodegenerative disease
such as dementia, Alzheimer's disease, Parkinson's disease,
amyotrophic lateral sclerosis (ALS), Huntington's disease,
progressive 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 is particularly useful as a preventive or improving agent for
depression and anxiety disorder (neurosis) and particularly achieves
a fast-acting antidepressant and anti-anxiety effect as a preventive
or treating agent (improving agent) for depression and anxiety
disorder (neurosis). [0052]        Furthermore, the agent having a
neurotrophic factor-like activity of the present invention is useful
as a treating agent (repairing agent) for spinal cord injury and is
able to be used for the repair of spinal injury particularly by means
of administration into the body. [0053]         Still further, the
compound of the present invention has an excellent pharmacological
action which alleviates the side effect induced by administration of
anti-cancer agents. It is particularly useful as an alleviating agent
for a peripheral nerve disorder in the side effect accompanied by
administration of anti-cancer agents. [Brief Description of the
Drawings] [0054]        Fig. 1 is a graph showing the immobility time
of mice in the stress-loaded and stress-unloaded examples in the
control and the administration of the compound 1 on the thirteenth
day after loaded with the stress by forced swimming in Test Example
3.        Fig. 2 is a graph showing the improvement in motility
function in terms of a BBB scale in spinally injured model rats
during six weeks in the groups administered with the compound 1 or
the phosphate buffered saline (PBS) in Test Example 4. [Mode for
Carrying Out the Invention] [0055]        The present invention
provides a trans-2-decenoic acid derivative represented by the
following formula (1') or a pharmaceutically acceptable salt thereof.
[0056] CH3 [0057] [In the formula, 



Y' is -0-, -NW- or -S-;  W' is Wr when Y' is -0-, W2' when?' is -NR'-
or W3' when?' 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 dialkylaminoallcyl group when R' is dialkylaminoalkyl
group;        (2-2) W2' is alkyl group which is same as or different
from It' when 11' 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 Ft' is hydrogen atom; and        (3) W3'
is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group.]        The "alkyl" in "aminoalkyr 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, isononyl, decyl or isodecyl and, more preferably, a linear or
branched alkyl group having 1 to 6 carbon(s). [0058]        Each of
the "alkyr 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 It' and
W2' are ethyl is excluded. [0059] The "alkyl" when It' is hydrogen
atom and W2' is alkyl group is  preferably a liner or branched alkyl
group having 1 to 10 carbon(s) such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, isoheptyl,
1-propylbutyl, octyl, isooctyl, 1-ethylhexyl,
1,1,3,3-tetramethylbutyl, nonyl, isononyl, decyl or isodecyl and,
more preferably, a liner or branched alkyl group having 1 to 8
carbon(s). However, the case where it is 2-methylpropyl group or
2-methylbutyl group is excluded. [0060]         The "alkyl" when W3'
is alkyl group is preferably a liner or branched alkyl group having 1
to 12 carbon(s) such as methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl,
tert-pentyl, hexyl, isohexyl, heptyl, isoheptyl, octyl, isooctyl,
nonyl, isononyl, decyl, isodecyl, undecyl, isoundecyl, dodeyl or
isododecyl and, more preferably, a liner or branched alkyl group
having 4 to 10 carbons. [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. [00621        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. 



[00631        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. [00641        Preferred
examples of the compound represented by the above formula (1')
include those where Y is -0- and W1' is dialkylaminoalkyl group.
[0065]        Other preferred examples include those where Y' is -0-
and Wf is alkylthioalkyl group. [0066]        Other preferred
examples include those where Y is -0- and Wr is alkoxyalkyl group.
[0067]        Other preferred examples include those where Y is -0-
and W1' is dialkoxyalkyl group. [0068]        Other preferred
examples include those where Y' is -0- and WI' 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 clialkylaminoalkyl 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 It' and W2' are ethyl group). 



[0073]        Other preferred examples include those where Y' is
-NR'-, II' is hydrogen atom and W2' is alkyl group (except
2-methylpropyl group and 2-methylbutyl group).  [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 pyrrolidinea].kyl 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]
CH3 



(1)  [00821 [In the formula, Y is -0-, -NR- or -S-; W is W1 when Y is
-0-, W2 when Y is -NR- or W3 when. Y is -S-;         (1) W1 is
dialkylaminoalkyl group, alkylthioalkyl group, alkoxyalkyl group,
dialkoxyalkyl group or dialkylaminoalkoxyalkyl group;         (2-1)
W2 is hydrogen atom, alkyl group or dialkylaminoalkyl group when R is
dialkylaminoalkyl group;         (2-2) W2 is alkyl group which is
same as or different from R when R is alkyl group;         (2-3) W2
is alkyl group, cycloalkyl group, pyrrolidinealkyl group, phenyl
group or phenylalkyl group when R is hydrogen atom; and         (3)
W3 is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group .1 [0083]        The "alkyl" in the
"aminoalkyr when W1 is "dialkylaminoalkyl group" in the substituent
of the above formula (1) is the same as the "alkyl" in the
"arninoalkyr when WI.' is "dialkylaminoalkyl group" in the
substituent of the above formula (1'). [0084        Each of the
"alkyl" when both R and W2 are alkyl group which is same or different
and is preferably a liner or branched alkyl group having 1 to 10
carbon(s) such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl,
hexyl, isohexyl, heptyl, isoheptyl, octyl, isooctyl, nonyl, isononyl,
decyl or isodecyl and, more preferably, a liner or branched alkyl
group having 1 to 7 carbon(s).  [0085]        The "alkyl" when It is
hydrogen atom and W2 is alkyl group is preferably a liner or branched
alkyl group having 1 to 10 carbon(s) such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl,
neopentyl, tert-pentyl, hexyl, isohexyl, heptyl, isoheptyl,
1-propylbutyl, octyl, isooctyl, 1-ethylhexyl,
1,1,3,3-tetramethylbutyl, nonyl, isononyl, decyl or isodecyl and,
more preferably, a liner or branched alkyl group having 1 to 8
carbon(s). [0086]         Thee "alkyl" when W3 is alkyl group is the
same as the "alkyl" when W3' in the substituent of the above formula
(1') is alkyl group. 



[0087]         The "cycloalkyl group" is the same as the "cycloalkyl
group" in the substituent of the above formula (1'). [0088]
The "alkyl" in the substituent of the above formula (1) which is
other than the above-specified ones is preferably a liner or branched
alkyl group having 1 to 4 carbon(s) such as methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl or 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 -0- and W1 is clialkylaminoalkyl group.
[0091]         Other preferred examples include those where Y is -0-
and W1 is alkylthioalkyl group. [0092]         Other preferred
examples include those where Y is -0- and W1 is alkoxyalkyl group.
[0093]       Other preferred examples include those where Y is -0-
and W1 is dialkoxyalkyl group. [0094]       Other preferred examples
include those where Y is -0- and W1 is dialkyaminoalkoxyalkyl group.
[0095]       Other preferred examples include those where Y is -NM, R
is dialkylaminoalkyl group and W2 is hydrogen atom. [0096]
Other preferred examples include those where Y is -NR-, 11 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 dialkylaminoalkyl 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 is 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.  [01021        Other preferred examples
include those where Y is -NR-, R is hydrogen atom and W2 is phenyl
group. [01031        Other preferred examples include those where Y
is -NW, R is hydrogen atom and W2 is phenylalkyl group. [0104]
Other preferred examples include those where Y is -5- and W3 is alkyl
group. [oloo]        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.
[01071 



Other preferred examples include those where Y is -S- and W3 is
dialkylaminoalkyl group. [o los] Preferred compounds of the present
invention are shown in Tables 1 to 4. [01091 [Table 1] Compound No.
Compound Name Structural Formula  1 (.0-2-(dimethylamino)ethyl
dec-2-enoate o I 2 CO -3-(dimethylamino)propyl dec-2-enoate o   3 



(0-1-(dimethylamino)propan-2-y1 dec-2-enoate 0I 0---1'1 4
(E)-4-(dimethylamino)butyl dec-2-enoate oI 0---....-----....--N-. 5
(0-3-(dimethylamino)-2,2-dimethylpropyl dec-2-enoate o 6
(A-2-(diethylamino)ethyl dec-2-enoate or 0--------N----- 7
(0-6-(dimethylamino)hexyl dec-2-enoate o 8 (E)-2-(isopropylthio)ethyl
dec-2-enoate 0 



9 (0-2-methoxyethyl dec-2-enoate 0 ------...--a., 10 (4-2-ethoxyethyl
dec-2-enoate o 0-------...-0-,,-- 11 (0-1,3-diethoxy-2-propyl
dec-2-enoate o'-'0 0,-------A...--.  12
(0-2-(2-(dimethylamino)ethoxy)ethyl dec-2-enoate o I 13
(0-2-(2-(diethylataino)ethoxy)ethyl dec-2-enoate o 



14 (0-3-(2-(diethylamino)ethoxy)propyl dec-2-enoate or- 15
(E)-/sTmethyl dec-2-enamide o 16 (0-N-ethyl dec-2-enamide o n.i^ H
17(0-N-butyl dec-2-enamideN [0110] [Table 2] Compound No. Compound
Name Structural Formula 18 (0-/Visobutyl dec-2-enamide o 



