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s R osE (Fnsg) : = RE/L 7 4 -2 (EM-2: H-Tyr-Pro—Phe—-Phe—NH,) D EH A H i,
Tyr' & Pro® Z@E# L7=F8 kA2 5 Lz, TNH0HC, [Dmt', D-Pip?]EM-2 [X# b 58 7]
I mu-A EF A RZERITHES L (10,=0.21 nM), & 5T RTOFEERDN nu-7
=R MEMEZ R L7, [Dmt!, L-Pip?]EM-2 i mu— BN T T =A F TH D DIkt
L T, [Dmt', Aze?]EM-2 (X mu—/delta-7 2= FFEHZRT LW KD L5 %2
B, BWHEH T [Dmt', Aze®]EM-2 1% cis—trans A3 ILFE L TEY, cis KIMEMLIZHEEL T
W, cis KTIEITRI N 0 SN Z S BIR SN, EMFENEEE RTILEH DO a7 ¢
A= a Il OoNnTELIIHHANTTH D,

WFZERCR-OMEEE (F30) : We synthesized the [2° ,6° -Dimethyl-L-tyrosine']endomorphin 2
(EM-2) analogues containing proline mimics. Among them, [Dmt!, L-Pip?]EM-2 was potent
and selective mu—agonist, while [Dmt!, Aze?]EM-2 was mu/delta—-agoinist. [Dmt’,
Aze?]EM-2 had a cis/trans equilibrium of ratio 2:1 and cis conformer was
predominant in both DMSO or H,0. The cis [Dmt!, Aze?]JEM-2conformers took folded
form. The further conformational analyses of the analogues are in progress.
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19974, & MM TIEMAR LY HEEfS /= F
BT 4 EMEIZ, NRMEAE A A KT
F RO TMU-F B4 A RZEKRICKE S &
WERFME 2 Rk 371000 T, m—A B4 A R
SRR EN U TR BRI R AR T 5 2
EDVRE Vo (Zadina JE et al; Nature,
1997, 386, 499-502), ZDXFF FDT I/
BEliH a2 b &2, mu-F A A RZEKRICE
RO TEWBRMEEZ BT 207 T N 4215
HT EHHEHME Lo, RWFZEIZHESL D, BlF0
P LBIRMEZED B 72012, EMOERT 2/
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2V BROIERIRALT I R ~DEHIZEY
AT &E e, EM-2{3H-Tyr-Pro-Phe-Phe-NH, Dk
EEAELTEY, EM201iDOTyr&2” ,6° -
dimethyl-L-tyrosine (Dmt) CiE#i L 7= [Dmt
UEM-21ZEM-2 D955 B\ o mu—A4 B4 A KRR
REFE 2R3 2 22 1T TITH LM
L Cv /= (Okada Y. et al; Bioorg Med.
Chem., 2003, 77, 1983-1994)., AWFZEIZE
WL, ZHETOMRMRERE X, 27
Pro® TEJFIEMBI~DOTFE ] ZMFEL,
Pro®d @M Z4T\Y, mu—A B4 A R0
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(1) ket & ARk
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M DZEH - [Dnt' JEM-20D 207 DPro%, B2
TV VHEEREGURIR T T NICAE#S L
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@ MMk B (BBB) # B CT& 5 1O T W
A2 A9 TIZ, 27,6 -Dimethyl-
L-tyrosine (Dmt) KT A A4 RZEFMRIC
BFEETHITHLLPDLT, AWFEATENE
SLEFIRAZITEAETRIRNI EEREL
7= (Fujita Y et al; Bioorg. Med. Chem.
Lett., 15, 2005, 599-602), —7J7, Dmt&x ¥
TV VR ED2EOT I HETRIE L
Dmt — EARIERE 0512 LV $ERE 2 R T
ZEEHELTWAD (Jinsmaa Y et al;.
Med. Chem., 47, 2004, 2599-2610), Z il 5
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LMWEEMNGT DA REEEZ R LD T, 3
NB LB I~AHDO A F L U HE DT
REREETLIET Y BTN L7 Dnt
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(2) LB DAY FH
DIEEDOFEH A REZFERIIT DRG0
PEOFHN : 7 v MM A EEAZFEAH L

