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7 m -JUTJU^JUXm^tlX INT t, J: IM - =j V)W 

(g) 7)[/*)[/7^ A /\p?ys 7J^+k TJU^rM t: KP*X 

*> P * :>S L < T7^ P * *> ^ JkK ~ JUT7^ P * *> Tijft ̂  tlT IN 

Tt<tlN7x - JI/TM&3 tlT IN s 1 - ^ y;k 

(h) ]-ya^-)W Xtts 

(i) < te7)\s*)\s7< J 7;i/*;i/TM^^tLTlNTt» <fclNif4-

VT-tfA-;u 

£^~to ] 

[0024] fulE-IS^ ( I ) JkXf ( I ' ) ©M^S^fclNX, T)\s*)\s (TJIy^JlyT 

$A TJU^JUT $ J TJU^JU, t>JUtf*is7JUJrM 7 )\stf— 

)\s7)\s*)\s, J7)\s*)\s, 7 JL-)V7)V^)W AJb^i/7xiJb 

) £l£N iNrtN&.sfcOT&oTtiJ:I,N#N L< te^Jk x^Jk 7°P 

fcfJk -fV^PfcfJk ^Jk ^V7°fJk sec-^Jk 

mn^4(DmM£y~&fit&i£(D7)\s*)\s&%:^t0 %tc, :pju*ju:p$y ( 

^JU^JUT7 $ J 7 )[/%•)[/tfi(D t7)\s*)\s7$ J J 1X&2© 

j^l/^l/TM&Stlfc j7^ J S^^"To 

[0025] 7Jl/P*s> (^JUP^^Jk^-Jk tUUtf^risTJUZlJris, 7Jl/P*s> 

^Jk^-JU^JUP*:^® r^jUP^^/j £l£% lN^N7^^t©Tfe 

oTt»J:lN^N L < l£^ h*:k xh*X n-7°P/lN°*:k -fV^Ptf 

n-7"h*:k 'fV^h^X sec-7" h *:k t-7" K75 

^4 0 iSH^ x & # iifctf © T7; u P * *> s % mt o 

INrtN&.sfcOT&oTtiJ:1,N#N 

P^PfcfJk ^^P7*fJk S/^P^y^Jk *>?P^*s>Jk :>^P^7° 

^Jk nX$3-J\,^<D&MI&37b¥.8<D*><7 P U $ blZ 

SfS L < P77;u*;uS;&^t"o 
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(J\UVJ 7i -jutp(D r/\pyyj £#&) tus ^ 

[0026] (i) c-m^ (i' ) 
$)£#&„ J-MT|W|*§) ^ 0UfcTF§BJxlfc^(DJ:?lZLrs K^>X-2-^'-tz 

[-fb5] 

-SiSzi; 

(I) O 

(3S^ XttmrlBtCd Uo ) 
[0027] -jse^ (i) -z$kznz>4b<&mzs -w& (ID % 

m(in) 
mitt tfu $ 3o 0£££f & d t tft $ 3 
o rn&\ -ISst (II) x^tisibiir^-flSit (III) -e^tisibiir^ 
^ $ K(DCC), N-(3-

y y°ahfju)-N'-^^jutuu^^-< < K • HCIH) 0#£~RCJ5 
M&P&M (0!la.^ VOuu^^y^) fp-£ 

mmtzzttf-et*z>o -ma. (HI) 
HKiS (II) 0.575M2^;U Ukt£L<M7b 

M1.5 =E)ls) -Cfc&o 

[0028] 0!la.l£, —B.3, (II) T^ti-Mb—MtUlstfyW^^ 

-f KtC^L/c^ ^S0#£TX&##£~RC, (3) TUStia 

<b^$i£Rf&;3t!:£c: £#-?$£>«, 

N i^-fbf1^—iH-fb^ju?< 'J)\s, E-ikit^jy, Ei^-fb'JX 

'JJi/s 'J >IIK 'J On <J Fg<Dysn4tylt,fi]%FQ^zzttfv$Zo ik&t 



wcDu^uir K±K o^2i£^qr im%MCDm^~/§nn-i£TCD? [6200] 
(HH^M "mm v->£^ 

6-\h.uo w "puM) WMMO^IT 

iMng^cn vn^rnriL^q>^^^^a (11) v:eiwa^a> 
gm 0<2r^a (ifis'i^m >n £i$) inzsc£9"0 
vi^:)ifii^q}?ii!$^a (ID ^m- "um 

£^a (HI) £$f- "zuciUT\ v<^zir^irH v^xn 

£/.££90/£I0Z<IfAL3d Zl- C66I9I/CI0Z OAV 
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[^1] 

No. 

1 l-(l£)-2-xi?/ -f/V) fc°t3 
0 

2 
CSH-CCEH-THr y A/v)t°n 

-2-^7 

O COOH 

3 
J /v)fc°u y 

=f-;V=c-7^^r/V 

o COOMe 

'^sWi6 
4 3-((M-2-r^/^^)^ry'!J *sv 

o 

os 

5 HCEH-xir y 4 ;v) )i/y -™^0 
6 HCfiH-xir y -f /i^H-y ^vnf^y ^ \x 
7 i-((jE)-2--7=f-fe' y -f /i^)t°^y v/y-^ty 

0 

o,0 
8 

i-(GS>-2"r-fry-i'^)-4-1 Fp^y 
t°-< <J i? y 

o 

9 
\-((^)-2-'f^ / ^/U)-4-^ 0 

10 
l-((£)-2-T'ir y >r t°-< ys>y O 

^XX>OH 

11 
l-((J0-2"r-fe y -Y /v) t°^ >Ji/y 0 

^^COOEt 

12 
i-((£)-2-r*i? y -f /v)-4--^y fwr * y 

Ui/y 

O 

1 

13 
l-(C£)-2-x-i? y -Y/kM-v^n^A-T 5 y 

yyy 

0 

k 



[ l£00] 

CX~N^ 
0 

-<^ (4/^or-i/ >--X-
^ fi ^ -3)-^-(4/ >- / ̂ x-g-(g-))-x 

fZ 

CX,^ 
0 

£>^oq 
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02 
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o •t f[ y / 3-^-S-(3"))-f' 81 

0 
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[^3] 

No. 

25 
l-(CE)-2-x-i? / -Y /k)-4-7 31 

0 

26 
4-^<^>J/V-l-((£)-2-7:f't 7 -Y M 

h°-< yi/y 

27 
l-(lE)-2-r-fe / -Y /V)-4-(2- 7 i 

^^/k) ̂ 7^^ 

O 

1—X) 
28 

l-((^-2-x-fe/ f-/V7 5 7 
7 3L =^}V) t°-< 

0 

U-N-
1 

29 
l-(($-2"7*i? J 4 ;V)-H k° y 'J^-4->C 

t°^ 7 v5 ^ 

0 

N '"N 

^NY^I 

30 
i-((^-2-x-fe y -Y /u)-4-( t° y v? >'-2-4' /w) 

v?i/ 

o 

31 
l-((£)-2-xi?/-Y^)-4-(t°y 

-2-4 }V) 

0 

k/NvN^ Tl | 

32 I-((£)-2"T-E y 4 )V)T-£'^y AG 

33 
1 -(C®-2-:ri? / -Y -4-y 

-[1,4] 

0 

34 
l-((^-2-ft7^/V)-4-(2-^^f/l'7? / 

^;f-/l')-[l,4]i/Tif/<y 

} )=
o 

0
 i 
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ff 
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2f 
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0 
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If 
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0 
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[0033] [H5] 

No. 

45 
l-ttEH-T^ir J 4 A-)-4-(2-^cn7s =-;v) 

0 °7> 
46 

l-(C0-2"r i?7-f /i^)-4-(4-1 KD^f-y 
7x^/1/) t°-< 

o 

'-"•IX 
47 

2-[4-[4-((£>2-T?-tr y -Y /V) 7^ 
-1-4" /H7xy 

o 

^Nvn k^o'-y0" 
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48 
2-[4-[[4-((JE)-2-7:f'fe y -f /l--) fc°^y 

•H/V]^f/V]7x 

0 0 

--"~—'""'.-^'N* 1 r^'Y~OH O»JU 

49 
4-[(E)-2-7?-tr y -Y y > 

-3-^7 /V/PVgt 

0 

HO^k/0 

0 

[0034] (D xmznzit&mzs 
t\ ^ 7°p MZjfMTz 

m-Ss mmti,m^mzi^nisn^o^mmr-^xh 
%o ikomtLTte, u>Ms tk&s 

its •fovw* /\pgft& 7°P ^x>n% 

fLIls ^'JP-v'Hls P/\^IIs ^UP>Ils VP >11, 7VJUII 

% Wj£St P-K;UX>X;U/1N>II, ^-7^U 

>7ju*>gt x;u7 7bn&o x, •*- K 
'J^A, £ IJ ^A^OWU^ 'J#Ss 
'J±II#SgL< 
:P$ ymo^Mlto^mi& z tlfx^&o ztibo^t^o^^z 
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LTIZ, 7jantk Tjisu-jismyateztfmtfibtizo s/c, 
(I) 7*6^14^ 

[0035] (I) -e&ZtiZit&m*. 

Jk Kt**-tzji/#©**+j-yayi££y^ 

, \f.J i/)\y\fy^(D^yti7)\ytiu4 Kay££y£Ptf£>c:£tf 

-es&o UWti^^/ctCtCJ; y 

7°^^y, ^>x^7fx 

tfe>*i£>0 

[0036] £ft£©ft7!)V^JlcJ:£^tt&gS£ LTti, QMfr 

vmMWitoLxfti, 

mnm<k • 

-ffi*1 ©ft 

e>t\ 3^©msi£m.^t>t±T&^-t 

Jr'r^t))i' • ti/a u-
-> a y (biochemical modulation) ©§)SlCS3^t^4t" 

[0037] (i) -eg&nzit'&mzs tm^mm^mwrntk^tz 
LTtfflTfcy^ MP$S0TOX&>£i^cW 

mx$>&o #I^ii:(i, 

m 



Kmmm Kmmm vri¥ 
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\£m$ s?ian 
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02i* £#*&#:? 22s a mm) I^tmfSl#a^Sf£r-i;?^y 
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0£n £#*B8# ^ 2 <2:<3?ai-q^dl (i THill0#MHill £ 4-# 

L«t7^£^ (IMNS) ligSi^waMM< 
CI-M.H ^ir/- • <-H in3- v (IMSS) ^#i^^raMM<-H 
iccuff 

nilcc °C\^§Y^H^yrifflg v (P*) 
v (a^^ic6^) Mfee °cv^i^yifari^gm 

£i v-<^/a-n3i,i#SK v (dSd) viKH<^<w v 

(snv) pq}15Ws}Sl#l<^g£I viKA<^-v V^-A>\//C,irz ^ 
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^z>o tztz. 