H 19 (0-Npentyl dec-2-enamide o N..--......-- H 20 (0-Nisopentyl
dec-2-enamide o H 21 (E)- N- ten -pentyl dec-2-enamide o H 22
(0-Athexyl dec-2-enamide o NW. H 23 (0-Nheptyl dec-2-enamide o
/",---)LNW....-' 



H 24 (0-N-(aeptan-4-y1) dec-2-enamide N H 25 (0-Moctan-3-y1)
dec-2-enamide ,,---,/,._N.7-%AN H 26 (.0-M2,4,4-trimethylpentan-2-y1)
dec-2-enamide o N()( H 27 (0-Ncyclohexyl dec-2-enamide o C
",-?,/,.)1.N H 28 (0-.Nzphenyl dec-2-enamide 



__".,,,),L i ti N4111111X. H   29 (0-Nphenethyl dec-2-enamide
''-`-'--%''IN. H  (4-N( 2 -pyrrolidin-1-ylethyl)  30
-/--'--"fLN"'.-'Nf  dec-2-enamide) Ft 31 (SAN-diethyl dec-2-enamide



C 32 (.0-N,N-dibutyl dec-2-enamide    C.--"-... 33 (Ndipentyl
dec-2-enamide .....--...._...--....r"-z-")--AN---....--....---
1--....----....--  [0111] [Table 3] Compound No. Compound Name
Structural Formula 



34 (0-N,./Vdihexy1 dec-2-enamide  1-....---.....^...
(0-Nethyl-N-heptyl dec-2-enamide %35  C 36
(0-N2-(diraethy1amino)ethy1 dec-2-enamide  oI ...---"" N., 37
ca.N-2-(diethylamino)ethyl dec-2-enamide  ..-"...../N-",-N-..,---- or



H  38 (0-N-3-(dimethylamino)propyl dec-2-enamide  o HI  39
(EYN3-(diethylamino)propyl dec-2-enamide  o H C 40
(S-N2-(dfisopropylamino)ethyl dec-2-enamide  o N H 



41 (E)-.M2-(dibutylamino)ethyl dec-2-enamide o
W.,..-,.....}-r,,N?7'\/ H 42 (0- N(2- (dimethylamino)ethyD-N- methyl
dec-2-enamide 0 I ..--......"N.., 43 (4- AF(2-(dimethylamino)ethyD-N-
ethyl dec-2-enamide ANL C 44 CO- N (2-(diethylamino)ethyD-N-ethyl
dec-2-enamide 



r INN C 45 CO-N,N-bis(2-(dimethylamino)ethyl) dec-2-enamide I H N
[01121 [Table 41 Compound No. Compound Name Structural Formula 46
(0-N,Azbis(2-(diethylamino)ethyo dec-2-enamide or
".---...".-.......1..N.,..._,N.._. H ith 47 



(0-Nbis(3-(dimethylamino)propyl) dec-2-enamide 111^-^re I N I 48
(0-S-pentyl dec-2-enethioate o "..-.."."...-..."."....-,.."-kj-..Law
49 (.0-S-isopentyl dec-2-enethioate o 50 (0-S-hexyl dec-2-enethioate
o ,....--,-.".,......,A,..,- H ..), .s.......",..-,-.......  51
(.0-S-hepty1 dec-2-enethioate 0 



52 (E)-S-decyl dec-2-enethioate
..."...."..."..,""js..--,...-......---"....---,--,, 53
(4-S-cyclopentyl dec-2-enethioate JLJIIII 64 (E)-S-phenethyl
dec-2-enethioate 040 56. (4-8-2-(dimethylamino)ethyl dec-2-enethioate
oI N 56 (E)-St2-(diethylamino)ethyl dec-2-enethioate 0r  [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] OH + HY W (3)  (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 (DOC) or
N-(3-dimethylaminopropy0-N'-ethylcarbocliimide  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
moll 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 moll 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).  [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).
[01191        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 using 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. [01201 Examples of the solvate include hydrate and a
solvate with alcohol. [01211        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.



[01221        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   caused by nerve cell
degeneration or cell death and includes a neurodegenerative disease
and a mental disease. The neurodegenerative disease stands for
dementia, Alzheimer's disease, Parkinson's disease, amyotrophic
lateral sclerosis (ALS), Huntington's disease, progressive
supranuclear palsy (PSP), diabetic neuropathy or glaucoma which is an
optic nerve disease. The mental disease stands for depression
(including bipolar depression), anxiety disorder (neurosis),
schizophrenia, etc. In using for depression, the conventional
treating agent for depression such as tricyclic antidepressant,
tetracyclic antidepressant, selective serotonin reuptake 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. [01231        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. [01241        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
as an alleviating agent for a peripheral nerve disorder. The
anti-cancer agent developing the peripheral nerve disorder in the
present invention is an anti-cancer agent that specifically damages
microtubules to induce the peripheral nerve disorder. Examples of
such medicinal agent include taxane drugs such as paclitaxel or
docetaxel and a vinca alkaloid drugs such as vincristine,
vinblastine, vindesine or vinorelbine. In addition, examples of the
medicinal agent that damages nerve cells to cause axonopathy and then
induces the peripheral nerve disorder include platinum drugs such as
oxaliplatin, carboplatin, cisplatin or nedaplatin. [0125]
Examples of the peripheral nerve disorder induced by these
anti-cancer agents include pain such as a stinging pain and burning
pain, paresthesia such as numbness of limb extremities and a burning
sensation,. hyperesthesia such as hypersensitivity to cold stimuli,
dysesthesia such as sensory loss, sensory paralysis and sense of
discomfort, sensory ataxia and muscle weakness. The peripheral nerve
disorder induced by an anti-cancer agent that the compound of the
present invention is intended to improve includes a peripheral nerve



[Examples] [0129]        The present invention will now be
illustrated by referring to Examples and the present invention is not
limited to the following Examples. folsol Example 1-1  Synthesis of
(E)-2-(dimethylamino)ethyl dec-2-enoate [Compound 1]
trans-2-Decenoic acid (170 mg, 1 mmol) and N,N-dimethylaminoethanol
(90 mg, 1 mmol) were dissolved in anhydrous dichloromethane (10 ml)
and, under stirring in an ice bath,
N-(3-dimethylaminopropy1)-N'-ethylcarbodiiraide hydrochloride (211
mg, 1.1 mmol) (Sigma-Aldrich) was added thereto. After stirring in an
ice bath for 1 hour and then at room temperature for 8 hours, the
reaction solution was poured over a diluted hydrochloric acid
solution followed by extracting with chloroform. The chloroform layer
was concentrated to give the aimed compound as a light brown oily
product. [01311        014H27NO2MW 242, positive ion HR-FABMS na/z:
242.2118 [M+1-1]* (Calcd for Ci4H281\102: 242.2120), positive ion
FABMS m/z: 242 [M+M, 1H-NMR (400 MHz, CDC13) 5 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.   Pyridine (1
ml) was added to a solution of N,N-climethylaminoethanol (2.0 g,
0.022 moll in tetrahydrofuran (30 ml) 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 ethyl
acetate were added to the residue to partition and an ethyl acetate
layer was collected therefrom. The ethyl acetate layer was washed
with water and evaporated followed by purifying by silica gel column
chromatography (developer: chloroform) to give the aimed compound as
a light brown oily product. [01331 Spectral data thereof are the same
as those in Example 1-1. [0134] Example 2
(E)-3-(Dimethylamino)propyl dec-2-enoate [Compound 2]       The same
operation as in Example 1-1 or 1-2 was carried, out using
trans-2-decenoic acid and 3-dimethylamino-1-propanol as starting
materials to give the aimed compound. 



[01351       Colorless oily product, C14H27NO2 MW 255, HREIMS in/z:
255.2195 [M+H]- (Calcd for C14H27NO2: 255.2198), EIMS raiz (rel.
int.): 255 (1W, 4), 153 (4), 1H-NMR (400 MHz, CDC1s) 5 0.88 (311, t,
J= 6.8 Hz), 1.29 (811, hr s), 1.45 (211, m), 1.83 (211, m), 2.18 (2H,
m), 2.24 (61-1, s), 2.36 (211, t, = 7.2 Hz), 4.16 (211, t, J = 6.6
Hz), 5.81 (111, dt, j = 16.0, 1.7 Hz), 6.96 (11-1, dt, J= 16.0, 7.0
Hz). [0136] Example 3  (E)-1-(dimethylamino)propan-2-y1 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  to give the aimed compound. [01371
Light brown oily product, C15li30NO2 MW 256, positive ion HR-FABMS
roJz: 256.2284 [M+1-11+ (Gated for C15H30NO2: 256.2277), positive ion
FABMS m/z: 256 [M-Fgh 1H-NMR (400 MHz, CDC13) 0.88 (3H, t, 3= 6.8
Hz), 1.22 (311, d, J-= 10.0 Hz), 1.25 (811, hr 8), 1.44 (211, m),
2.18 (211, m), 2.26 (6H, s), 2.31 (111, ad, elt= 13.2, 5.2 Hz), 2.53
(111, dd, j= 13.2, 7.4 Hz), 5.10 (1H, m), 5.81 (1H, dt, J= 15.8 Hz),
6.95 (111, dt, t1= 15.8, 7.8 Hz). [01381 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, C131-131NO2MW 269, HREIMS ra/z: 269.2347 [M-F1-11+ (Calcd
for C161131NO2: 269.2355), EIMS m/z (rel. int.): 269 (1W, 5), 116
(5), 1H-NMR (400 MHz, CDC13) 5 0.88 (311, t, J= 6.8 Hz), 1.29 (811,
hr s), 1.45 (2H, m), 1.56 (2H, m), 1.68 (211, m), 2.18 (211, m), 2.23
(6H, s), 2.29 (211, t, ci= 7.6 Hz), 4.14 (211, t, Ji= 6.4 Hz), 5.80
(111, di, 3 15.8, 1.6 Hz), 6.96 (1H, dt, 3= 15.8, 7.0 Hz). [01401
Example 5  (E)-3-(dimethylamino)-2,2-dimethylpropyl dec-2-enoate
[Compound       The same operation as in Example 1-1 or 1-2 was
carried out using trans-2-decenoic acid and
3-dimethylamino-2,2-dimethy1-1-propanol as starting materials to give
the aimed compound. [0141] 