NUF 7 LT ~L L7ZDAMGO (Tyr-D-Ala-
Gly-MePhe-Gly-ol), DPDPE [cyclic (Tyr—Pen—
Gly-Phe-Pen)] # T, = ZEIL, mu-,
delta~SZ ZARIC I T DPAFEIERZITV,
Kiftiz s & T, BFEOEIEE L7,
OB OEY FHIEEDFM © mu-32 &K
DMEBIIRB L CTWDE/LT v MaliFiER %
HUN7ZGPI assay, 725 NiZdelta—52 AN
EBICHB L TV D~ U AR EREARZ W
7-MVD assaylZ L > C, {bEWRT I =A &
LCERT2DM, 7Tor2a=2r LTI
T 200 %7 LTz,
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LEMOKRT © 7 v MNFE Y X — MAEK
(20 mM, pH 7.4) &EM-2. [Aze’]EM-2 % L
< 1% [Dmt!, Aze*JEM-2 & % 37°CTA > F 2 X—
FL. ENOALEWOLREM %, HPLC TR
ARG L7,

(4) [Dmt']endomorphin—2 (EM-2) [Dmt!', Aze?]
EM-20OH TO a7 4 A—3 a VEFT (Aze,
azetidin—2-carboxylic acid) : 1D 'H-NMRA
7 kb, 2DARZ kL (COSY, 0COSY and
ROESY) %A DMSOF L OME/K 1 (pH 5. 20-5. 25)
THIE L=, &b HEEERAs s, v =
V=T R T==U U TELHNT, ~
7F ROERF COSEREEEREE LT-, 15
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Wikt a ~ U AR ORET 5 L BURRE R
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(2) [Dmt'JEM-2 D2fiiProZ BT ¥ ki
KRCTEBELIZALEMOEK: BT U U FER
LT T2 T 5202545 F L T8
BHrBERLLTHELNLDENXT V) v
(c[Phe-Phe]) & FV, EM-2F58 K% SRk LT,
H-Dmt—c[Phe-Phe]-Phe—-NH, IZ [Dmt'JEM-2 @ %9
40% DOmu—A B A A RIS 9 2 Bt %
RTZEEHALMNILE, T2 T T =02
DR DRI, ZREEGRE, EmiErED
MBI LZIZEES LW RS
2720 ZhBBEOS 1RGN A 5 2 7,

(3) [Xaa?]EM-238 X OV [Dmt!, Xaa?]EM-2
DEWY FHNEYEDMF : piperidine-4-
carboxylic acid (Pip) & & Toif B K LL
ShiImu-A A A RZHFRIToMD A — &
T #EA L 72, Dmtah B8R 13 Tyrak Bk
IR BB L ZIERWVEEEZ R LT,
— %, delta-Z FEIZHK L CTyraf &K
EFWES Lo &9, Dnti &K 1InM
DA — X T FEE Lz, £ O H T [Dmt
U D-Pip*]EM-2i3 & & 58 7 iZmu-A & A4
A4 FZEERITHE S Lz (1C,,=0.21 nM),
SHIIETARXRTOFER -7 T =2 |
EMHEZ R L7, [Dnt!, L-Pip?]EM-2/Zmu-
BT T=2A M THDHDOITH LT,
[Dmt!, Aze?]EM-2iEmu-/delta-7 2 = A&
MNEEZRT EVW) B DEREHET,
Z AL, Pro®d A iE A WS W) 9 TE M
DBIRMEITH D> TWAHEZ LERL
TBY, %D FREFHCTIBE S 25

bDTH D,
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#. EM2BEBEOF A A FZHEEKIC
FYA N
B B W 1
Binding Activity (ICsp: nM)* Functional Bioactvity (ICso: nM)
mu-® delta- mu-* delta-®

EM-2 865 >10,000 5.79 344
DmtJEM-2 0.35 367 0.07 1.87
[AcicPEM-2 155 4,100 217 >10,000
[Dmt, Ac,c2EM-2 0.32 69 0.38 241
[Pip(4)IEM-2 143 >10,000 213 >10,000
[L-Pip(2)}EM-2 213 7,720 249 >10,000
[p-Pip(2)EM-2 7.61 1,250 200 5,055
[Aze’[EM-2 2.09 >10,000 354 >10,000
[Dmt!, Pip(4)’EM-2 0.41 31 6.39 >10,000
[Dmt', L-Pip(2)YEM-2  0.41 70 0.42 >10,000
[Dmt', 0-Pip2)EM-2  0.21 15.9 577 9.12
[Dmt", Aze’JEM-2 4.04 355 1.29 5.75
(4) [Dmt']EM-23 X OV [Dmt', Aze?]EM-2
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WHDNEIABIRF kT 2 TETH 5.
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N (20 mM, pH 7.4) , 37°CTA »F 2~
— 2 L2005 ITITIFIETO% IS L LT
DIZX LT, [Dmt'JEM-2. [Dmt!, Aze*]JEM-21%
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