•So w-mMttz*?)\s%js 

Ws ssssu ?ubn UTS^U 
TZo VJUltfflgtLTlZs Mz.lttJl'tfS 

<Db<Dt?&ztt><'e$Zo 

%m<k#L *Ms ft5#£iJI|£^:t®*RLTM7Mp;i3£<b^T$ 

§ o 

[0042] *fPJHb^©M£lAN&«tts E#©^ 'Ms ®*©*£J£ 

®^A1B^yi^M1000mgN &3;L< 

&575M300mg£ 1 01£ d t ifX $ £„ 

^1»J 
[0043] JU"FtC% 

[0044] jgftfifl!! 1 

1 — ((E)—2—^-tz J -i JU) tfP 'J Vy (1 - ((E) -2-decenoy L) py r ro L i d i ne) C'fb 

^ 1 ] CDS^s 

(E)-2-x-tz>ll^^'fb51^-;U^ffltNT^L/c(E)-2-^-tz>@t^P^ 

-f K (1.9 gN 0.01 moL) ©7^7 b K P 7 7 (20 mL) tCN tflJ^>( 

0.79 gs 0.01 moL) £#frL°P'J^> (0.71 gN 0.01 moL) 0fh7kh'P 

7 7>M (20 mL) ^7K;§±"e30|^Jp^S)tL/co }§§iJ©^h^ 

LKP77>4HM J5^t^7K;&iPxT, U zKBfclt 

N iixfj^giL/co 'J P7 h^77 -r - (M 

HS$& ; : M|x^;u = 1 : 3) gfttfb£$)(1.4 g) % 

LT%tz0 

C14H25N0 MW 223, ESIMS (positive ion mode: reL. int): m/z 24 
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6.184 [M+Na]+ (CaLcd for C14H25N0Na, 246.1834), 1H-NMR (400 MHz, CDCL3) 

8: 0.88 (3H, t, J = 6.8 Hz), 1.25 1.32 (8H, m), 1.45 (2H, m), 1.86 ( 

2H, m), 1.96 (2H, m), 2.20 (2H, m), 3.518 (2H, t, J = 7.2 Hz), 3.524 

(2H, t, J = 7.2 Hz), 6.09 (1H, d, J = 15.4 Hz), 6.91 (1H, dt, J = 15. 

4, 6.8 Hz). 

[0045] mmm 2 
(S)-1-((E)-2-7Mzy -f JU) fcfp >J ((S)-

1-((E)-2-decenoyL)pyrroLidine-2-carboxyLic acid methyl ester) C'fb'n 

ti3] vmm 
(E)-2-^'-tz>I| (0.92 mU 5 mmol) N L-7°P 'J ( 

0.91 gN 5. 5 mmoL) <J)V0 P P ̂  $ > (50 mL) K 'J $ > (0. 

84 mL% 6 mmoL) RZfl-Ji^Jly3-(3-^ T)lsT $ J 7°P tfJU) $ K 

mm (WSC-HCL) (1.05 g, 5.5mmoL) £ ̂ "CAP 3.240$^ tca 

h 'J ^A«L/c0 

:> 'J ~h 7A^P7 h^77<- (^^r+f> : ^11x^^ = 7:3) 

LT, @G<Hbl§r^ (1.23 g, 87%) Ltf/c„ &fc\ j,^ 

K 'j p L^<tt 

C16H27N03 MW 281.4, EIMS: m/z 282 [M+H]+, TH-NMR (500 MHz, D 

MS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.21-1.31 (m, 8H), 1.34-1.44 (m, 

2H), 1.70-1.97 (m, 3H), 2.02-2.27 (m, 3H), 3.38-3.65 (m, 5H), 4.31-4 

.35 and 4.70-4.74 (m, 1H), 5.97 and 6.25 (m, 1H), 6.61-6.71 (m, 1H). 

[0046] mmm3 
(S)-1-((E)-2-7Mzy>ni/) fcfP 'J ((S)-1 -((E)-2-decen 

oyL) pyrrol id i ne-2-carboxy Lie acid) C'fb'n ̂  2 ] (DMik 

'fb'n'^) 3 (0.84 gN 3 mmoL) J—)[/ (40 mL) UN ^/mt'l mo 

L/LTKII-fb^" h 'J (4 mL, NaOH 4 mmoL) £JP;u 200|^^$;Fbtf 

tco u IQ%? 
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ApxTpH£Mcij^L/co 

(0.72 gs 90% 
) zm&teWWatLrmfco 

C15H25N03 MW 267.4, EIMS: m/z 268 [M+H]\ 1H-NMR (500 MHz, D 

MS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.45 (m, 10H), 1.70-2.27 (m 

, 6H), 3.37-3.63 (m, 2H), 4.23-4.28 and 4.55-4.59 (m, 1H), 6.25 and 5 

.99 (m, 1H), 6.62-6.71 (m, 1H), 12.30-12.70 (br, 1H). 

[0047] mmm* 
3-((E)-2—^'iz J -Y )\/)^T V 'J Vy (3-((E)-2-decenoyL)thiazoLidine) 

omit 
(E)-2-?izymAXf^7VWy%:&%WsmtLTm^Ts ^5001 

mizLTm&Kt&mzmi&Ltco 
C13H23N0S MW 241, HR-ESIMS (positive ion mode): m/z 264.144 

3 [M+Na]+ (CaLcd for C13H23N0SNa, 264.1398), 1H-NMR (400 MHz, CDCL3) 8: 

0.88 (3H, t, J = 6.8 Hz), 1.22-1.34 (8H, m), 1.46 (2H, m), 2.22 (2H, 

m), 3.01 (1H, t, J = 6.1 Hz ), 3.11 (1H, t, J = 6.1 Hz ), 3.83 (1H, 

t, J = 6.1 Hz ), 3.91 (1H, brt), 4.58 (1H, s), 4.65 (1H, s), 6.11 (1H 

, d, J = 15.0 Hz) , 6.96 (1H, dt, J = 15.0, 7.3 Hz). 

[0048] mmm 5 
1 — ((E) —2—-^'iz J -Y JU) L0/>< 'J Vy (1-((E)-2-decenoy Dpi per idine) C'fb 

•a^Q 5 ] (DMm. 

(E)-2-?izymAXf¥^Wy%:&%WsmtLTm^Ts ^5001 tMB 
izLTm&Kt&mzmi&Ltco 

C15H27N0 MW 237, EIMS: m/z 237 [M]+, 1H-NMR (500 MHz, CDCL3) 

8: 0.88 (3H, t, J = 7.0 Hz), 1.22-1.34 (8H, m), 1.42-1.47 (2H, m), 

1.54-1.59 (4H, m), 1.62-1.68 (2H, m), 2.16-2.21 (2H, m), 3.44-3.65 (4 

H, m), 6.22-6.26 (1H, m), 6.83 (1H, dt, J = 15.1, 7.1 Hz) 

[0049] mmm 6 
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1-((E)-2-7Mzy Vy (1-((E)-2-decenoy L)-4-methy 

Lpiperidine) C-fbo"^ 6 ] CDi^ 

2 tmmizLzs u tc0 

C16H29N0 MW 251.4, EIMS: m/z 252 [M+H]+, 1H-NMR (500 MHz, DM 

S0-d6) 8: 0.93-1.11 (m, 8H), 1.20-1.32 (m, 8H), 1.35-1.44 (m, 2H), 1. 

54-1.67 (m, 3H), 2.12-2.19 (m, 2H), 2.51-2.60 (m, 1H), 2.92-3.11 (m, 

1H), 3.96-4.15 (m, 1H), 4.32-4.41 (m, 1H), 6.43 (d, J = 15.0 Hz, 1H), 

6.61 (dt, J = 15.0, 7.0 Hz, 1H). 

[0050] mmm i 
1 — ((E) —2—-J -Y JU) L0/>< 'J i/y-A-^ y (1-((E)-2-decenoyL)pi per idi n-

4-one) Ukc3%} 7 ] (DMm. 

Vy-A-^y^%wMt Lxm^xs 1 
tmmizLxm L tc0 

C15H25N02 MW 251, HR-ESIMS (positive ion mode): m/z 274.18 

24 [M+Na]+ (CaLcd for C15H25N02Na, 274.1783), 1H-NMR (400 MHz, CDCL3) 8: 

0.88 (3H, t, J = 6.8 Hz), 1.22-1.35 (8H, m), 1.47 (2H, m), 2.23 (2H, 

m), 2.51 (4H, t, J = 6.4 Hz) 3.82-3.97 (4H, m), 6.31 (1H, d, J = 15. 

2 Hz), 6.97 (1H, dt, J = 15.2, 7.3 Hz). 

[0051] mmm 8 
1-((E)-2-^'-tzy ̂ ;U)-4-t (I - ((E) -2-decenoy L) -4-h 

ydroxypiper idine) C-fbo"^ 8 ] (DMik 

(E)-2-^iz>H&tM-L LXm^X, m 
mm 2 tmmizLxm L tc0 

C15H27N02 MW 253.4, EIMS: m/z 254 [M+H]+, 1H-NMR (500 MHz, D 

MS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.32 (m, 10H), 1.36-1.44 (m 

, 2H), 1.66-1.76 (m, 2H), 2.13-2.20 (m, 2H), 3.00-3.09 (m, 1H), 3.16-

3.25 (m, 1H), 3.65-3.73 (m, 1H), 3.76-3.84 (m, 1H), 3.88-3.96 (m, 1H) 
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, 4.74 (d, J = 4.1 Hz, 1H), 6.45 (d, J = 15.0 Hz, 1H), 6.63 (dt, J = 

15.0, 7.0 Hz, 1H). 

[0052] mmm 9 
1-((E)-2--7Mzy -fJU)-4-p< (1-((E)-2-decenoyL)-4-met 

hoxypiper idine) C-fbo"^ 9 ] 

itS1®) 8 (0.62 gN 2.4 mmoL) £THF (10 mL) U ^TX^mit 

(i£>£*60%) (0.10 gN 2.6 mmoL) £JPPL/C0 7J0%~F-C15#^ 

AN$/lblf7c?j|N 3 (0.16 mL% 2.6mmoL) ^;mT200#^75)N 

$;Fbtf/c0 

u MTKK 'j OAX&M Ltco *> 'J tl?JUt ^ A? • V 

h^77<- (^^Ht> : M|X^;U = 3:2) @G<Hbl=r^ (0.42 

g^ 65%) Lxmtz0 

C16H29N02 MW 267.4, EIMS: m/z 268 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.43 (m, 12H), 1.75-1.85 

(m, 2H), 2.12-2.19 (m, 2H), 3.08-3.17 (m, 1H), 3.22-3.30 (m, 1H), 3.2 

5 (s, 3H), 3.33-3.42 (m, 1H), 3.70-3.88 (m, 2H), 6.45 (d, J = 15.0 Hz 

, 1H), 6.63 (dt, J = 15.0, 7.0 Hz, 1H). 