Colorless oily product, C171183NO2MW 283, HREIMS ra/z: 283.2506
[M+H.P. (Calcd for C17H331\102: 283.2511), EIMS m/z (rel. int.): 283
(M+, 2), 153 (2), 11-I-NMR (400 MHz, CDC13) 6 : 0.87 (3H, t, J= 7.0
Hz), 0.90 (611, s), 1.28 (811, br s), 1.45 (2H, m), 2.16 (211, s),
2.18 (211, m), 2.26 (611, s), 3.92 (211, s), 5.81 (111, dt, 3= 15.8
Hz), 6.94 (1H, dt, J= 15.8, 6.8 Hz). [0142] Example 6
(E)-2-(diethylamino)ethyl dec-2-enoate [Compound 6]       The same
operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-(diethylamino)ethanol as starting
materials to give the aimed compound. [0143]        Colorless oily
product, C161132NO2 MW 270, positive ion HR-FABMS ra/z: 270.2424
[M+111+ for (Calcd for C161132NO2: 270.2433), positive ion FABMS m/z:
270 [M+11], 1H-NMR (400 MHz, CDC13) 5: 0.87 (3H, t, J= 7.2 Hz), 1.04
(611, t, 3= 7.3 Hz), 1.29 (811, br s), 1.45 (2H, m), 2.19 (211, m),
2.60 (411, q, Jr 7.3 Hz), 2.74 (211, t, J= 6.3 Hz), 4.20 (211, t, J=
6.3 Hz), 5.83 (111, dt, J= 16.0 Hz), 6.97 (111, dt, 3= 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-l-hexanol as starting
materials to give the aimed compound. [0145]   Oily product,
C13H35NO2 MW 297, HR-EIMS (positive ion mode): m/z 298.2761 [M+HIE
(calcd for C181135NO2, 298.2741), 1H-NMR (500 MHz, CDC13) : 0.88
(311, t, J = 6.9 Hz), 1.29 (811, m), 1.33 (411, m), 1.44 (211, m),
1.51 (211, m), 1.68 (211, m), 2.19 (2H, m), 2.27 (611, s), 2.33 (2H,
t, J = 7.7 Hz),  4.11 (2H, t, J = 6.6 Hz), 5 81 (111, d, J = 15.8
Hz), 6.96 (1H, dt, 3 = 15.8, 7.0 Hz). [0146] Example 8
(E)-2-(isopropylthio)ethyl dec'2-enoate [Compound 8]       The same
operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-(isopropylthio)ethanol as starting
materials to give the aimed compound. [0147] 



Oily product, C15H2802S MW 272, 111-NMR (500 MHz, CDC13) 5: 0.88
(311, t, J = 6.6 Hz), 1.28 (8H, m), 1.28 (61i, d, J = 6.6 Hz), 1.45
(211, m), 2.20 (211, m), 2.78 (211, t, J = 7.2 Hz), 3.00 (111, in),
4.27 (211, t, J = 7.2 Hz), 5.82 (114, d, J = 14.6 Hz), 6.98 (111, dt,
J = 14.6, 6.8 Hz).    [01481 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]       Oily product, C12112403 MW 228, DART-MS: raiz 230
[M+2111+, 1H-NMR (500 MHz, CDCW 5: 0.88 (3H, t, J = 6.9 Hz),
1.26-1.31 (8H, m), 1.43-1.46 (2H, m), 2.20 (2H, dt, J = 7.5, 6.9 Hz),
3.40 (3H, s), 3.63 (2H, m), 4.28 (211, m), 5.86 (1H, d, J = 15.8 Hz),
7.00 (1H, dt, J = 15.8, 6.9 Hz) [0150] Example 10  (E)-2-ethoxyethyl
dec-2-enoate [Compound 101 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  aimed compound. [0151]       Oily
product, C14H2603 MW 242, HR-ESIMS (positive ion mode): m/z 243.1961
[M+H]+ (calcd for C14H2703, 243.1955), 111-NMR (500 MHz, CDC's)   :
0.88 (3H, t, J = 6.9 Hz), 1.21-1.24 (3H, m) 1.27-1.30 (8H, m),
1.42-1.46 (2H, m), 2.17-2.22 (21I, dt, J = 7.5, 6.9 Hz), 3.52-3.57
(211, m), 3.65-3.67 (211, m), 4.27-4.29 (2H, m), 5.86 (111, d, J =
16.1 Hz), 7.00 (1H, dt, J = 16.1, 6.9 Hz). [0152] Example 11
(E)-1,3-diethoxy-2-propyl dec-2-enoate [Compound 11]       The same
operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1,3-diethoxy-2-propanol as starting
materials to give the aimed compound. [0153]       Oily product,
C17113204 MW 300, HR-ESIMS (positive ion mode): m/z 323.2193 (calcd
for C17113204Na, 323.2188), 1H-NMR (500 MHz, CDC13) 6 0.87 (31I, m),
1.18 (6H, in), 1.27 (81I, m), 1.44 (211, m), 2.19 (21I, in), 3.52
(411, m), 3.60 (414, in), 5.15 (111, m), 5.86 (1H, m), 6.98 (1H, m).
[0154] Example 12  (E)-2-(2-(dimethylamino)ethoxy)ethyl dec-2-enoate
[Compound 121 



The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-(2-(dimethylamino)ethoxy)ethanol as
starting materials to give the aimed compound. [01551
Colorless oily product, C1elis1NO3MW 285, HREIMS ra/z: 285.2298
[M+H]+ for (Calcd for C16I-131NO3: 285.2304), EIMS m/z (rel. hit.):
285 (Mt, 2), 116 (5), 1H-NMR (400 MHz, CDC's) 0.88 (311, t, J= 6.8
Hz), 1.28 (8H, br s),  1.46 (211, m), 2.20 (2H, m), 2.28 (611, s),
2.54 (2H, t, J= 5.3 Hz), 3.61 (2H, t, J= 5.2 Hz), 3.70 (2H, t, J= 5.2
Hz), 429 (2H, t, 3= 5.3 Hz), 5.85 (111, at, J= 15.8 Hz), 7.00 (1H,
dt, J= 15.8 Hz). [0156] Example 13
(E)-2-(2-(diethylamino)ethoxy)ethyl dec-2-enoate [Compound 131
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 2-(2-(diethylamino)ethoxy)ethanol as
starting materials to give the aimed compound. [01571        Light
brown oily product, C181135NO3 MW 313, HREIMS na/z: 313.2614 [M+11]+
Waled for C1sHs5NO3: 313.2617), ElIVIS ra/z (rel. int.): 313 (Me, 2),
298 (2), 111-NMR (400 MHz, 00013) 5: 0.88 (3H, t, J.= 6.6 Hz), 1.03
(611, t, J= 7.3 Hz), 1.28 (8H, hr s), 1.44 (211, m), 2.19 (2H, m),
2.57 (4H, q, 37.3 Hz), 2.66 (2H, t, J= 6.3 Hz), 3.58 (211, t, J= 6.3
Hz), 3.69 (2H, t, J= 4.8 Hz), 4.28 (211, t, J= 4.8 Hz), 5.84 (1H, dt,
J= 16.0 Hz), 6.99 (111, dt, Jr 16.0, 7.2 Hz). [0158] Example 14
(E)-3-(2-(diethylamino)ethoxy)propyl dec-2-enoate [Compound 141
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-l-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  aimed compound. 



[0160]       White powder, mp 60-63 t, 011H21N0, EIMS m/z 183 (M+)
11-1-NMR (CDC13, 500 MHz) 6 0.88 (311, t, J = 7.0 Hz), 1.22-1.33
(811, m), 1.40-1.46 (2H, in), 2.14-2.19 (211, m), 2.88 (3H, d, J =
5.0 Hz), 5.41 (1H, brs), 5.72-5.76 (1H, in), 6.83 (111, dt, J = 15.3,
7.0 Hz). [0161] Example 16  (E)-N-ethyl dec-2-enaraide [Compound 16]
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and ethylamine as starting materials to give
the aimed compound. [0162]       White powder, mp 38-40 t, 012H23N0,
EIMS m/z 197 (M+) 111-NMR (CDC13, 500 MHz) 0.88 (3H, t, J = 7.0 Hz),
1.17 (3H, t, J = 7.3 Hz), 1.23-1.32 (811, m), 1.41-1.46 (211, m),
2.14-2.19 (211, m), 3.33-3.39 (211, m), 5.40 (1H, brs), 5.71-5.75
(1H, m), 6.83 (113, dt, J = 15.3, 7.1 Hz). [0163] Example 17
(E)-N-butyl dec-2-enamide [Compound 171       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 t, C14H27N0, EIMS m/z 225 (K)         (CDC13,
500 MHz) 6 0.88 (3H, t, J = 7.0 Hz), 0.93 (311, t, J = 7.4 Hz),
1.23-1.32 (811, in), 1.32-1.40 (2H, in), 1.40-1.46 (211, in),
1.48-1.54 (211, m), 2.14-2.19 (2H, in), 3.30-3.34 (211, m), 5.42 (1H,
brs), 5.72-5.76 (111, m), 6.83 (1H, dt, J = 15.2, 7.0 Hz).  [01651
Example 18  (E)-N-isobutyl dec-2-enamide [Compound 18]       The same
operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and isobutylamine as starting materials to give
the aimed compound. [0166] 



White powder, rap : 42-45 t, C14H27NO, EIMS raiz : 225 (Mt) 11-1-NMR
(CDC13, 500 MHz) : 0.88 (311, t, J = 7.0 Hz), 0.93 (611, d, J = 6.7
Hz), 1.23-1.32 (8H, m), 1.41-1.47 (2H, m), 1.74-1.84(1H, m),
2.15-2.19(211, in), 3.14-3.17 (2H, m), 5.45 (1H, brs), 5.74-5.77
(111, In), 6.84 (1H, dt, J = 15.2, 7.0 Hz). [0167] Example 19
(E)-N-pentyl dec-2-enamide [Compound 191       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, C13H23N0 MW 239, HR-ESIMS (positive ion mode): m/z
240.2305 [NI-FITI+ (cakd for C131130N0, 240.2322), 1H-N]\4R (500 MHz,
CDC13) 5: 0.86-0.93 (6H, m), 1.26-1.33 (12H, m), 1.41-1.45 (2H, m),
1.51-1.54 (211, m), 2.14-2.19 (211, m), 3.29-3.33 (211, m), 5.76
(111, d, J = 15.2 Hz), 6 83 (111,  di, J = 15.2, 6.9 Hz). [0169]
Example 20 (E)-N-isopentyl dec-2-enamide [Compound 201       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 



aimed compound. [0170]       White powder, mp 28-31 t, C15H29NO, EIMS
m/z : 239 (1W) 1H-NMR (CDC13, 500 MHz) 6 0.88 (3H, t, J = 7.0 Hz),
0.92 (6H, d, J = 6.7 Hz), 1.23-1.32 (8H, m), 1.40-1.46 (411, m),
1.59-1.67 (1H, m), 2.14-2.19 (211, m), 3.32-3.36 (2H, m), 5.37 (1H,
brs), 5.71-5.75 (1E1, m), 6.82 (in, dt, J = 15.3, 7.1 Hz). [0171]
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-clecenoic acid and tert-amylamine as starting materials to
give the aimed compound. [0172]       Oily product, CI5H291\10 MW
239, HR-ESIMS (positive ion mode): m/z 240.2311 [M+11]1- (calcd for
CmIlsoNO, 240.2322), 1H-NMR (500 MHz, CDC13)    0.85 (311, t, J = 7.5
Hz), 0.87 (3H, t, J = 6.9 Hz), 1.26-1.31 (8H, m), 1.32 (611, 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 (111, dt, J = 14.9, 6.9 Hz). [0173] Example 22
(E)-N-hexyl dec-2-enamide [Compound 221       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, CAI-LINO MW 253, HR-ESIMS (positive ion mode): m/z
254.2468 [M+Hi+ (calcd for C16H32NO, 254.2478), 1H-NMR (500 MHz,
CDC13) 0.86-0.89 (6H, m), 1.25-1.34 (1411, m), 1.41-1.45 (211, m),
1.49-1.55(211, m), 2.14-2.18 (2H, m), 3.28-3.32 (211, m), 5.76 (111,
d, J = 15.2 Hz), 6.81 (1H, at, J = 15.2, 6.9 Hz). [0175] Example 23  



(E)-N-heptyl dec-2-enamide [Compound 231        The same operation as
in Example 1-1 or 1-2 was carried out using trans-2-decenoic acid and
heptylamine as starting materials to give the aimed compound. [0176]
White powder, Cul-133NO MW 267, 1111-ESIMS (positive ion mode): ink
268.2627 [M+11]1- (calcd for Cr71134NO, 268.2635), 1H-NMR (500 MHz,
CDC13) : 0.88 (611, t, J = 6.9 Hz), 1.27-1.31 (1611, m), 1.40-1.45
(2H, m), 1.49-1.53 (211, in), 2.14-2.17 (211, m), 3.28-3.32 (211, 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-y1) 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, C171133N0 MW 267,
HR-ESIMS (positive ion mode): raiz 268.2626 [M+1-1]+ (calcd for
Cul-134NO, 268.2635), 1H-NMR (500 MHz, CDC13)           : 0.88 (311,
t, J = 7.4 Hz), 0.90 (6H, t, J = 7.4 Hz), 1.33 (12H, m), 1.46 (4H,
m), 1.74 (211, m), 2.16 (211, dt, J = 6.9 Hz), 4.02 (111, br s), 5.16
(111, br s), 5.74 (1H, d, J = 14.6 Hz), 6.82 (111, dt, J = 14.6, 6.9
Hz). [0179] Example 25  (E)-N-(octan-3-y1) dec-2-enamide [Compound
251           The same operation as in Example 1-1 or 1-2 was carried
out using trans-2-decenoic acid and 2-ethylhexylamine as starting
materials to give the aimed compound. [01801        Oily product,
C18H35N0 MW 281, HR-ESIMS (positive ion mode): ra/z 282.2778
[M+11]-1- (cakd for C1811361\10, 282.2791), 1H-NMR (500 MHz, CDC13)
: 0.88 (3H, t, J = 7.5 Hz), 0.90 (611, t, J = 7.5 Hz), 1.32 (16H, m),
1.44 (4H, m) 2.16 (2H, dt, J = 6.9 Hz), 3.26 (1H, m), 5.40 (111, br
s), 535 (1H, d, J = 14.9 Hz), 6.82 (111, dt, J = 14.9, 6.9 Hz).
[0181] Example 26  



(E)-N-(2,4,4-trimethylpentan-2-y1) 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-tetramethylbutylaraine as starting
materials to give the aimed compound. [0182]        Oily product,
C13H35NO MW 281, HR-ESIMS (positive ion mode): m/z 282.2778 [M+11]-1-
(calcd for C181-136N0, 282.2791), 1H-NMR (500 MHz, CDC13) 6: 0.88
(3H, t, tT = 7.0 Hz), 1.00 (9H, s), 1.28 (8H, m), 1.43 (611, s), 1.67
(2H, m), 1.78 (2H, 8), 2.14 (2H, dt, J = 6.9 Hz), 5.24 (1H, hr s),
5.66 (111, 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 271        The
same operation as in Example 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, C1al2eN0
, EIMS raiz : 251 MO   1.11-NMR (CDC13, 500 MHz) 6 0.88 (311, t, J =
7.0 Hz), 1.09-1.21 (3H, m), 1.23-1.32 (8H, m), 1.34-1.46 (411, in),
1.59-1.74 (3H, in), 1.92-1.97 (2H, m), 2.13-2.18 (211, m), 3.80-3.88
(1H, m), 5.23-5.31 (1H, m), 5.70-5.73 (1H, in), 6.81 (1H, dt, J =
15.3, 7.0 Hz). [0185] Example 28  (E)-N-phenyl dec-2-enamide
[Compound 28]       The same operation as in Example PI or 1-2 was
carried out using trans-2-decenoic acid and aniline as starting
materials to give the aimed compound. [0186]       Yellowish-white
powder, nap 54-55 t, C161-123NO, EIMS na/z 245 (Mt) 11-1-NMR (CDC1s,
500 MHz) 6 0.89 (3H, t, J = 7.0 Hz), 1.23-1.36 (8H, m), 1.45-1.51
(211, m), 2.21-2.26 (2H, in), 5.89-5.93 (111, m), 7.00 (1H, di, J =-
15.2, 7.1 Hz), 7.09-7.15 (2H, m), 7.33 (2H, m), 7.53-7.60 (211, in).
[0187] Example 29  (E)-N-phenethyl dec-2-enamide [Compound 29] 