[0053] mmm i o 
1-((E)-2-7Mzy>ni/) isy-4-t>)Utfym (1-((E)-2-decenoyl)pipe 

ridine-4-carboxyLic acid) C'fb'n^ 1 0] COS^is 

ibi=r^i 1 Lxm^xs mmm3 trnmizLxsmk^tt 
m&Ltc „ 

mp 88-89°C, C16H27N03 MW 281.4, EIMS: m/z 281 [M]\ 1H-NMR (50 

0 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.19-1.31 (m, 8H), 1.32-

1.46 (m, 4H), 1.77-1.87 (m, 2H), 2.12-2.20 (m, 2H), 2.46-2.54 (m, 1H) 

, 2.71-2.82 (m, 1H), 3.03-3.16 (m, 1H), 3.90-4.00 (m, 1H), 4.18-4.28 

(m, 1H), 6.44 (d, J = 15.0 Hz, 1H), 6.63 (dt, J = 15.0, 7.0 Hz, 1H), 

12.28 (brs, 1H). 
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[0054] |||1 1 

1-((E)-2--7Mzy -f JU) (1 — ((E) —2 

-decenoyL)piperidine-4-carboxyLic acid ethyl ester) C'fb'n^ 1 1] CD 

(E)-2-^-tzLxm^x, m 
mm 2 tmmizLxm L tc0 

C18H31N03 MW 309.4, EIMS: m/z 309 [M]+, 1H-NMR (500 MHz, DMS 

0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.18 (t, J = 7.0 Hz, 3H), 1.20-1.3 

2 (m, 8H), 1.33-1.49 (m, 4H), 1.80-1.88 (m, 2H), 2.13-2.19 (m, 2H), 2 

.56-2.64 (m, 1H), 2.71-2.81 (m, 1H), 3.05-3.16 (m, 1H), 3.92-4.07 (m, 

1H), 4.07 (q, J = 7.0 Hz, 2H), 4.20-4.28 (m, 1H), 6.45 (d, J = 15.0 

Hz, 1H), 6.63 (dt, J = 15.0, 7.0 Hz, 1H). 

[0055] mmm ^ 2 
1-((E)-2--7Mzy 4 J 'J Vy (1-((E)-2-decenoy L) 

-4-dimethyLaminopiper idine) C'fb'n^ 1 2] COS^is 

(E)-i-^^ywjkm-v^ J 'j isyzmmmnt Lxm^x 
, mmm2tmmzLx^mt^%^m.^Ltc0 

C17H32N20 MW 280.5, EIMS: m/z 281 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.13-1.31 (m, 10H), 1.36-1.44 

(m, 2H), 1.70-1.79 (m, 2H), 2.12-2.20 (m, 7H), 2.26-2.34 (m, 1H), 2.5 

6-2.65 (m, 1H), 2.93-3.04 (m, 1H), 3.99-4.07 (m, 1H), 4.33-4.41 (m, 1 

H), 6.45 (d, J = 15.0 Hz, 1H), 6.63 (dt, J = 15.0, 7.0 Hz, 1H). 

1-((E)-2--7Mzy 4 )\s)-4-V*3-)\s7< J 'J */>&&& 

Ot£M,s mp 185-188°C) £^L/c0 

[0056] mmm i 3 
1-((E)-2-^'-tzy 4 J\y)-4-iyJi^J\yT^ J 'J Vy (1-((E)-2-decenoyL) 

-4-diethyLaminopiper idine) C'fb'n^ 1 3] COS^is 
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j wy^th^mt Lxm^x 

C19H36N20 MW 308.5, EIMS: m/z 309 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 0.95 (t, J = 7.0 Hz, 6H), 1.1 

5-1.31 (m, 10H), 1.36-1.43 (m, 2H), 1.63-1.72 (m, 2H), 2.13-2.20 (m, 

2H), 2.45 (q, J = 7.0 Hz, 4H), 2.50-2.60 (m, 1H), 2.65-2.73 (m, 1H), 

2.90-3.02 (m, 1H), 4.01-4.10 (m, 1H), 4.39-4.47 (m, 1H), 6.44 (d, J 

= 15.0 Hz, 1H), 6.61 (dt, J = 15.0, 7.0 Hz, 1H). 

[0057] mmm ^ 4 
1-((E)-2--7Mzy <1 J Vy (1-((E)-2-dec 

enoyL)-4-diethyLaminomethyLpiper idine) C'fb'n^ 1 4] (DMik 

(E)-2-^t>n^t/4-(yx51;u77$y *=s-)\A L 

C20H38N2O MW 322.5, EIMS: m/z 323 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 0.93 (t, J = 7.0 Hz, 6H), 0.90 

-0.97 (m, 2H), 1.20-1.30 (m, 8H), 1.35-1.43 (m, 2H), 1.60-1.80 (m, 3H 

), 2.10-2.19 (m, 4H), 2.41 (q, J = 7.0 Hz, 4H), 2.51-2.60 (m, 1H), 2. 

92-3.02 (m, 1H), 3.97-4.06 (m, 1H), 4.33-4.42 (m, 1H), 6.43 (d, J = 1 

5.0 Hz, 1H), 6.61 (dt, J = 15.0, 7.0 Hz, 1H). 

[0058] mmm ^ 5 
1-((E)-2--TMZ J -f ;U)-4-(2-y x^JU) 'J *jy (1 — ((E) —2 

-decenoyL)-4-(2-dimethyLaminomethy Dpi per idine) C'fb'n^ 1 5] (DMik 

(E)-2-^'-tz>it&tM-(2-yp< ^-)\/7$ J x^;u) 'j isyzmmmnt 
LTINT, mmm2 tmmizLzszmm.utc0 

C19H36N20 MW 308.5, EIMS: m/z 309 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 0.90-1.15 (m, 2H), 1.20-1.34 ( 

m, 10H), 1.35-1.43 (m, 2H), 1.48-1.59 (m, 1H), 1.62-1.71 (m, 2H), 2.0 

9 (s, 6H), 2.13-2.22 (m, 4H), 2.50-2.58 (m, 1H), 2.90-3.01 (m, 1H), 3 
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.95-4.05 (m, 1H), 4.32-4.41 (m, 1H), 6.43 (d, J = 15.0 Hz, 1H), 6.60 

(dt, J = 15.0, 7.0 Hz, 1H). 

[0059] mmm i 6 
1-((E)-2-^'-tzy ^;U)-4-7x-;Ut°^lJ (1-((E)-2-decenoyL)-4-phe 

nyL pi per idine) 1 6] CDi^ 

(E)-2-^-tz>I|^t/4-7x-;Ut0^ljy>^tli^^^ » 

001 tmmizLTm&Kk&ynzmitLtco 
C21H31N0 MW 313, HR-ESIMS (positive ion mode): m/z 336.2330 

[M+Na]+ (CaLcd for C21H31N0Na, 336.2303), 1H-NMR (400 MHz, CDCL3) 8: 

0.88 (3H, t, J = 7.2 Hz), 1.22-1.34 (8H, m), 1.46 (2H, m), 1.66 (2H, 

m), 1.91 (2H, brd), 2.21 (2H, m), 2.66-2.80 (2H, m), 3.15 (1H, brt), 

4.14 (1H, brd), 4.84 (1H, brd), 6.29 (1H, d, J = 15.0 Hz), 6.89 (1H, 

dt, J = 15.0, 7.3 Hz), 7.18-7.24 (3H, m), 7.32 (2H, t, J = 7.4 Hz). 

[0060] mmm ^ i 
(4-((E)-2—T~\Z J -Y J\y) 'J y (4-((E)-2-decenoyL)morphoL ine) [ 

17 ] omm 
(E)-2-^izymRtf:E)^ijy^^%WsntLxm^Xs ^MJI tmm 

izLxm&Kt&mzsmttco 
C14H25N02 MW 239, HR-ESIMS (positive ion mode): m/z 262.1827 

[M+Na]+ (CaLcd for C14H25N02Na, 262.1783), 1H-NMR (400 MHz, CDCL3) 8: 0 

.88 (3H, t, J = 7.2 Hz), 1.24-1.33 (8H, m), 1.45 (2H, m), 2.20 (2H, m 

), 3.57 (2H, brs), 3.69 (6H, brs), 6.20 (1H, d, J = 15.2 Hz), 6.91 (1 

H, dt, J = 15.2, 7.1 Hz). 

[0061] mmm i 8 
4-((E)-2—T~\Z J -Y J\y) 'J y (4-((E)-2-decenoyL)thiomorphoLin 

e) Uk&tfa 1 8 ] (Dmm 
(Ey^thmmnt Lxm^x, 1 t 

mmzLxsm^wzmmLfco 
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C14H25N0S MW 255, HR-ESIMS (positive ion mode): m/z 278.157 

5 [M+Na]+ (CaLcd for C14H25N0SNa, 278.1555), 1H-NMR (400 MHz, CDCL3) 8: 

0.88 (3H, t, J = 7.2 Hz), 1.23-1.33 (8H, m), 1.45 (2H, m), 2.20 (2H, 

m), 2.63 (4H, brs), 3.83 (2H, brs), 3.92 (2H, brs) , 6.20 (1H, d, J 

= 15.2 Hz), 6.87 (1H, dt, J = 15.2, 7.3 Hz). 

[0062] mmm i 9 
1 — ((E) —2—-J -f >/U)-4-p< V y (1-((E)-2-decenoy L)-4-methy 

Lpiperazine) 1 9] CDi^ 

2 tmmizLzs u tc0 

C15H28N20 MW 252.4, EIMS: m/z 253 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.31 (m, 8H), 1.35-1.44 ( 

m, 2H), 2.13-2.19 (m, 2H), 2.17 (s, 3H), 2.22-2.30 (m, 4H), 3.45-3.55 

(m, 4H), 6.44 (dt, Jd = 14.0 Hz, Jt = 1.1 Hz, 1H), 6.65 (dt, J = 14. 

0, 7.2 Hz, 1H). 

[0063] mmm 2 0 
1-((E)-2-7Mzy>ni/)-4->r V7°P (1-((E)-2-decenoyl)-4 

-isopropyLpiperazine) C'fb'n^ 2 0 ] (DMik 

(E)-2-^-tz ->r v 7°p ^ v y z & fgjim tLxm^x, 
2 tmmizLzm L tc0 

C17H32N20 MW 280.5, EIMS: m/z 280 [M]\ 1H-NMR (500 MHz, D 

MS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 0.96 (d, J = 6.5 Hz, 6H), 1.20-1 

.31 (m, 8H), 1.36-1.42 (m, 2H), 2.11-2.20 (m, 2H), 2.35-2.42 (m, 4H), 

2.65 (qq, J = 6.5, 6.5 Hz, 1H), 3.44-3.54 (m, 4H), 6.43 (dt, J = 15. 

0, 1.1 Hz, 1H), 6.63 (dt, J = 15.0, 7.0 Hz, 1H). 

[0064] mmm 2 ^ 
3-[4-((E)-2-^'-tzy -f JU) L0^y>-WJU]7°P (3-[4-((E)-2-

decenoyL)piperazin-1-yL]propionic acid) C'fb'n^ 2 1] (DMm. 
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^2 1 ©ifjUXfib) LXm^X, 
T3-[4-((E)-2-^iz J -f JU) y >-W Jl/] 7°P fcftf >I£x^JU£§^i; L 

, utt/ubicj:ygftnb^$i£afe^i!£ LT?#fc0 

Efe^ll, rnp 53-55°C, C17H30N2O3 MW 310.4, EIMS: m/z 311 [M+H]+, 1H-NMR ( 

500 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.19-1.31 (m, 8H), 1.3 

5-1.44 (m, 2H), 2.12-2.20 (m, 2H), 2.32-2.43 (m, 6H), 2.55-2.61 (m, 2 

H), 3.43-3.57 (m, 4H), 6.45 (d, J = 15.0 Hz, 1H), 6.65 (dt, J = 15.0, 

7.0 Hz, 1H), 11.70-12.70 (brs, 1H). 

ttz, 1 M&m-V 
X*y-y X^m LXs 3-[4-((E)-2-^-tz J -f JU) 7 V >-1 -4 JU] 7°P fcftf 
ymmm mm, mP 20i-203°o 

[0065] mmm 2 2 
i-((E)-2-^'-tzy^;u)-4-[2-(y,p<51>'U77$ d-((E) 

-2-decenoyL)-4-[2-(dimethyLamino)ethyL]piperazine) C'fb'n^ 2 2] CDM 
-it. 
J3. 