The same operation as in Example 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-Pylethyl) 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 P(2-aminoethynpyrrolidine as starting
materials to give the aimed compound. [0189]           Light orange
powder, rap : 56-58 C, C161-l30N20, EIMS raiz (%): 266 (M) 111-NMR
(CDC's, 500 MHz) 6 0.88 (311, t, J = 7.0 Hz), 1.22-1.32 (8H, m),
1.41-1.47 (211, in), 1.78-1.83 (4H, m), 2.14-2.18 (2H, m), 2.53-2.58
(4H, m), 2.65 (2H, t, J = 5.9 Hz), 3.42-3.46 (2H, m), 5.78-5.82 (1H,
in), 6.22 (111, brs), 6.84 (11-I, dt, J = 15.3, 7.0 Hz). [0190]
Example 31  (E)-N,N-diethyl dec-2-enamide [Compound 311       The
same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and diethylamine as starting materials to give
the aimed compound. [0191]       Colorless oily product , C14H27N0 MW
225, EIMS raiz: 225 (Mt 21), 196 (5), 182 (5), 168 (5), 153 (35), 140
(6), 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, C181135N0 MW 281, HR-ESIMS (positive ion
mode): raiz 282.2780 [M+11]+ (calcd for C18l-136N0, 282.2791),
11-1-NMR (500 MHz, CDC13)   : 0.88 (311, t, J = 6.9 Hz), 0.92 (3H, t,
J = 7.4 Hz), 0.95 (311, t, Jr = 7.4 Hz), 1.32 (14H, m), 1.45 (211,
m), 1.54 (41-1, m), 2.19 (211, dt, J = 6.9 Hz), 3.28 (2H, t, J = 7.5
Hz), 3.36 (211, t, J = 7.5 Hz), 6.18 (1H, d, J = 14.9 Hz), 6.89 (111,
dt, J = 14.9, 6.9 Hz). 



[0194]  Example 33  (E)-N,N-dipentyl dec-2-enamide [Compound 33]
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, C20H39NO MW 309,
HR-ESIMS (positive ion mode): na/z 310.3097 [M+1-1I+ (calcd for
C2oH4ONO, 310.3104), 111-NMR (500 MHz, CDC13) 5: 0.85-0.95 (911, m),
1.25-1.39 (16H, m), 1.45 (2H, m), 1.56 (211, m), 2.20 (211, m), 3.28
(211, m), 3.35 (2H, m), 6.18 (111, d, J = 14.9 Hz), 6.90 (111, dt, J
= 14.9, 7.3 Hz). [0196] Example 34 (E)-N,N-dihexyl dec-2-enamide
[Compound 341        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,
C22H43NO MW 337, HR-ESIMS (positive ion mode): nilz 338.3421 [M+H1+
(calcd for C22H44NO, 338.3417), 3.11-NMR (500 MHz, CDC13)   : 0.89
(9H, m), 1.23-1,34(2011, m), 1.44 (2H, m), 1.55 (4H, m), 2.19 (211,
m), 3.29 (2H, t, J = 7.4 Hz), 3.34 (211, 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 351        The same operation as in Example
1-1 or 1-2 was carried out using trans-2-decenoic acid and
N-ethyl-N-heptylamine as starting materials to give the aimed
compound. [0199]          Oily product, CAI-1371\TO MW 295 HR-ESIMS
(positive ion mode) : m/z 296.2934 [M+H]+ (calcd for C19l-137N0,
296.2948), 3-1-1-NMR (500 MHz, CDC13) 



0.88 (6H, m), 1.14 (1H, t, J = 6.9 Hz), 1.18 (1H, t, J = 6.9 Hz),
1.23-1.34 (1711, m), 1.45 (2H, m), 1.56 (211, m), 2.19 (211, in),
3.27 (111, t, J = 7.7 Hz), 3.36 (211, m), 3.42 (1H, m), 6.17 (111, d,
J = 15.3 Hz), 6.89 (111, dt, J = 15.3, 6.7 Hz). [0200] Example 36
(E)-N-2-(dimethylamino)ethyl dec-2-enamide [Compound 361        The
same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N,N-dimethylethane-1,2-diamine as starting
materials to give the aimed compound. [0201]        Colorless oily
product, C14H28N20 MW 240, positive ion HR-FABMS na/z: 241.2284
[M+H]+ (Calcd for C141-129N20: 241.2280), positive ion FABMS: m/z 241
[M+1-1]*, DART-MS m/z: 241.2 [M+H]+, 11-1-NMR (400 MHz, CDC13) 5:
0.88 (311, t, J= 6.8 Hz), 1.28 (811, br s), 1.43 (211, m), 2.14 (211,
m), 2.23 (611, s), 2.43 (211, t, J= 5.8 Hz), 3.40 (211, t, J= 5.8
Hz), 5.79 (1H, dt, J= 15.6 Hz), 6.17 (1H of NH), 6.82 (111, dt, J=
15.6, 7.2 Hz). [0202] Example 37  (E)-N-2-(diethylamino)ethyl
dec-2-enamide [Compound 371        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-cliamine as starting materials to give the
aimed compound. [0203]        Colorless oily product, C161132N20 MW
268, positive ion HR-FABMS raiz: 269.2602 [M-FH]E (Cakd for
C161133N20: 269.2593), positive ion FARMS raiz: 269 [M+111+, 111-NMR
(400 MHz, CDC13) 0.89 (311, t, J= 6.8 Hz), 1.01  (611, t, J-= 7.1
Hz), 1.28 (811, br s), 1.43 (211, m), 2.16 (211, m), 2.54 (411, q,
7.1 Hz), 2.56 (211, t, 3 7.6 Hz), 3.36 (2H, t, j= 7.6 Hz), 5.79 (111,
dt, 3= 15.4 Hz), 6.26 (1H of NH), 6.81 (1H, dt, jr- 15.4, 7.6 Hz).
[02041 Example 38  (E)-N-3-(dimethylamino)propyl dec-2-enamide
[Compound 381        The same operation as in Example 1-1 or 1-2 was
carried out using trans-2-decenoic acid and
N,N-dimethylpropane-1,3-diamine as starting materials to give the
aimed compound. [0205]        Brown oily product, C151-130N20 MW 254,
HR-IT-TOFMS m/z: 255.2455 [M+1-11+ (Calcd for C151131N20: 255.2431),
11-1-NMR (500 MHz, CDCW 5 0.88 (311, t, J= 6.9 Hz, 11-100, 1.28 (811,
in, H-6-90, 1.43 (2H, quin, J= 6.9 Hz, H-50, 1.69 (2H, quin, cl= 6.3
Hz, 11-3), 2.16 (2H, &it, J-= 7.5, 7.2, 1.5 Hz, H-40, 2.25 (611, s,
H-6, 7), 2.41 (2H, t, Jr-- 6.3 Hz, H-4), 3.40 (211, dt, J---= 6.3,
5.8 Hz, 11-2), 5.73 (1H, dt, J= 15.2, 1.5 Hz, H-20, 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 391        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, 017H24N20 MW 296,
HR-IT-TOFMS ni/z: 297.2935 [M+11]+ (Calcd for C17H25N20: 297.2900),
111-NMR (500 MHz, CDC's) 5 0.88 (3H, t, 3= 6.9 Hz, H-100, 1.05 (6H,
t, J-= 7.3 Hz, H-7, 9), 1.28 (811, m, H-6'-90, 1.43 (211, (juin, J=
7.1 Hz, H-5'), 1.67 (2H, (pun, J= 6.1 Hz, H-3), 2.15 (211, dt, j=
7.3, 7.3 Hz, H-40, 2.53 (611, quin, 3= 6.7 Hz, H-4, 6, 8),   3.41
(211, dd, Jr 11.5, 5.4 Hz, H-2), 5.71 (1H, d, J= 15.3 Hz, H-20, 6.76
(111, quin, J= 7.3 Hz, 11-3'), 7.59 (1H, br s, H-1). [02081 Example
40  (E)-N-2-(diisopropylanaino)ethyl dec-2-enamide [Compound 40]
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N,N-diisopropylethane-1,2-diamine as
starting materials to give the aimed compound. [0209]       Brown
oily product, 013H36N20 MW 296, HR-IT-TOFMS ra/z: 297.2935 [M+Hi-E
(Cakd for C181137N20: 297.2935), 1H-NMR (500 MHz, CDC13) 6 0.88 (311,
t, J= 6.9 Hz, H-101, 1.02 (12H, d, Jr 6.1 Hz, H-6, 7, 9, 10), 1.28
(811, m, H-6'-91, 1.43 (2H, quin, J= 7.3 Hz, H-50, 2.16 (2H, ddt, Jr
6.9, 6.9, 1.5 Hz, H-4'), 2.61 (2H, t, J= 5.7 Hz, H-3), 3.02 (211,
sext, J= 6.6 Hz, H-5, 8), 3.29 (2H, dd, J= 10.7, 5.4 Hz, 11-2), 5.74
(1H, d, Jr 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 411
The same operation as in Example 14 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, C20H40N20 MW 324, HR-IT-TOFMS rn/z: 325.3244 IM-1-Hi+ (Calcd
for C20E41N20: 325.3213), 11-I-NMR (500 MHz, CDC13)60.88 (311, t, J=
6.9 Hz, 11401, 0.91 (611, t, J= 7.3 Hz, H-8, 12), 1.29 



(12H, m, 11-7, 11, 6-91, 1.40 (611, in, 11-6, 10, 51, 2.17 (2H, ddt,
Jr 7.1, 7.1, 1.5 Hz, 11-41, 2.42 (4H, t, J= 7.3 Hz, H-5, 9), 2.54
(211, t, J= 5.7 Hz, H-3), 3.34 (2H,  dd, J.= 11.5, 5.7 Hz, 11-2),
5,76 (111, dt, J= 15.3, 1.5 Hz, 11-21, 6.16 (1H, br s,  H-1), 6.80
(111, dt, J= 6.9 Hz, H-3'). [0212] Example 42
(E)-N-(2-(dimethylamino)ethyl)-N-methyl dec-2-enamide [Compound 42]
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and N,N',N'-trimethylethylenediamine as
starting materials to give the aimed compound. [0213]       Oily
product, C16Il30N200 MW 254, HR-ESIMS (positive ion mode): m/z
255.2433 [M-Ell]+ (calcd for CHIlaiNzo, 255.2431), 1H-NMR (500 MHz,
CDC13) 5 : 0.88 (3H, t, J = 6.9 Hz), 1.27-1.30 (8H, m), 1.45 (2H,
quint, J = 6.9 Hz), 2.20 (211, dt, J = 6.9, 13.8 Hz), 2.28 (611, s),
2.49 (2H, t, J = 7.5 Hz), 3.09 (311. s), 3.55 (211, t, J = 6.9 Hz),
6.23 (111, d, 3 = 15.2 Hz), 6.89 (1H, dt, J = 6.9, 15.2 Hz). [0214]
Example 43  



(E)-N-(2-(dimethylarnino)ethyp-N-ethyl dec-2-enamide [Compound 43]
The same operation as in Example 14 or 1-2 was carried out using
trans-2-decenoic acid and N-ethyl-N',N'-dimethylethylenediamine as
starting materials to give the aimed compound. [0215]       Oily
product, CisHuNz00 MW 268, HR-ESIMS (positive ion mode): m/z 269.2597
[M+H]E (calcd for CisHaaNzo, 269.2587), 11-1-NMR (500 MHz, CDC13) 5
0.88 (311, t, J = 7.5 Hz), 1.19 (3H, t, J = 6.9 Hz), 1.27-1.30 (813,
1.45 (21I, quint, J = 7.5 Hz), 2.19 (211, dt like q, J = 6.9, 7.5
Hz), 2.32(611, .$), 2.54 (211, t, J = 7.4 Hz), 3.90-3.54 (411, m),
6.19 (1H, d, J = 14.9 Hz), 6.91 (111, dt, J = 6.9, 14.9 Hz).  [0216]
Example 44  (E)-N-(2-(diethylamino)ethyD-N-ethyl dec-2-enamide
[Compound 441       The same operation as in Example 1-1 or 1-2 was
carried out using trans-2-decenoic acid and
N,N',N'-triethylethylenediamine as starting materials to give the
aimed compound. [0217]       Oily product, C1Sa36N200 MW 296,
HR-ESIMS (positive ion mode): m/z 297.2912 [WM+ (calcd for
Cis1137N20, 297.2900), 111-NMR (500 MHz, CDC13) 0.88 (3H, t, J = 6.9
Hz), 1.05 (611, t, J = 7.5 Hz), 1.20 (3H, t, J = 7.5 Hz), 1.26-1.31
(8H, m), 1.45 (2H, quint, J = 6.9 Hz), 2.20 (2H, dt like q, J = 7.5
Hz), 2.53-2.64 (6H, m), 3.37-3.47 (4H, in), 6.19 (1H, d, J = 14.9
Hz), 6.91 (1H, d, J = 14.9, 7.5 Hz). [0218] Example 45
(E)-N,N-bis(2-(dimethylamino)ethyl) dec-2-enamide [Compound 45]
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and
N-(2-(dimethylamino)ethyp-M,M-dimethylethane-1,2-diamine as starting
materials to give the aimed compound. [0219]       Oily product,
C181137N3o0 MW 311, HR-ESIMS (positive ion mode): m/z 312.2997
EM-FIl]+ (calcd for C18H38N30, 312.3009), 1.11-NMR (500 MHz, 0DC13) 6
0.88 (3H, t, J = 6.9 Hz), 1.26-1.31 (8H, m), 1.45 (211, quint, J =
6.9 Hz), 2.19 (2H, dt like q, J = 6.9 Hz), 2.28 (1211, s), 2.46 (211,
t, J = 7.4 Hz), 2.49 (211, t, J = 7.5 Hz), 3.47 (2H, t, J = 7.5 Hz),
3.51 (211, t, J = 7.5 Hz), 6.20 (111, d, J = 15.2 Hz), 6.92 (1H, di,
J = 6.9, 15.2 Hz). [0220] Example 46   



(E)-1\1,N-bis(2-(diethylamino)ethyl) dec-2-enamide [Compound 461 The
same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoicacidand N-(2-(diethylamino)ethyl) -N',N'-
diethylethane - 1,2- diamineasstarting materials to give the aimed
compound. [0221]       Oily product, C22H45N300 MW 367, 1-1R-ESIMS
(positive ion mode): m/z 368.3640 [M+HP- (calcd for C22H461\T30,
368.3635), 111-NMR (500 MHz, CDC13) O :0.88 (3H, t, J = 6.9 Hz), 1.04
(6H, t, J = 7.5 Hz), 1.04 (611, t, J = 7.5 Hz), 1.26-1.31 (811, m),
1.45 (211, quint, J = 6.9 Hz), 2.19 (2H, dt like q, J = 7.6, 7.8 Hz),
2.53-2.64 (8H, m), 3.45 (411, t, J = 7.5 Hz), 3.47 (4H, t, J = 7.5
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 471       The same operation as in Example 1-1 or 1-2 was
carried out using trans-2-decenoic acid and
N-(3-(dimethylamino)propy1)-N,N-dimethylpropane-1,3-diamine as
starting materials to give the aimed compound. [02231       Oily
product, C20a41N300 MW 339, HR-ESIMS (positive ion mode): miz
340.3301 [M+1-1]+ (cakd for C2oH42Nso, 340.3322), 111-NMR (500 MHz,
CDC13) 5 0.88 (3H, t, J = 6.9 Hz), 1.22-1.30 (8H, m), 1.45 (2H, q, J
= 6.9 Hz), 1.74 (411, quint, J = 7.5 Hz), 2.19 (21I, dt like q, J =
6.9, 6.9 Hz), 2.22 (611, s), 2.25 (611, s), 2.27 (2H, t, J = 6.9 Hz),
2.33 (2H, t, J = 6.9 Hz), 3.39 (2H, 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   (E)-S-pentyl dec-2-enetbioate [Compound 481
The same operation as in Example 1-1 or 1-2 was carried out using
trans-2-decenoic acid and 1-pentanethiol as starting materials to
give the aimed compound. [0225]       Oily product, C15H2BOS MW 256,
DART-MS: ra/z 258 [M+211]*, 11-1-NMR (500 MHz, CDC13) 5: 0.89 (3H, t,
J = 6.9 Hz), 0.90 (311, t, J = 6.9 Hz), 1.20-1.40 (12H, in), 1.46
(211, m), 1.60 (2H, m), 2.18 (2H, m), 2.93 (2H, t, J = 6.9 Hz), 6.10
(111, d, J = 15.5 Hz), 6.89 (111, dt, J = 15.5, 6.9 Hz). [0226]
Example 49  (E)-S-isopentyl dec-2-enethioate [Compound 491 



The same operation as in Example 11 or 1-2 was carried out using
trans-2-decenoic acid and isoamylmercaptan as starting materials to
give the aimed compound. [02271       Oily product, CI5H28O8 MW 256,
DART-MS: m/z 256 [M]+, 11-1-NMR (500 MHz, CDC13) 5: 0.88 (3H, t, J =
5.7 Hz), 0.92 (611, d, J = 6.3 Hz), 1.28 (811, in), 1.47 (4H, in),
1.66 (1H, m), 2.18 (2H, m), 2.93 (2H, t, J = 7.4 Hz), 6.10 (111, 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, C161-1300S MW 270, DART-MS: raiz
272 [M+211]+, 1H-NMR (500 MHz, CDC13) 5: 0.88 (611, t, J =- 6.9 Hz),
1.27-1.31 (1211, m),  1.38 (2H, m), 1.45 (2H, m), 1.60 (211, m), 2,17
(211, dt, J = 7.5, 6.9 Hz), 2.93 (211, t, J = 7.2 Hz), 6.10 (111, d,
J = 15.5 Hz), 6.89 (111, dt, J = 15.5, 6.9 Hz). [0230] Example 51
(E)-S-heptyl dec-2-enethioate [Compound 51]       The same operation
as in Example 1-1 or 1-2 was carried out using trans-2-decenoic acid
and 1-heptanethiol as starting materials to give the aimed compound.
[0231]       Oily product, C17H320S MW 284, DART-MS: m/z 286
[M+21-1], 1H-NMR (500 MHz, CDC13) 0.88 (6H, t, J = 6.9 Hz), 1.27-1.31
(12H, m), 1.38 (2H, in), 1.45 (211, m), 1.60 (214, m), 2,17 (211, dt,
3 = 7.5, 6.9 Hz), 2.93 (211, t, J = 7.2 Hz), 6.10 (1H, d, J = 15.5
Hz), 6.89 (111, 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] 