(E)-2-^iz>I|^t/1-[2-(yp<5l;U77$y)x5l;U]t0^^y>^ai^^ 

t[.xm^x, ^MJI tmrnzLZEmtG^mzkLtco 
C18H35N30 MW 309, HR-ESIMS (positive ion mode): m/z 310.2868 [M+ 

H]+ (caLcd for C18H36N30, 310.2858), 1H-NMR (500 MHz, CDCL3) 8: 0.88 (3H 

, t, J = 7.4 Hz), 1.27 1.31 (8H, m), 1.45 (2H, br t, J = 7.5 Hz), 2.1 

9 (2H, dt, J = 6.9, 8.0 Hz), 2.32 (6H, s), 2.47 (4H, br s), 2.53 (4H, 

s), 3.56 (2H, br s), 3.68 (2H, br s), 6.21 (1H, d, J = 15.2 Hz), 6.8 

6 (1H, dt, J = 6.9, 15.2 Hz). 

[0066] mmm 2 3 
4-i/ 0 P^^r :^Jl/-1-((E)-2—T'H J -Y JU) ^d^^Vy (4-cycLohexyL-1-(( 

E)-2-decenoyL)piperazine) C'fb'n^ 2 3 ] (DMik 

(E)•-2-^-tz>i£&on vyimt LXm^x 
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mp 33-34°C, C20H36N2O MW 320.5, EIMS: m/z 320 [M]+, 1H-NMR (50 

0 MHz, DMS0-d6) 8: 0.85 (t, J = 7.0 Hz, 3H), 1.01-1.11 (m, 1H), 1.11-

1.21 (m, 4H), 1.21-1.31 (m, 8H), 1.36-1.43 (m, 2H), 1.53-1.59 (m, 1H) 

, 1.68-1.76 (m, 4H), 2.13-2.28 (m, 3H), 2.40-2.48 (m, 4H), 3.41-3.53 

(m, 4H), 6.43 (d, J = 15.0 Hz, 1H), 6.64 (dt, J = 15.0, 7.0 Hz, 1H). 

[0067] mmm 2 4 
1-((E)-2--7Mzy ^;U)-4-(2-t°^lJ (1-((E 

)-2-decenoy L) —4— (2—pi per idi n-1-y Lethy Dpi perazi ne) C'fb'n^ 2 4 ] (DM 

J3. 

(E)-2-^-tz >n^t/i-[2-d-'j v-)\y)x^;u] ^vy zftfgJim 
mmm2 tmmizLzsmLtz0 

fiMnH, C21H39N30 MW 349.6, EIMS: m/z 350 [M+H]+, TH-NMR (500 MHz, DMS 

0-d6) 8: 0.86 (t, J = 6.7 Hz, 3H), 120-1.31 (m, 8H), 1.32-1.42 (m, 4H 

), 1.43-1.50 (m, 4H), 2.11-2.20 (m, 2H), 2.27-2.43 (m, 12H), 3.42-3.5 

3 (m, 4H), 6.43 (d, J = 15.0 Hz, 1H), 6.64 (dt, J = 15.0, 7.0 Hz, 1H) 

[0068] mmm 2 5 
1 — ((E) —2—-J -Y Jl/)-4-y x. ~ )\s V y (1-((E)-2-decenoy L)-4-phe 

nyL piperazine) C-fbo"^ 2 5 ] (DMik 

001 tmmizLTm&Kk&ynzmitLtco 
C20H30N2O MW 314, HR-ESIMS (positive ion mode): m/z 337.2244 

[M+Na]+ (CaLcd for C20H30N2ONa, 337.2256), 1H-NMR (400 MHz, CDCL3) 8: 

0.88 (3H, t, J = 6.8 Hz), 1.21-1.36 (8H, m), 1.46 (2H, m), 2.22 (2H, 

m), 3.18 (4H, t, J = 5.4 Hz), 3.71 (2H, brs), 3.83 (2H, brs), 6.27 (1 

H, d, J = 15.6 Hz), 6.88-6.96 (4H, m), 7.26-7.30 (2H, m). 

[0069] mmm 2 6 
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4-/ss>y>/U-1-((E)-2-y-tz J -f )[/) V y (4-benzy L-1-((E)-2-deceno 

yDpiperazine) C-fbo"^ 2 6 ] (DWkm. 

(E)-2-^iz >&&&-*y V)\s ^vy2mmz& fgjimt LTm^z 

rnp 62-63°C, C21H32N20 MW 328.5, EIMS: m/z 2329 [M+H]+, 1H-NMR 

(500 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.19-1.31 (m, 8H), 1. 

35-1.42 (m, 2H), 2.11-2.19 (m, 2H), 2.28-2.38 (m, 4H), 3.48 (s, 2H), 

3.48-3.57 (m, 4H), 6.43 (d, J = 15.0 Hz, 1H), 6.65 (dt, J = 15.0, 7.0 

Hz, 1H), 7.22-7.36 (m, 5H). 

[0070] mmm 21 
1-((E)-2-7Mzy>nu)-4-(2-7 d^^Vy (1-((E)-2-decen 

oyL)-4-(2-phenyLethyL)piperazine) C'fb'n^ 2 7 ] (DMik 

2 tmmizLzsutc0 

mp 33-34°C, C22H34N20 MW 342.5, EIMS: m/z 343 [M+H]+, 1H-NMR ( 

500 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.19-1.31 (m, 8H), 1.3 

6-1.44 (m, 2H), 2.11-2.21 (m, 2H), 2.36-2.45 (m, 4H), 2.52 (dd, J = 6 

.5, 8.3 Hz, 2H), 2.74 (dd, J = 6.5, 8.3 Hz, 2H), 3.46-3.56 (m, 4H), 6 

.45 (d, J = 15.0 Hz, 1H), 6.66 (dt, J = 15.0, 7.0 Hz, 1H), 7.15-7.31 

(m, 5H). 

[0071] mmm 2 8 
1-((E)-2--7Mzy 4 J\y)-4-(4-iy?(^J\yT^ J 7x"JU) d^Vy (1-((E) 

-2-decenoyL)-4-(4-dimethyLaminophenyL)piperazine) C'fb'n^ 2 8] (DM 

1H. 

(E)-2-^'-tz -(4-V -)\y) =7 V >2i*I£i* £ ft 
%mnt LTffliNT, $mm2tmmzLZEmtGifa*m3kLtc0 

mp 73-74°C, C22H35N30 MW 357.5, EIMS: m/z 357 [M]+, 1H-NMR ( 

500 MHz, DMS0-d6) 8: 0.85 (t, J = 7.0 Hz, 3H), 1.20-1.31 (m, 8H), 1.3 



WO 2013/161993 37 PCT/JP2013/062373 

6-1.46 (m, 2H), 2.15-2.21 (m, 2H), 2.78 (s, 6H), 2.87-2-2.96 (m, 4H), 

3.55-3.74 (m, 4H), 6.49 (d, J = 15.0 Hz, 1H), 6.64-6.72 (m, 3H), 6.8 

6 (d, J = 8.7 Hz, 2H). 

[0072] mmm 2 9 
1-((E)-2--TMZ J -f )\y)~4-( tf <J V >-4->T JU) y (1-((E)-2-deceno 

y L) —4— (pyr idi n—4—y Dpi perazi ne) C-fbo"^ 2 9 ] (DMik 

(E)-2-^-tz -(4- tf 'J V)\y) tf^ ̂  y > £ til fgJim ̂  

C19H29N30 MW 315, HR-ESIMS (positive ion mode): m/z 316.23 

49 [M+H]+ (CaLcd for C19H30N3O, 316.2383), 1H-NMR (400 MHz, CDCL3) 8: 0. 

89 (3H, t, J = 7.2 Hz), 1.19 1.35 (10H, m), 1.47 (2H, m), 2.23 (2H, m 

), 2.49 (1H, brs), 3.39 (4H, t, J = 5.4 Hz), 3.70-3.88 (4H, m), 6.25 

(1H, d, J = 15.0 Hz), 6.67 (2H, d, J = 6.4 Hz), 6.95 (1H, dt, J = 15. 

0, 7.3 Hz), 8.31 (2H, d, J = 6.4 Hz) 

[0073] mmm3 0 
1-((E)-2--TMZ J -f )\y)~4-( tf <J V >-2->T JU) y (1-((E)-2-deceno 

y L)—4—(pyr idi n-2-y L)pi perazi ne) C-fbo"^ 3 0 ] (DMik 

(E)-2-^-tz >n^t/i -(2-1° 'j V)\y) tf^ ̂  v y z & fgjim tLxm^x, 
^MJI tmmizLTm&Kk&ynzmitLtco 

mp 59-61 °C, C19H29N30 MW 315, HR-ESIMS (positive ion mode): m/ 

z 316.2346 [M+H]+ (CaLcd for C19H29N30, 316.2383), 1H-NMR (400 MHz, CDCL3 

) 8: 0.88 (3H, t, J = 7.2 Hz), 1.22-1.35 (8H, m), 1.47 (2H, m), 2.22 

(2H, m), 3.53 (2H, brs), 3.60-3.71 (4H, m), 3.81 (2H, brs), 6.27 (1H 

, d, J = 15.2 Hz), 6.64-6.69 (2H, t, m), 6.93 (1H, dt, J = 15.2, 7.3 

Hz), 7.51 (1H, m), 8.20 (1H, m) 

[0074] mmm3 1 
1-((E)-2--TMZ J -f )\y)~4-( tf <J < V >-2->T JU) > (1-((E)-2-dece 

noyL)-4-(pyr i m i d i n—2—y Dpi pe r az i ne) C'fb'n ̂  3 1 ] (DWzSs. 
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mp 93-94°C, C18H28N40 MW 316, HR-ESIMS (positive ion mode): m/ 

z 339.2155 [M+Na]+ (CaLcd for C18H29N40Na, 339.2161), 1H-NMR (400 MHz, C 

DCL3) 8: 0.88 (3H, t, J = 7.2 Hz), 1.22-1.35 (8H, m), 1.47 (2H, m), 2 

.23 (2H, m), 3.64 (2H, brs), 3.76 (2H, brs), 3.82-3.88 (4H, m), 6.28 

(1H, d, J = 15.2 Hz), 6.54 (1H, t, J = 4.9 Hz), 6.93 (1H, dt, J = 15. 

2, 7.4 Hz), 8.33 (2H, d, J = 4.9 Hz). 

[0075] mmm3 2 
1 - ((E) —2—-T'H J -Y )\s) (1-((E)-2-decenoy Dazepane) 

2] vmm 
(E)-2-^izymRXf^V-^^\yy^ ^y^:ih%Wsnt » 

001 tmmizLTm&Kk&ynzmitLtco 
C16H29N0 MW 251, HR-ESIMS (positive ion mode): m/z 274.21 

45 [M+Na]+ (CaLcd for C16H29N0Na, 274.2147), 1H-NMR (400 MHz, CDCL3) 8: 

0.88 (3H, t, J = 6.8 Hz), 1.24-1.33 (8H, m), 1.45 (2H, m), 1.53-1.60 

(4H, m), 1.69-1.77 (4H, m), 2.20 (2H, m), 3.50 (2H, t, J = 6.0 Hz), 

3.58 (2H, t, J = 6.2 Hz), 6.22 (1H, d, J = 15.6 Hz), 6.90 (1H, dt, J 

= 15.6, 7.4 Hz). 