C201-1380S MW 326, DART-MS: in& 328 [M+21-11+, 1H-NMR (500 MHz,
CDC's) 0.88 (611, t, J = 7.2 Hz), 1.26 (20H, Jr s), 1.36 (2H, in),
1.46 (214, in), 1.59 (211, tt, J = 7.5 Hz), 2.18 (211, dt, 3= 7.5,
6.9 Hz), 2.93 (211, t, 3 = 7.5 Hz), 6.10 (1H, d, J = 15.5 Hz), 6.89
(1H, dt, J = 15.5, 6.9 Hz). [0234] Example 53  (E)-S-cyclopentyl
dec-2-enethioate [Compound 53]       The same operation as in Example
11 or 1-2 was carried out using trans-2- decenoic acid and
cyclopentanethiol as starting materials to give the  aimed compound.
[02351   Oily product, C13H260S MW 254, DART-MS: in/z 256 [M+21-11+,
111-NMR (500 MHz, CDC13) : 0.88 (3H, t, J = 6.9 Hz), 1.28 (811, m),
1.45 (211, m), 1.56 (211, in), 1.63 (211, m), 1.71 (211, m), 2.11
(211, dt, J = 7.4, 5.7 Hz), 2.18 (2H, dt, J = 7.5, 6.9 Hz), 3.78
(111, tt, J = 7.4 Hz), 6.07 (1H, d, J = 15.5 Hz), 6.86 (111, dt, J =
15.5, 6.9 Hz). [02361 Example 54 (E)-S-phenethyl dec-2-enethioate
[Compound 541       The same operation as in Example 1-1 or 1-2 was
carried out using trans-2-decenoic acid and 2-phenylethanethiol as
starting materials to give the aimed compound. [02371       Oily
product, C1811260S MW 290, DART-MS: m/z 290 [MIP, 1H-NMR (500 MHz,
CDC's) 6 0.88 (3H, t, J = 6.9 Hz), 1.29 (811, m) 1.46 (2H, m), 2.18
(211, m), 2.89 (2H, t, J = 7.7 Hz), 3.18 (211, t, J = 7.7 Hz), 6.10
(111, d, J = 15.2 Hz), 6.98 (1H, dt, J = 15.2, 6.8 Hz). [02381
Example 55  (E)-S-2-(dimethylamino)ethyl dec-2-enethioate [Compound
551       The same operation as in Ekample 1-1 or 1-2 was carried out
using trans-2-decenoic acid and 2-(dimethylamino)ethanethiol as
starting materials to give the aimed compound. [02391       Light
brown oily product, C141127NOS MW 257, positive ion HR-FABMS ra/z:
258.1895 [M+111+ (Calcd for Ci4H28NOS: 258.1892), positive ion FABMS
m/z: 258 [M+11]+, 1H-NMR (400 MHz, CD C13) 6 0.88 (311, t, J= 6.4
Hz), 1.29 (811, br s), 1.45 (211, m), 2.19 (2H, m), 2.34 (6H, s),
2.59 (211, t, 



J-= 7.5 Hz), 3.09 (2H, t, J= 7.5 Hz), 6.10 (1H, at, J= 15.6 Hz), 6.90
(1H, dt, J = 15.6, 7.6 Hz). [0240] Example 56
(E)-S-2-(diethylamino)ethyl dec-2-enethioate [Compound 561        The
same operation as in Example 1-1 or P2 was carried out using
trans-2-decenoic acid and 2-(diethylamino)ethanethiol as starting
materials to give the aimed compound. [0241]        Light brown oily
product, CisHsiNOS MW 285, positive ion HR-FABMS ra/z: 286.2198
[M+Hi+ (Cakd for CiaI-132NOS: 286.2205), positive ion FABMS ra/z: 286
[M+H1+, 11-1-NMR (400 MHz, CDC13) 6 0.88 (3H, t, 5.6 Hz), 1.15 (611,
t, J= 7.3 Hz), 1.28 (811, br s), 1.45 (2H, m), 2.18 (2H, m), 2.80
(41i, q, el= 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). [0242] Test Example 1
(Evaluation of activation (phosphorylation) of MAP kinase)
With regard to the compound 1 ((E)-2-(dimethylamino)- ethyl
dec-2-enoate), activation of MAP kinase was measured as follows by a
Western immunoblotting. [0243]        Nerve cells were dispersed from
cerebral cortex of a fetal rat of 17 days age and said nerve cells
were cultured for one day in a Dulbecco-modified Eagle medium
(DME1VI) 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 density of
20,000 to 40,000 cells per cm2in a culture dish coated with
polyornithine.  [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-HC1 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 ug 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 was 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 ug/ml, 100 ughnl and 300 ug/m1 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  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 (cf. Table 5). In Table 5, "MAPK" means a MAP kinase and
"pMAPK" means a phosphorylated MAP kinase. "10", "30", "100" and
"300" in Table 5 show the examples where 10 pg/ml, 30 pg/ml, 100
pg/m1 and 300 pg/m1 of the compound 1 were added. [0249] [Table 5]
pM_APK/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 p,g/ml, the activity of around four-fold of the
control is shown and it was suggested that the compound 1 has the
neurotrophic factor-like activity. [0251] Test Example 2 (Evaluation
of activation (phosphorvlation) 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
((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
Fig/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]  pMAPK/MAPK/Control Control 



1.00 Compound 6 1.72 Compound 13 1.46  [0254]        Table 6 shows
that the compounds 6 and 13 have higher activation (phosphorylation)
of MAP kinase than the control suggesting that they have a
neurotrophic factor-like activity. [0255]        Test Example 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   dissolved in 0.1% DMSO was
intraperitoneally administered every day in a dose of 100 ug/kg body
weight and the immobility time of the mice upon the forced swimming
was measured (n = 5). As a control, a phosphate-buffered
physiological saline (PBS) was intraperitoneally administered to the
mice during two weeks and the immobility time was measured (n = 4).
[02571        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. [02581        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. [02591 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 ug/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)  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 P012 cells; Immunostaining method)
P012 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. P012 cells were seeded in a
cell density of 50,000 cells/well. (The amount of the medium was 400
ul.) On the first day after seeding the  cells, the medium was
exchanged to DMEM containing 1% fetal bovine serum (PBS) and 0.06%
L-glutamine. [02631        The compound which was previously diluted
with DMSO was dissolved in 100 p.1 of medium. After 12 to 16 hours
from the medium exchange, 100 pl out of 400 pi of the medium was
removed from each well and, in place of that, 100 pi of a medium
containing the compound was added. [02641        After 30 minutes
from the addition, fixation was conducted using 4% paraformaldehyde
(PFA) for 10 minutes. The fixed cells were washed with a
Tris-buffered saline (TES) and a TBS containing 0.3% Triton X was
added thereto followed by incubating at 37C 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-p 42/44 MAPK antibody; cell signalimgs; #9102
being diluted with TBS to an extent of 1,000-fold) was added thereto
followed by subjecting to the reaction at 4C 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 antibody was
removed and, after washing with a TBS, fixation was conducted with 4%
PFA for 1 hour. [02661        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.  This was washed and mounted. [02671
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/mL 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
Compound 55220464110 [02701        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 (ohosphorylation) of
MAP kinase)     With regard to the compound of the present invention,
its activation for MAP kinase was measured by the same manner as in
Test Example 1. [0272]        Each compound was dissolved in 0.1%
DMSO to adjust to the concentrations of 30 pg/ml, 60 p.g/ml, 125
rig/m1 and 250 ug/ml. As to the control, 0.1% DMSO was added. [02731
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. [02741        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.  Table 8). [0275] [Table 8]  Ratio of pMAPK to MAPK
Opg/mL 30pg/mL 60pg/mL 125pg/mL 250pg/mL 



Compound 4 1.0 2.2 3.2 20.6 - Compound 13 1.0 2.6 3.1 1.3 - Compound
36 1.0 1.6 5.1 0.5 - Compound 37 1.0 - 



3.4 3.4 4.9 Compound 55 1.0 4.6 8.6 16.0 - Compound 56 1.0 - 5.0 7.4
5.7  [0276]        It was suggested from Table 8 that the compound of
the present invention shows higher activation of MAP kinase
(phosphorylation) as compared with the control and that an excellent
neurotrophic factor-like activity is available. [0277]
Incidentally, in Test Examples 1, 2 and 6, nerve cells cultured from
the cerebral cortex were used and, in Test Example 5, PC12 cells
which are the established cells derived from chromaffin cells of
adrenal medulla were used whereby it is able to be concluded that
Test Example 6 is the result of the evaluation under the condition
which is nearer that in vivo. [0278] 



Test Example 7 (Evaluation of suppressive effect for depressive
symptom as a result of loading the mild stress)        Female ddY
strain mice of seven weeks age (n = 8 to 12) were (A) subjected to
forced swimming for 15 minutes and then to normal breeding for two
days, (B) subjected to breeding in an inclined cage for two days and
then to normal breeding for one day, (C) subjected to breeding for
one day where the floor mat was made wet and then to normal breeding
for one day and (D)  subjected to breeding for one day using a cage
which was rotated at the rate of 180 rotations/minute and then to
normal breeding for one day. Further, (B) to (D) were repeated for
two times and stress was loaded for three weeks in total to prepare
chronic mild stress-induced depression model mice. During that time,
the compound of the present invention dissolved in PBS or in a PBS
solvent containing DMSO, etc. was orally administered once daily for
three weeks and, after that, the suppressive effect for depressive
symptom was evaluated by means of a tail suspension test. Thus, the
area which was 1 cm from the tip of the tail of a mouse was grasped
with hand and kept at the height of 10 cm from the floor, an
observation was conducted for six minutes and the length of
immobility time which is an index for the depressive symptom was
measured. Incidentally, the test of significance was carried out by a
one-way ANOVA, Tukey's Multiple Comparison Test. [0279]        As a
result of the above tail suspension test, the immobility time for the
control group (to which PBS was orally administered) was 103.18
15.96 seconds while the immobility time for the group administered
with the compound 55 of the present invention in a dose of 1,500
ng/kg was 63.72  10.13 seconds whereby a significant suppressive
effect for depressive symptom was noted. Further, the immobility time
for the group administered with the compound 6 of the present
invention in a dose of 1,500 vg/kg was 80.67  23.94 seconds whereby
suppression for the depressive symptom was noted. [0280]        Test
Example 8 (Evaluation of suppressive effect for anxiety symptom as a
result of loading the mild stress)        The same operation as in
the above Test Example 7 was conducted to prepare chronic mild
stress-induced depressive model mice (n = 8 to 12). During that time,
the compound of the present invention dissolved in PBS or  in a PBS
solvent containing DMSO, etc. was orally administered once daily for
three weeks and, after that, the suppressive effect for anxiety
symptom was evaluated by means of an elevated plus maze test. Thus,
time when the mouse stayed in an open arm of the elevated plus maze
and the frequency (motility amount) of coming in and out of the mouse
for both open arm and closed arm were measured. When the anxiety
symptom was stronger, the staying time in the open arm was shorter.
At that time, it is confirmed that there is no difference in the
frequencies for coming in and out the arm between the cases where the
stress is and is not loaded. Incidentally, the test for significance
was carried out by a one-way ANOVA, Tukey's Multiple Comparison Test.
[0281]        As the result of the above elevated plus maze test, the
staying time of the control group in an open arm was 25.37 LI.- 4.13
seconds while the staying time, in an open arm, of the group
administered with the compound 6 of the present invention in a dose
of 1,500 1g/kg was 53.57 -s- 7.00 seconds whereby a significant
suppressive effect for anxiety symptom was noted. Further, the
staying time, in an open arm, of the group administered with the
compound 55 of the present invention in a dose of 1,500 gg/kg was



[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  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. [02851         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 14/kg), 41.63 seconds in the group
administered with the compound 36 of the present invention (300
Kg/kg) and 86.71 seconds in the group administered with the compound
55 of the present invention (1,500 ig/kg) whereupon suppression of
depressive symptom was noted. [0287] Test Example 11 (Evaluation of
repairing action for spinal cord injury) (1) Preparation of
disablement model rats with hemi-transection of  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  invention
(5001.1,g/kg) (BBB score after 15 days in the control group: 9.8) and
5.3 and 12.3 after seven days and fourteen days, respectively, in the
group administered with the compound 55 of the present invention (500
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
(Evaluation for rat peripheral nerve disorder induced by paclitaxel)
The effect of the compound of the present invention was tested for a
peripheral nerve disorder which is a side effect induced by the
administration of paclitaxel (an anti-cancer agent) such as
hyperesthesia including allodynia (severe pain induced by such
tactile stimuli which usually cause no pain). The compound of the
present invention was intraperitoneally administered to rats as a
test drug to conduct a von Frey test. [0292]        (1) Preparation
of paditaxel-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 paclitaxelinduced 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 pt/kg and the
following von Frey test was conducted. [02931        (2) von Frey
test The rats of the above (1) were placed in a transparent acrylic
cage  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



[0296] [Table 9] Test drug Recovery rate of 50% reaction threshold
value (%) Test drug Recovery rate of 50% reaction threshold value
(/0) Compound 1 48.3 Compound 34 48.3 Compound 2 58.1 Compound 35
47.1 Compound 8 32.2 Compound 36 



72.1 Compound 9 51.4 Compound 37 73.1 Compound 10 26.4 Compound 38
52.1 Compound 11 37.6 Compound 39 49.7 Compound 15 37.7 Compound 40
71.5 Compound 16 59.7 Compound 41 28.3 



Compound 17 52.6 Compound 42 48.7 Compound 18 54.6 Compound 43 40.3
Compound 19 73.7 Compound 44 62.6 Compound 20 42.5 Compound 45 37.0
Compound 21 63.2 Compound 46 19.9 Compound 22 



64.6 Compound 47 37.4 Compound 23 28.6 Compound 48 50.7 Compound 24
56.1 Compound 49 69.3 Compound 25 33.7 Compound 50 51.7 Compound 26
55.7 Compound 51 45.7   



Compound 27 46.4 Compound 52 18.7 Compound 28 19.4 Compound 53 34.9
Compound 29 46.3 Compound 54 51.9 Compound 31 43.1 Compound 55 45.4
Compound 32 70.6 Compound 56 60.5 Compound 33 



45.3    [0297]        Table 9 shows that the compound of the present
invention exhibits an excellent improving effect for hyperesthesia
induced by administration of paclitaxel and thus has an alleviating
action for the side effect induced by administration of anti-cancer
agents. Further, the compound of the present invention also shows an
excellent improving action to hyperesthesia when oxaliplatin of
platinum drugs is used in the same manner as in the use of paclitaxel
of taxane drugs. [Industrial Applicability] [0298]        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 P012 cells. Further, in the animal experiments,
administration of the compound of the present invention also showed
the action which suppresses the depressive symptom and the result
which improves the learning/memorizing ability in various tests using
stress-loaded mice. Still further, in the motor function test using
spinal cord injury model rats, significant improvement in motor
function was shown and a repairing action for injury of spinal cord
was confirmed. Accordingly, the compound of the present invention is
expected as a preventive or treating agent for dementia, Alzheimer's
disease, Parkinson's disease, depression, etc. and as a repairing
agent for spinal cord injury and is useful as a pharmaceutical agent.
[02991        Furthermore, the compound of the present invention is
recognized to have an excellent treating effect for a peripheral
nerve disorder in the test conducted using the peripheral nerve
disorder being a side effect induced by administration of paclitaxel
which is an anti-cancer agent or, in other words, the hyperesthesia
caused by mechanical stimulus as an index for a peripheral nerve
disorder. Accordingly, the 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.  [Claims] [Claim ill
A trans-2-decenoic acid derivative represented by the following
formula (I') or a pharmaceutically acceptable salt thereof. 0 CH3 [In
the formula, N' is -0-, -NR'- or -S-; W' is WY when Y is -0-, W2'
when Y' is -NW- or W3' when Y' is -S-; 



(I) 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 (in a
case where one of R' and W2' is methyl or ethyl group, another is
alkyl group other than methyl or 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.] [Claim 2]       The trans-2-decenoic
acid derivative or a pharmaceutically acceptable salt thereof
according to claim 1, wherein Y' is -0- 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 -NW-. [Claim 4]
The trans-2-decenoic acid derivative or a pharmaceutically acceptable
salt thereof according to claim 3, wherein if is dialkylaminoalkyl
group and W2' is hydrogen atom, alkyl group or dialkylaminoalkyl
group. [Claim 5]       The trans-2-decenoic acid derivative or a
pharmaceutically acceptable salt thereof according to claim 3,
wherein R' is alkyl group and W2' is alkyl group which is same as or
different from R' (in a case where one of R' and W2' is methyl or
ethyl group, another is alkyl group other than methyl or ethyl
group). [Claim 6] The trans-2-decenoic acid derivative or a
pharmaceutically acceptable salt  thereof according to claim 3,
wherein R' is hydrogen atom and W2' is alkyl group (except
2-methylpropyl group and 2-methylbutyl group), cyclohexyl group or
pyrrolidinealkyl group. [Claim 7]       The trans-2-decenoic acid
derivative or a pharmaceutically acceptable salt thereof according to
claim 1, wherein V 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. CH3 (1) 0 [In the formula, Y is -0-, -NR- or -S-;
W is W1 when Y is -0-, 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; or
(2-3) W2 is alkyl group, cycloalkyl group, pyrrolidinealkyl group,
phenyl group or phenylalkyl group when R is hydrogen atom; and
(3) W3 is alkyl group, cycloalkyl group, phenylalkyl group or
dialkylaminoalkyl group.] [Claim 9]       The pharmaceutical agent
according to claim 8, wherein Y is -0- 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
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 cord injury. [Claim 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. 



[Claim 241       The pharmaceutical agent according to claim 23,
wherein the side effect induced by administration of anti-cancer
agents is a peripheral nerve disorder.   