[0076] mmm3 3 
1-((E)-2-7Mzy>ni/) -4-^^;i/-[1,4]$;71zA> (I - ((E) -2-decenoy L) -

4-methyL-[1,4]diazepane) C'fb'n^ 3 3 ] (DMm. 

mm 2 tmmizLxm L tc0 
C16H30N2O MW 266.4, EIMS: m/z 267 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.19-1.31 (m, 8H), 1.36-1.45 ( 

m, 2H), 1.71-1.81 (m, 2H), 2.13-2.20 (m, 2H), 2.23 and 2.24 (s x 2, 3 

H), 2.39-2.55 (m, 4H), 3.46-3.58 (m, 4H), 6.34-6.40 (m, 1H), 6.61-6.6 
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9 (m, 1H). 

[0077] mmm3 4 
1-((E)-2-^'-tzy 4 J\,)-4-(2-*/ * ?J\,T $ J x^>»U)-[1,4]y>-tzA> (1-

((E)-2-decenoy L) —4— (2—d imethy Lami noethy L)—[ 1,4]di azepane) C'fb'n^ 3 

4] omit 
(E)-2-^'-tz>I|^t/1-(2-yp<5l;U77$ J x^;U)-1,4y>-tzA>^ai^ 

n t L T m LvT, 2 £ |W|«£ L T g L tc0 

C19H37N30 MW 323.5, EIMS: m/z 324 [M+H]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.30 (m, 8H), 1.36-1.44 ( 

m, 2H), 1.67-1.75 (m, 2H), 2.11 (s, 6H), 2.13-2.20 (m, 2H), 2.26-2.31 

(m, 2H), 2.48-2.59 (m, 4H), 2.60-2.67 (m, 2H), 3.44-3.57 (m, 4H), 6. 

33-6.40 (m, 1H), 6.60-6.69 (m, 1H). 

[0078] mmm3 5 
2-(1-((E)-2-^'-tzy -f V)\y)mt (2-(1-((E)-Dec-2-enoyL)-4-p 

iperidyDacetic acid) C'fb'n^3 5 ] (DMit 

xm^x, ^»J2 ,>:|Wia^LT2-(1-((E)-2-^-tzy ^;u)-4-t0^'jy;u)i^ 

(it^3 5 ©ifJUXjJb) £i^sL/c0 

(2) mmm3 tmmiz2-(]-a£)-2-^iiy-()\y)-4-d^^ ^)\y)mm^)\y(D 
7)112 'J tt/UbKJ: y BttHk&yoZmitLfco 

mp 65-66°C, C17H29N03 MW 295.4, EIMS: m/z 296 [M+H]+, 1H-NMR ( 

500 MHz, DMS0-d6) 8: 0.87 (t, J = 7. 1 Hz, 3H), 0.96-1.10 (m, 2H), 1.2 

0-1.31 (m, 8H), 1.36-1.43 (m, 2H), 1.63-1.72 (m, 2H), 1.85-1.94 (m, 1 

H), 2.11-2.18 (m, 4H), 2.53-2.62 (m, 1H), 2.95-3.05 (m, 1H), 3.98-4.0 

5 (m, 1H), 4.32-4.41 (m, 1H), 6.43 (d, J = 15.0 Hz, 1G), 6.61 (dt, Jd 

= 15.0 Hz, Jt = 7.0 Hz, 1H). 

[0079] mmm3 6 
3-(1-((E)-2--TMZ 7 ̂ ;U)-4-t°^'J V)l) 7°(3-(1-((E)-Dec-2-enoy 
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L)-4-pi peri dyL) propanoic acid) C'fb'n ̂  3 6 ] (DMik 

(D (E)-2-^'-tz>ii^t/3-(4-t°^ij y»7°p 

Lxm^x, rnmrn^ tmmizLx3-(]-a£)-2-^iiy-()\y)-4-d^ 
'J SsJU) (^^3 6 0ifJHXrJb) £i^sL/c0 

(2) mmm3 tmmz3-a-((E)-2-^izy^sy'j^ynyom^ 
^)U(DT)Uti 'J tf/vikizj: y @^^b^^^L/co 

C18H31N03 MW 309.4, EIMS: m/z 310 [M+H]+, 1H-NMR (500 MHz, D 

MS0-d6) 8: 0.86 (t, J = 6.5 Hz, 3H), 0.90-1.02 (m, 2H), 1.20-1.31 (m, 

8H), 1.36-1.51 (m, 5H), 1.63-1.71 (m, 2H), 2.13-2.18 (m, 2H), 2.23 ( 

t, J = 7.5 Hz, 2H), 2.50-2.58 (m, 1H), 2.90-3.00 (m, 1H), 3.98-4.06 ( 

m, 1H), 4.35-4.43 (m, 1H), 6.43 (d, J = 15.0 Hz, 1H), 6.61 (dt, Jd = 

15.0 Hz, Jt = 7.0 Hz, 1H), 12.03 (br, 1H). 

[0080] mmm3 i 
1-((E)-2-^'-tzy -i)\y)-4-^T J (1-((E)-Dec-2-enoyl)-4-cyan 

opiperidine) [-fbcr% 3 7 ] 

(E)-2-^'-tz>I|^t/t°^ *)Vy-4-tl)ltf- h lJ )\s%lh%Wsmt Lxm^x 

C16H26N20 MW 262.4, EIMS: m/z 263 [M+H]+, 1H-NMR (500 MHz, D 

MS0-d6) 8: 0.87 (t, J = 6.5 Hz, 3H), 1.20-1.23 (m, 8H), 1.37-1.43 (m, 

2H), 1.56-1.69 (m, 2H), 1.81-1.90 (m, 2H), 2.14-2.19 (m, 2H), 3.08-3 

.14 (m, 1H), 3.20-3.28 (m, 1H), 3.35-3.43 (m, 1H), 3.70-3.83 (m, 2H), 

6.45 (d, J = 15.0 Hz, 1H), 6.65 (dt, Jd = 15.0 Hz, Jt = 7.0 Hz, 1H). 

[0081] mmM3 8 
1-((E)-2-^'-tz 7 -f ;U)-4-(4-^ • • 7 i-)\y) <J Vy (1-((E)-Dec-2-e 

noyL)-4-(4-chLorophenyL)piper idine) C'fb'n^ 3 8 ] (DMik 

(E)-2-^-tz>n^t/4-(4-^pp7x-;u) 'j^y^ta^nt Lxm 
mMm2tmmiz[sxmwt^zm&[.tc0 

C21H30CLNO MW 347.9, EIMS: m/z 348 [M+H]+, 1H-NMR (500 MHz 
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, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.22-1.32 (m, 8H), 1.32-1.54 

(m, 4H), 1.74-1.83 (m, 2H), 2.15-2.21 (m, 2H), 2.26-2.69 (m, 1H), 2.7 

5-2.83 (m, 1H), 3.05-3.15 (m, 1H), 4.12-4.21 (m, 1H), 4.54-4.62 (m, 1 

H), 6.48 (d, J = 15.0 Hz, 1H), 6.65 (dt, Jd = 15.0 Hz, Jt = 7.0 Hz, 1 

H), 7.27 (d, J = 8.5 Hz, 2H), 7.34 (d, J = 8.5 Hz, 2H). 

[0082] mmM3 9 
[4-[(E)-2-^'-tzy -f JU) ([4-[(E)-Dec-2-enoy 

L]piperazin-1-yL]acetic acid hydrochloride) C'fb'n ̂  3 9 ] 

(D (E)-2-^-tz>il^t/2-(i-t0^^y-;u)M|x51;u2±^i|±^^ai^^^ 

LXm^Xs £|W|*mcLT[4-[(E)-2-^-tzy -f JU) tf^^SJy-1-4 

(it^3 907 'J -ft0ifJHXjJl/) 

(2) 31 [4-[(E)-2-^-tz y -f JI>) ^ vy-1-4 ;u]Mlx^;u 

(DTJlst) 'J ttA,4klZ£ y[4-[(E)-2-7Mzy -f JU) )imm (it 

^13 907 u-fr) %mtco 

(3) 

LT@^^b^^^L/co 

mp 195°C (fiM) , C16H29CLN203 MW 332.9, EIMS: m/z 297 [M+H]+, 

1H-NMR (500 MHz, DMS0-d6) 8: 0.87 (t, J = 7.0 Hz, 3H), 1.20-1.33 (m, 

8H), 1.38-1.46 (m, 2H), 2.15-2.21 (m, 2H), 3.20-3.53 (m, 4H), 3.70-4 

.10 (m, 4H), 4.12 (s, 2H), 6.48 (d, J = 15.0 Hz, 6.73 (dt, Jd = 15.0 

Hz, Jt = 7. 0 Hz, 1H). 

[0083] HMI4 0 

4-[4-[ (E)-2-^'-tz y -f JU) =y V y-1 -4 ;u] 7'^ ymmm (4-[4-[ (E)-De 
c-2-enoyL]piperazin-1-yL] acid hydrochloride) C'fb'n^ 4 0 ] COS^is 

(D (E)-2-^izymRxf4-(]-\d'<^v-)\smm^)\s2mm%:&%Wsnt 
LXm^Xs tmmiZLX4-l4-((E)-2-T-t; 4JU) tf^^SJy-1-
-fJU]7"^ (-fbn-^4 0 0 7 'J -ftQifJUXr^) 
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(2) 3 t H«^4-[4-( (E)-2-^-tz J -f )l) >-1JUl 7* >I£ 

JL^-)I(D7)I12 'J tt/UblC J: y4-[4-[(E)-2-^'-tz J 4 )l) >-W Jll 

7$ >I£ (lb£^4 0 (D 7 'J -it) *%tzo 

(3) ^b7K^-^^^+f>-eMH 

LT@^bi§^£i^L/c0 

mp 203-205°C, C18H33CLN203 MW 360.9, EIMS: m/z 325 [M+H]+, 1H-N 

MR (500 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.31 (m, 8H), 

1.35-1.43 (m, 2H), 1.61-1.69 (m, 2H), 2.13-2.18 (m, 2H), 2.23 (t, J 

= 7.2 Hz, 2H), 2.26-2.35 (m, 6H), 3.45-3.55 (m, 4H), 6.43 (d, J = 15. 

0 Hz, 1H), 6.64 (dt, Jd = 15.0 Hz, Jt = 7.0 Hz, 1H). 

[0084] jgffififll|4 1 

1-((E)-2-7Mzy >Hl/)-4-(4-? • • 7 i-)\y) ̂ 7^'> (1 -((E)-Dec-2-e 

noyL)-4-(4-chLorophenyL)) C'fb'n!t:^)4 1 ] (DMm. 

(E)-2-^iz >It&OM-(4-^7 p p 7 x ";U) tf/*^y >£ftfgJimt LTffl 

^»J2£|l^CLT@^1§r^£i^Lfco 

C20H29CLN2O MW 348.9, EIMS: m/z 348 [M]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 6.5 Hz, 3H), 1.20-1.31 (m, 8H), 1.37-1.45 ( 

m, 2H), 2.15-2.22 (m, 2H), 3.07-3.18 (m, 4H), 3.60-3.70 (m, 4H), 6.51 

(d, J = 15.0 Hz, 1H), 6.70 (dt, Jd = 15.0 Hz, Jt= 7.0 Hz, 1H), 6.90 

(d, J = 9.0 Hz, 2H), 7.25 (J = 9.0 Hz, 2H). 

[0085] HMI4 2 

1-((E)-2--7Mzy -f JU)-4-(4-p< h+<>7i-Jl/) (1-((E)-Dec-2 

-enoyL)-4-(4-methoxyphenyL)perazine) C'fb'n^4 2 ] (DMik 

(E)-2-^iz>I£&OM-(4-p< K^r^7i-;U) 'MWMt LT 

2i:ll^JCLTg L /c„ 

mp 50-52°C, C21H32N202 MW 344.5, EIMS: m/z 344 [M]\ 1H-NMR (50 

0 MHz, DMS0-d6) 8: 0.86 (t, J = 6.8 Hz, 3H), 1.20-1.31 (m, 8H), 1.38-

1.45 (m, 2H), 2.15-2.21 (m, 2H), 2.94-3.01 (m, 4H), 3.60-3.67 (m, 4H) 
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, 3.68 (s, 3H), 6.50 (d, J = 15.0 Hz, 1H), 6.68 (dt, Jd = 15.0 Hz, Jt 

= 7.0 Hz, 1H), 6.83 (d, J = 9.1 Hz, 2H), 6.91 (d, J = 9.1 Hz, 2H). 

[0086] HMI4 3 

1-((E)-2-^'-tzy 4 (1-((E)-Dec-2-e 

noyL)-4-(4-methyLphenyL)) ['fb'n^ 4 3 ] 

(E)-2-^-tz>ii^t/i-(P-K m 

mm 2 tmmizLxm L tc0 
mp 45-46°C, C21H32N20 MW 328.5, EIMS: m/z 328 [M]+, 1H-NMR (50 

0 MHz, DMS0-d6) 8: 0.85 (t, J = 6.9 Hz, 3H), 1.20-1.30 (m, 8H), 1.36-

1.45 (m, 2H), 2.20 (s, 3H), 2.15-2.23 (m, 2H), 3.00-3.08 (m, 4H), 3.6 

0-3.70 (m, 4H), 6.50 (d, J = 15.0 Hz, 1H), 6.69 (dt, Jd = 15.0 Hz, Jt 

= 7.0 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H), 7.03 (d, J = 8.5 Hz, 2H). 

[0087] jgflffifll|4 4 

1-((E)-2-^'-tzy ^;U)-4-(4-7;U^P7x->iU) d^^isy (1-((E)-Dec-2 

-enoy L) —4— (4—f Luoropheny L)) C'fb'n^4 4 ] (DMm. 

(E)-2-^'-tz -(4-7• 7 x ~)l) =? V > £ ftfgJim t LT 

2 tmmizLzsutc0 
C20H29FN2O MW 332.5, EIMS: m/z 332 [M]+, 1H-NMR (500 MHz, 

DMS0-d6) 8: 0.86 (t, J = 6.5 Hz, 3H), 1.20-1.31 (m, 8H), 1.37-1.45 (m 

, 2H), 2.16-2.22 (m, 2H), 3.00-3.09 (m, 4H), 3.62-3.72 (m, 4H), 6.50 

(d, J = 15.0 Hz, 1H), 6.69 (dt, Jd = 15.0 Hz, Jt= 7.0 Hz, 1H), 6.95-7 

.00 (m, 2H), 7.03-7.09 (m, 2H). 

[0088] jgffififll|4 5 

1-((E)-2-^'-tzy -f JU)-4-(2-^ • • 7 i-)\y) d^^Vy (1-((E)-Dec-2-e 

noyL)-4-(2-chLorophenyL)) C'fb'n^4 5 ] (DMm. 

(E)-2-^-tz -(2-? p p 7 X -;u) tf/*^ Vy tLXm 

mMm2tmmiz[sxmwt^zm&[.tc0 
C20H29CLN2O MW 348.9, EIMS: m/z 348 [M]+, 1H-NMR (500 MHz, 
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DMS0-d6) 8 : 0.86 ( t, J = 6.5 Hz, 3H), 1.21-1.31 (m, 8H), 1.38-1.45 

(m, 2H), 2.15-2.21 (m, 2H), 2.90-2.98 (m, 4H), 3.65-3.75 (m, 4H), 6.5 

0 (d, J = 15.0 Hz, 1H), 6.70 (dt, Jd = 15.0 Hz, Jt = 7.0 Hz, 1H), 7.0 

4-7.08 (m, 1H), 7.13-7.17 (m, 1H), 7.28-7.32 (m, 1H), 7.41-7.45 (m, 1 

H). 

[0089] 6 

1-((E)-2-^'-tzy -f JU)-4-(4-L h"P^>7i^) (1-((E)-Dec 

-2-enoy L)-4-(4-hydoroxypheny L)) C'fb'n^4 6 ] CDMm: 

mp 85-87°C, C20H30N2O2 MW 330.5, EIMS: m/z 330 [M+H]+, 1H-NMR 

(500 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.30 (m, 8H), 1 

.38-1.40 (m, 2H), 2.15-2.21 (m, 2H), 2.87-2.96 (m, 4H), 3.59-3.69 (m, 

4H), 6.49 (d, J = 15.0 Hz, 1H), 6.63-6.71 (m, 3H), 6.80 (d, J = 6.8 

Hz, 2H), 8.88 (s, 1H). 

[0090] jgMI4 7 

2-[4-[4-((E)-2-^'-tzy -f JU) (2-[4-[4-

((E)-Dec-2-enoyL)piperazin-1-yL] acid) C'fb'n^4 7 ] (DMik 

(1) (E)-2-^-tz>ll^t/2-[4-(i-t°^^y-;u)7xy^>]M£x^u2i*i£ 
ikz&mwint Lxm^xs mmmz tmmizLx2-i4-i4-UE)-2-?iz;4 
)\y)>-1—r;u]7xy(-fb-^4 1 ©ifjuxj 

JU) zmi&Ltc„ 

(2) 3 £ mmiZ2-l4-l4-( (E)-2-^-tz 7 -f JU) JUl 7 x 

J *ismw.^)\s(D-7)\s-h 'J ttA,{kiz<k y 
mp 210°C (fiM) , C22H32N204 MW 388.5, EIMS: m/z 388 [M]\ 1H-N 

MR (500 MHz, DMS0-d6) 8 : 0.86 ( t, J = 7.0 Hz, 3H), 1.21-1.32 (m, 8H) 

, 1.37-1.45 (m, 2H), 2.15-2.20 (m, 2H), 2.91-3.00 (m, 4H), 3.60-3.71 

(m, 4H), 6.50 (d, J = 15.0 Hz, 1H), 6.68 (dt, Jd = 15.0 Hz, Jt = 7.0 
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Hz, 1H), 6.76 (d, J = 7. 1 Hz, 2H), 6.87 (d, J = 7. 1 Hz, 2H). 

[0091] HMI4 8 

4-[[4-((E)-2-^-tzy -f JU) (4—[[4— ((E) 

-Dec-2-enoyL)piperazin-1-yL] acid) C'fb'n^4 8 ] (DMik 

(1) (E)-2-^-tz>I|^t/4-(1-t°^^y-;Up<5l;U)^m»P<5l;U2±^I|±^^ 

Lxm^xs mmmztmmizLX4-ii4-UE)-2-?iz;4)\s)d 
«b£^4 8 O^fJUXrJb) £ 

%mttco 
(2) 3 £ mmiZ4-H4-( (E)-2-^-tz 7 -f JU) 7 *>* >" W JU] ^^U] 

'J tt/UbKJ: y @^^b^^^L/co 

fiMnH, mp 114-116°C, C22H32N203 MW 372.5, EIMS: m/z 373 [M+H]+, 1H-NMR 

(500 MHz, DMS0-d6) 8: 0.86 (t, J = 7.0 Hz, 3H), 1.20-1.30 (m, 8H), 1 

.35-1.43 (m, 2H), 2.12-2.18 (m, 2H), 2.30-2.38 (m, 4H), 3.45-3.55 (m, 

4H), 3.55 (s, sH), 6.43 (d, J = 15.0 Hz, 1H), 6.64 (dt, Jd = 15.0 Hz 

, Jt = 7.0 Hz, 1H), 7.44 (d, J = 8.2 Hz, 2H), 12.8 (br, 1H). 

[0092] jgflffifll|4 9 

4-[(E)-2—T~\Z J -Y y-3-Jj>11 (4-[(E)-Dec-2-enoy L]morph 

oLine-3-carboxyLic acid) C'fb'n^4 9 ] (DMik 

(D (E)-2-^-tz>i£&o^ju*'j y-3-tu^7nym^iLJ^mm^ta^n£ 
LXm^Xs MMW2 LT4-[(E)-2-^'-tzy -YJU]^JU*'J >-3-tlJU 

«b£^4 9 O^fJUXrJb) 
(2) ^»|J3 £mmz4-l(E)-2-Tiz; -f JU]^JU*'J ys-tuutfym* ̂ )\y 
(D7)\st> 'J tt/UbKJ: y BttHk&yoZmmLfco 

C15H25N04 MW 283.4, EIMS: m/z 284 [M+H]+, 1H-NMR (500 MHz, 

CDCL3) 8: 0.88 (t, J = 7.0 Hz, 3H), 1.22-1.35 (m, 8H), 1.40-1.50 (m, 

2H), 2.17-2.26 (m, 2H), 3.10-4.00 (m, 5H), 4.45-4.40 and 5.15-5.18 ( 

m, 2H), 6.05 and 6.23 (d x 2, J = 15.0 Hz, 1H), 6.88-7.02 (m, 1H), 9. 

00 (br, 1H).. 
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[0093] umm 1 U 

P$S, T&£>-£&ffltofflWzJ:&rnT4 =r 

^<tc0 *fPJHb£-$l £$&£££ Lr^-y MzgMB&fi&SLs 7*> • 7^4 
HUfcttTr? tc0 

[0094] (1) J^O h©m«i©^ 
Lxm^osdtm^y K omm) zm\>\ ( 

2mg/kg) £10 fc $ tCft4[g]Sf]]£|*|&^ LT, ^<P 'J * 

\*ZWmLtco y«7 'J **izJU<D&5-Mffi187bM25H&X 

te207bM27H&<DffilZ. ^?tii,300 ju,/kg £ ft ZJ: ? IZ J£ 0fltfl£ 

s ~F§E7*> • 7 =7 4 W&*^MLtzo 

[0095] (2) 7 t y • 7 7-YI^il (von Frey test) 

fe1f&m<0mm7<7'))\/f-*J\,Zs ±IE (1) (D^V h£AtU #J3#M 

b 1 &t/50^^C)SjJ£L/co 

Chap Ian £> (Journal of Neuroscience Methods, 53#% ^^s 55-6 

3JIN 1994^) $.t/Dixon£> (Annual Review of Pharmacology and Toxicolog 

yN 20#% 441-462MS 198030 i;N • 77^7<7^>h 

(von Frey filament, North Coast Medical Inc.i^) o/cQ 8^ 

©7-f7^>h C$!l^tt (g) : 0.4, 0.6, 1.0, 2.0, 4.0, 6.0, 8.0, 15. 

0] (Z)9^ 2.0g©7^7^>hJ:Ul^L, SJttC 7 -f ^ P<> K 

^)^©^l"e2~3#^N SJgtCttLSi&tCEiaT, 

£-£P§1fJ5J&;£ L/co 7^p< > K^P&iLfclflP^C^ML/cil^t 

P§1f£Lfc0 Pitt J5 JSbtl/C±1^-10T©S 

±<D&3<D 7 -r h-e|W|*mc$y;!£U £P§1f^XttP§1ffr 

^Pit£^^bLfc0t££lt^02J^£ L/co ^©^4[g]^LT|W|«0up-

down;itCct lJ ^y^^tTo/"Co n"ft6[g]®$y^C^t~'i> lNT, 
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s 15. 0g©$y$fc£-efrc> 15. 0gN P§1f 0.4g 

STii^/ci§^W:0.25g£#/?050%^M£ Ltc0 »II&^10#P^X 

15£ LT, "FiBO^tCcfcy, 50%J^llli©[5]» (%) ^r^uH L/co ±13 

Mi^p^CD—6 JkX}^ 7 

50%^jSSSffi©0fI^ (%) = ($&I££-£10^&Xtt50#F^©50%J5 

-H dE^Hffi-Mi^^^tu©50% 

JSJfclHii) X 100 

[0096] 



WO 2013/161993 48 PCT/JP2013/062373 

[^6] 

50%&j£ima>[l]&$ (%) 

it-Sty 1 5 8. 2 
it^z 2 3. 5 

4 3. 7 
its® 5 4 1. 6 
4b~nW 6 3 3. 8 

4 5. 2 
-fb^js 4 9. 7 
-fb-a-%9 3 5. 6 
fb^ i o 4 4. 6 
<b£#i i 2 4 9. 7 

1 3 2 3. 2 
ik£fy -\ 4 2 6. 0 
^^•#11 5 3 4. 2 
ik-SWa i 6 3 8. 6 

1 7 3 0.6 
lb£$i i 8 4 8. 9 
ikGfa i 9 1 9. 8 
-fb^2 0 2 6. 9 
^b^2 1 3 4.8 
-fb^^I 2 2 2 9. 7 
-fb-a-^g 2 3 3 3. 0 
tb^% 2 4 4 9.7 
ikS® 2 5 5 5.3 
-fb^2 6 2 4. 1 
-fb^tl2 7 6 9. 1 
lb^2 8 2 0. 3 
^b^2 9 4 2. 8 
it£Wl 3 0 2 2. 6 
4t,ciWI 3 1 2 2. 9 
<b£#l3 2 5 1. 1 
Ibn^l3 3 3 3. 4 
ittrty 3 4 3 5. 5 
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[0097] IW1 

mmm 5O%S®Blfi0[i«$ (%) 

it£%>.13 5 4 1.2 
fb^tl3 6 42. 0 
it^3 7 2 2.4 
ifciaW 3 8 5 5.5 
1t&M 3 9 1 6. 6 
\t^% 4 0 6 1.6 
it.'aWA- 1 8 1.5 
itcatyi 4 2 4 5.8 
<ft^#|4 3 CO T— CO 

Ibp1^4 4 4 2.6 
it-$[^4 5 3 3. 3 
{t^^4 6 5 3. 7 
<t£$|4 7 5 4.5 
lt£tl4 8 5 6.4 

[0098] 

ft £tu J; £ 
Mtzz.tif^isntc0 ntcs xmrnt-smzs m^ntLx. 
XftZX^yj 'J?* 

ft]fEliiilIZttLX&tifctfUto b tl£ 

o 

[0099] mkmz (u>i^b) (pwm 
>-r Ay -?n y<fiz&yN MAP =*•-*-

—tz (ERK1/2) 0;^b^J^T©J:9^)|JJ^L/co 

s^?i7ss^0^«> mmmmtts 5%^ 
(DMEM) t10igSL/co 

±fe (B27suppLement;^JpNeurobasaL% -f > tf K • S'x > ($0 }±) tCinS/S^: 

1 - h L/c±M^^-b^T2-4M/cm20^^-ett 

[0100] 3s^ *mR{t^*mu[,x3Qftmmm?kmm[,tc0 torn, *.±xir 
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fco %bfotzW&$fo\&WL<00 Protein Assay Kit 

(jfc) *±) -£M©^ (MAP*:*—tz>|JJ£ffl 

'J y^bMAP^r^—£*°'J 7 0 'J JUT < WJU 

XKM/^Sn Lfc0 /TkSulikCD'f J\/1)s ^PVDFM^-^ yj^O LN l/^ltrEifcCD 

^MAP^-if^l* (-tz;u^>^^- 'J y 0*7-0 J UV~\±) tfoi) >SHbMAP* 

i—HHifo (izJU*>?i-'J y 0*7-0 J py-tt) 

Lfc0 

[0101] ;^T\ 2:XtfiW(D7)\st) 'J 7 *Z7 TO-izlMmtn'yV-^IgGtnit (7°u 

*13 (AO *±) MAP*:*—tz (MAPK) RXf 

'J y^bMAP*:*—t? (pMAPK) £>|JJ£L/c0 

&fc\ ^^B/Hb-n^teU 0.1%DMS(HC;#$? U 250Atg/mLOiItCIlL/c0 

M (Control) 0. UDMSO^^JPL/co 

[0102] ±Br'mbtlfcKM)7m/fJU(Dy<y K®;fJt£Image J ((^)/^^77-7 

*t) £ffl^T3iUt£?ldi LMlbL/c0 M^MAPK^M-e^B^-fb^^ 

ffl^/c0|0MAPK0M^SlJi'JN £/^BB©pMAPK©$dfi^*fPJHb^$l£ffl^ 

tz 0# © pMAPK (D M £ #IJ o T, n HStC n t Z> * % B£ {b ̂  I'v tz 0# (D MAPK (D 

-fb^%m^tz01©PMAPK©ttm^sbtza ft^ 

mbtitzttfflizj$tz>PMAPK0ttmzmzntznmizntzMAPK©ttmu 
tyyN MAPKtcM-r-SpMAPKOib^^^a&^Co ^H©-$iJ£ll8 7^||1 oic^ 

"To 

[0103] 
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[^8] 

MAPK[cWr^pMAPKO)it^ 
1 . 0 0 
1.47 

iknty 1 1.62 
it&m 1 8 1.28 

[0104] [g|9] 

MAPKlzfcf-T^pMAPKO)#^ 
MIR 1 . 0 0 

4t£ty6 1.71 
1 4 2. 0 8 
2 0 1.27 

3 1.30 
ft^»2 4 2. 5 8 

[0105] [g|10] 

MAPKlc#-f3pMAPK(DJ±^ 
ttfH 1.00 

4t£M2 1 . 2 8 
1 3 1 . 6 3 

-fb^#i2 1 1 . 5 4 
2 6 1 . 4 8 

^®3 2 7 1 . 4 4 
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[0106] ^8 75M1 0 MtCtb^ i^MAP*^ —tz©;£14 

lb CJ>gHb) U 
[0107] litlMH3 KX K bX#^r^fe^^MAP*±--tz'0)S#^b ( U >BHb) 

©M 

%m^Ts MAP=^^-—-tz (ERKI/2) 

©;£141bb^U£J^T©J; 9 K>D£ L/co 

( 1 ) KX K \y ^ X(DWMRtf^%^M(D 

7®S^ddY«ttv^7X (n = 8~12) IZ, fc<D&W$:?j?tco (A) 15ftW\(D?k 

2sr^iE^W"r^o (B) is 
(c) ^-vvfcm^^MbLT^ummmik, IB^IE^ 

ft§0 (D) mmi/fiv&m-zmit&'T-ISF^IE^ 
f^t^o (A) ~ (D) £10ftofc^ tsbizs (B) ~ (D) £20^ 

ILfco £©<£9^ ^It3Ifli:fc/cU7hbX^#JLT, llttv^JUK 

xhL/xiit^9i^fjb7^x^fFiL/co c©p^ ^si[°K smmiz 
t>tziTs $&£££ Lx^mnit^^PBs^tmsom^^PBsmmzmM 
LTiP^Lfco 

[0108] (2) MAP*^---tzS.t/lJ >I^bMAP*^---tz©)|JJ^ 

±§E©tittv^;uKX K 
t>miLtc<k, »b}Sf!«HH L/co }S,l^^©)MttM©19^M©»^ 

(UNonidet P40 ^ 1%f^=1 K 'J ^A, 2mM EDTA, 

0. 1%sodium dodecyL sulfate (SDS) N 0. 15M NaCU 10mg/mL aprotiniru 10m 

g/mL leupeptinN 50 mM NaF% ImM^JU b-s^1~is yWH~ K 'J 0 A% 1mM phenyLm 

ethyLsuLfonyL fLuoride (PMSF) £jN20mM h 'J X±mItlSSj/S (pH 7.4) :R 

IPA/<«>7 7-) ^V^P^ZL-7" (1. 5mL) IZ t U, ^$»L/c0 ^ 

©^ ^^^i-7^30^^7K±-elfMLT^^M^ (1400Xg% 15^) U 

±;*£^ L/Co 0 >/^fftttJH>fcl/3M 
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7(0.2 M K 'J xmmnM (pH 7.2) N 8%SDSN 40%glyceroL 

bromophenoL blue (BPB)) N 1/10MCO2-mercaptoethanoL^:Jp^.N 950CT'5^ 

p^jp»nu 1 0%*O|J 7o 

[0109] MAP*^"--tz (MAPK) RXf >J >I|jbMAP*^---tz (pMAPK) 

1\J 7"P y il-^ 2^g% 

Ltco ^U^^PVDFM^^>/^K^$E¥L/C0 fe¥^©PVDFJitt5 

JU * A $ Jl/7P 'y*>Ol£s SLMAPKSL^N SLPMAPKSL^©^-100 

01£^K £—BSKC-eJSJfcSttfco CPJU^J 'J 7^X77^" 

-tz>Ili^V^XlgG^fr (5000^3^)) £J5Jfc;*t!\ 'J 7 * X 

7 >*ZL^<- h LT^fe^tt/co &'< 

> KcDlfefeSlUt^MlbU mPKlZtttZ>mWK(Dttm%:3tlsbtc (n = 4~7) 

o Dunnett's testT^Totc0 

[0110] ±§E§iti£®^!^ IE^S]^^^¥©MAPK^^-r^pMAPK0j;b^ti1.26±0.11 

T&V. KX K bx#^S]^M?¥-e0|W|j;b^ti0.56±0.04-ewm^ 

fiTL/c„ it-smi o^m 
(1000/xg/kg) A*1.00±0. 04% -fba"^ 1 2Jx-^S¥ (500^g/kg) A*1.09±0. 04 

T?& y s *fPJHb^$Ui^>ni/ KX K bLfcMAPK© 

o 

[0111] umm* KX S l^#ffifcfctt&CREB(Pjgttfc ( U >BHb) 0M 

^fPJHb^tKCO^Ts KX K l>7>m&fe.?iMIET)\'^0 7> 

0^Z*>7nyT4 ></lZ£V, ^^JUfcM^MAPK (ERK 

1/2) ®T;idiiL, • ^wmizmwftm^mtct 
$E¥H^CREB0;^bb^;U (CREBtcM"T-2> 'J >SHbCREB (pCREB) (D&m 

Z, ±IEi^iMiJ3 £|W]*mC)|JJ£L/c (n = 3~8) 0 fcfc'U (JnCREB 

SLPCREBSL^) tt1000fe^R =&ft<*tt10000te^^J5J&3ttfco 

[0112] ±§E§iti£®^!^ IE;tS^M?¥®CREB^ttt£pCREB0tb>£&0.95±0.09 

-e&v. KX K ux#^S]^^^¥"e®iwii;b^ti0.50±0.07-eWE^ 
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iTLfc„ (1000 

M-g/kg) 7^0.94±0.10N 1 (500^g/kg) 7^1. 08±0.14T'fe lJ 

s *fPJHb^$UiMAPK©'j >M<b<Dm&tmmz, Kx K uxMSi 

t)M^-e<£"F LtcpCREW&,mZGMlz±g-3^ 

W •& Z. difsT-^fotco 

[0113] umm5 KX h QtlP9 9^0WI'ai0Pl 

±IEi^iMlJ3 ( 1 ) Kx h U7jf#l49 

&£££ LT*fPJHb£-$l££-£ L/cti, <£ y »? o®*©irpftl 

jSA^10cm©i%^-e^ATs 6^ilHU #P9 "3^©Is*!<>:&£ 

^/UJ^ L/co WHI^AE!^ Dunnett's tesfefro 7c 

o 

[0114] ±IBSSS®^©^ IE^S]^M?¥a)teB]0|^^73.16±9.20#"efey 
, -?•<()iKX Ki;7spMm%mm^(Dmm$Tmz\5i.®\±\\.m>tmmzm 
mzntc0 2ZbWitgM<Dmw-c&5-Ltcm<Dm%iftWtt9 
. 26± 16.41#T'fey s ^MlZ$\i^ Ltc0 S/cN 

1 O^1000Mg/kg0fflM-e^L/c?¥©teB]0|^^96.03±25.24#-e 
h y ^ JCP9 o®*©irpfti tf Ji ̂ ti/co 

[0115] MIMH6 KX hbZiSt:l^^f0«HM(DIi 

±IEi^iMlJ3 ( 1 ) ©11 KX K U7jf#l49 

LT*fgBj^bi=r^£&^L/c^ B^0t^JCJ;y^^©my^ 

COl^'fl^tTO /"Co i^^50cm% $fj£50cm% ^|25cm CDB£|^,>:0g^CD 2 O 

f©lt5^|(:fcfc9T0|i(:11ALfc0li(, ^tCLtc0$m£It>MJ Ltc 
o v^xtf0ti^ip/r£&ftM®[^tf&y s B££i\j:ip/Hcg3;y tc< 

tiN Dunnett's testT'fr^tc0 



°'-4- n m # 21 y mm % sad^oswa% i ° A 

mmmm 
^a»a06V6Tf00g^21^^« V-1 (^HfrL^SfVIH) 

°-m 

iia (sad) (oswa) .H -<0% 
10AL -0 ^ (IUJ/ 6r/00[,) 

(£) [6LL0] 

Wssttm3§ ^rsB^nian ^Q39^L si.n^m^stKaw ( 
$*%¥wy:2w) ^mnwcD^mm (i 
) aiT«i^cni^y:ijeSfl^Hr 

$fH&i (3) [8LL0] 
o^n^^l^09^m¥I^-1^^O)i0M V«21^SBW^3I V-/ 

? ^^vo^viH vin^^i^09^m¥s^«-iWigii^ 
? K^^%mi$xw&(Dirim/w 
% vn&iH ^^0#mrsB^^3i °-/nrigigwsB&£3i ( 

*^vo§£iM (i) 

va.oK3H&*=w&u (VIH) VOCH 
-E(vo :s!iumjB08iso) 

EilWl^iIW^l^CTT^^TT^WEl^^-[z.L 10] 
°^C| v fi ^a#63 "8 + 90 "Z.0 

L?iH#0it^^0^^n^a¥aa)6v6iT0001^0 s-./£ 
^^^q^n$dJ|0¥lc^^:-lE^ Vi <sa#90 "ZL + 0Z. "80L?lS#0il:^ 

^a)^^n^a®aa)6v6^009^s °~j-^±mm^% 
wy+zL'tLt'imm^w.&m^ Ir>^ ^210^9? 
a#62'9+PL•Qii¥m$a&&w{tBa>&ffl&wm&3i ^©^la^siT [9110] 

£L£Z90/£WZdT/IJd SS C66I9I/C10Z OAV 
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[0120] (4) 

litiMiji© (2) tmmiz7t> • 

(%) *wiJHL/C„ m 
^(D—$ ij£l^1 1 

[0121] [H11] 

isi^m 5O%J5J£BHfl0)®«^ (%) 

2 4. 2 
-ft cafe 5 3 5. 8 

2 1 3. 2 
<t£!fel2 5 1 8. 9 

[0122] H1 1 tf t>BJ}P,frftJ:?lZ, *fPJHb£-$lfciU MIA&^CJ; U g§fg3*l£0A 

©ii:l}§S^CttLT#P$y^Jil£^U H^y^ LT0Wffl14tf^3tl/co 

^±(D^iJffipT^ 

[0123] ±IE©^IIi^m^tf e>0^e>tf^J:9^ *fPJHb^$lfciu };ttf/u$ij0& 

^tzztmmbtitco bh^ftucrara 

® /clntfA^Jtc £ 

m^(D^®5X&femtc£>(DMMt LTs (D 
Z&Z)0 

Ztcs ^ KX K r>m 

®ti/cMAP*^-—-tz 'J yit-fbfEffl 

&t/CREB'j >gHbfFffl £^L/c0 

JUKX h 

*fPJHb^$ifciu ISft] 

^ :p,iuy/\-f v—#§, A—*>v>^ J- —P/^>—s 9^#i 
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rfiR-e&z z ttffflftztizo 
ztcs ok^?)\sZfomim%ok^v 

Bfflt U T £><£>"£&3 0 
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o 

CiCck x' &N 

(a) 

-L°P 'J vJk 

(b) S/Jk 

(c) ^JU^Jk th'P^X 7Jl/P*sX 

Jk T^U^U;7^ A 7J^Jb7^y7^^k 

7i-ik ^J^v7J^Jk 7JUP*->}j;i/3tf—Jl/7;u*;k -> 

7;gL< li/NP^V 7x-;i/-eMlgl^tLT^i) 'J S/V, 

(d) A 
(e) ^Jkl^^JUdfJk 77;U=l*i>^>'U^->'U77>'U* 

Jk 7JU*JU:P$y7JU*Jk ^^•77>»u*;k kf^'jyy 

, 7x-;u^;i/*Jk tf'jyjk b0|j$y;k X-;UT 

;u*;uSL < ti77>'u=i*i>^>'u^-;u7x-;u77>/u*>/u-eg^^tiT 
i^Tfc J;iM-tf^^v;k 

(f) /\py>% TJUH^rSy, TJU^M th'P + 

*X l£TJU=ldri/tJJl>rf=Jl>7JUmrZ/ 

T?M& -juxm^ 3 tit £ i - tf ̂  V)v, 
(g) 7;u*;usu<y 

<UM,4-y:P-tz/\0-;k Xtts 

(h) u y 
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^112] X' if 
-t°p >j I*^JI 1 mm® ^^yx-2-^izymm^W5L{t^ 

sftiI3] x' m-^TV <j VJW <j «j y "C 

^iI4] X'tf>;u*;k tKP^y, 
7)[sz\5-ist))utf-)\s, 7J\/3rJi/7$ y N y 7JU*;U7 

x~;k 7;H]*S>^;UTK—;urju*jk ^7 
yf l< tt/\p^y 7x—tiTL^ ^y-efe^lt^ 
in §si<© K^>z-2-y-tz>i£!i#i«&^0^Mtci^£ti& 
-pa 
-TIILO 

;k 7;u*;u7$y 7;u*;k ^p^ju^jk t:0^1; yy :P;U*JU 

, 7x~;u7;u*;k tf'J^k kfusi/Jk 2j,»kl^>7x-juy 

L< ti77>'UP*^^>'U^-;U7x-;u77;i/*;u-eMjt^tiT 

^Tt<U\i-b°^y;uT-&£fl:>f<iIi IBiECD K^>x-2-x-tr>lt 

ItgftX tt •* (D ft tc I^F# 3 tl § 

^iI6] x'y, /\P?y, 7;UP7;u*;k bKn* 

*X ^;U/1t,*^77>'UP*S/gL< &7JUZl*istlJl'tf-Jl'7Jl>=l3ry 

tlWCtcU^x ~JUT'MIt3tlT£ 1 -^S^;i/T?<& 

i>ii^ii 1 mmo\-^y 7,-2-9 

3ti£iHo 

5f<II7] X' tf7)\,*r)\,%L< U7)l^JU7< y 7JU^JUX9.^ tlWt =fc 

1 ISiE© S7»2-fiz>ii 

«$Xte^CDli#fttCl^3tl§^<, 

#318] TIB-fSM (I) K^>X-2-^'-tz>l£!^tt«0li 

^fttCl^^tii.i&GD^^ £=& HI £*§&}$#£ tttfTSgl 
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[<ft2] 

(i} 

o 

xus 

(a) tj)lstf*SsJls%L < lZTJls=l*SstjJls7F=JlsTWi%$tlT^T 

i <UM-L°P 'J *j)W 

(b) 3-f7V"'J^k 

(c) TJU^rM ^ + th'P^X TJUZI^ris, 

7JU*JU7< J TJU^M 

7i-ik ^JUP^^Jk^-JU^JU^Jk */ 

7S%L< IJAP^y 7:L=JU-eM}t3tiT^T:& J^kf^ 'J *>* A 

(d) ^jki^^juT-M^ftT^TtcU^ki-N'j 

(e) ^EJU^JN U y % 

(f) TJU^rM tUUtf^risTJU^rM 7)U=I *is t> 

Jk TJls*JlsT$ J 7)\s*)W */<? P7KJk tt^)V JT)\s*)\s 

% 7x-;U77>»U*>ik fcf'J*>Mk fcf'J$*>Mk ^;U/K*^7x->IU77 

< ti77;up*^^>iu^->iU7x->iU77>iu*>iu-eM^^tiT 

(g) A /\p>f>N th'P + 

*X t>JUtf*is7JU=lJris%L < l£ TJUZI *is t> JUtf=JU7JU=l *:> 

T?M&3 tlTl^T t ct 1^7 x-tlT^ £ 1 - L'X ̂ *>* Jk 

(h) ]-ya^-jw Xtts 

(i) T^U^JUgL < te7)\s*)\s7< J yj\y^)\yzm^tiT^Tfc 

J:lM,4-y>-tzA->;U 

£^~to ] 

[1*^119] '>& < 1t> 1 ffi CO #t tf A, £J £ # ^ £J CO }x <£ U 
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s (D ̂  -e&z 8 IE®© mm0 
[it^in 0] 8 §E*6©g2i£o 

[1*^1111] ^ B£X T? & £ 1*^118 §E*S© g££0 

1 1 HES^ElPlo 

[1*^1113] IZ nt £ iliI$iJ T? & £ 1*^118 IEi6© E^o 

[1*^1114] 1 3®lN-rtltf-lIIEi6©E^o 

[1*^1115] l£P$ijT-fe£!*;£lI8 7^ 1 3®lN-rtltf-lIIEi60)E^o 

[1*^1116] 1 3®lN-rtltf-lIIEi6©E^o 


