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ZITOWIREK 90% T 9 M2 KBRENEHR LU, HENZT ZHEELL, be DR
%A L 9 ArBHLEL % Ethoxy %5, Isopropoxyl £, MOM #, Acetoxyl AN\ &
L= 8~11 &, R 7T AR TZINVIAFVEZEATIRIER
Todosobenzene(Ill) diacetate(PIDA)Z AW TTFofz, £, EETHD 1 IZHL
T PIDA & MeOH 2/Ef & ®/ % Z £1T XV, 7-Methoxymitragynine(12) % {{ 2R 96 %
Tz, ERERICARIEZE BOOH EEH TTT D T & T 7-Ethoxymitragynine(13)
ZIVR 53% THz, S 5ICEBKEFE N DMF H NaH Z2{ERE® 2 ZLITXD
INZR 49% T Mitragynine 4-quinolone f(14)., TFA B&tEZ#T NaCNBH; 2 H W
721> B )VBAOIERRNE TG 2T WEBNRINETA > R VB
BT B5EAk 15 275/ (Scheme 1),
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Scheme 1

Mitragynine (1)

b:R=Et @)
c:R=Pr(9)
d:R = MOM (10)
e:R =0Ac (11)

f:R=Me (12)
g:R=Et(13)

Reagent: (a) EtSH, AlCl;, CHaCly, 1, 90%; (b) for 8, Etl, 15%NaOH, n-BuyN-HSO,, Benzene, rt, 80%, (c) for 9, Prl,
15%NaOH, n-BuyN-HSO,, Benzene, rt, 67%; (d) for 10, CHzOCH,Cl, 15%NaOH, Adogen 464, CHyCly, 1t, 71%; (e) for
11, (CHgCO),0, Pyridine, 1t, 76%; (f) for 12, iodosobenzene diacetate, MeOH, 96%; (g) for 13, iodosobenzene
diacetate, EtOH, 53%; (h) NaH, air, DMF, 49%,; (i) NaCNBHg, TFA, rt, quant
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720 17 BFEIADBIC & > TIFINET 5§ AEBENE, £, LD BT
K BH3EE LT 112 U Phenyliodine(III) bis(trifluoroacetate) (PIFA) % &7k CH,CN
BRFTRWEZRE, 7 MICEBKBREREATS Z IR, IR 50% T
§ 5N, EBRENZ &2, ARBICHNTIE 16 LIFBRB BB T7b
BA Y R—VEBO 12f0& TRTRSLE 2 B 18 DWRIERY ELTHESNE,
COEIITLTRSLNZ 5 1385 < MeOH HITM NaOMe % i W\ e BRfir [ i 2 %
"C Mitragynine pseudoindoxyl (19) NEZHEL 7=, PAEOHEIC LD AR L&
TR BN 2 B R SR BRI L =

Scheme 2
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Mitragynine (1) +
B i PIFA, dry CHaCly, 0°C
HaCO,0” OCH:
Pb(OAc)4 7-Hydroxymitragynine (5)
CHCly

method A ; 50%
method B ; 39%

0°C

method A ; 6%
method B ; 10% NaOMe
MeOH
reflux
H 15%NaOH 50%
oc %Na
3 QAc MeOH, rt H
D Y. 95%
OCH,©
HaC0,c” OCHs HyCo,c” OCHs
7-Acetoxymitr°agynine 17 Mitragynine pseudoindoxy! (19)
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Tetrahydrocarbazole (THC) (20) %2 A/ 7Z (Scheme 3) . & D#E &, 20 1238 L T CH,CL,
. 05 %FED PIFA TUET B L, THC D 4affEd D 1 HFD T TLEREL
722 Bl (1) AN 77% THERL. MEBRIERYE L THABRRORIS 2
B (22a, 22b) DEHE L, —75, 0.5%ED PIDA TUET S S F4mRy &
LT 4a FIRILAMES L7z 2 BIE (22) 2% meso 15(22a) 22%. rac #K(22b) 20%
DRBTHEDS N, BIERME LT 21 BINR 12% TEHESNZ, X512, Pb(OAc),
ERAWEZHEIZBVTY, M2 2 BEMNMRNERRZNSERTS Z E0H SN
L7207z, TN5 2 BEFEDOREEIT 22b O X B REERIT R ECIBEL A,

Scheme 3
N
4a
4
4a AorBorC
) — - O
7 N N//
1,2,3 4 Tetahydrocarbazole (20) 21 22
A) PIFA<0.5eq>, CHzCl,, 0°C 77 % trace
B) PIDA<0.5eq>, CHyCly, 1t 12% meso (22a) : rac (22h) = 22% : 20%
C) Pb(OAc) s<teq>, CHClp, 0°C meso (22a) : rac (22b) = 10% : 10% + 4-Acetoxy- THC = 20%

nE@%ﬂEi)\ bﬁfxﬁiﬂ UREEZH M?‘C_%ﬁﬁ 2 aﬂ.’.]ﬁﬁ}% Tryptamine F5E
HEIZHER L. FRRIZT B R2REZNTEBEENRE SN TR ERA
¥) Chimonanthine %8 (25,26) DGR ARR AR L7z (Scheme 4), Tryptamine
(23) 5FRABLL 7= N,-Carbomethoxytryptamine (24) % ZZEIZHV, BERETH 3 2
E-RBIAEKIE T PIFA Z2ZHW2 ZETEOKGOESFT L, PIFA<0.5eq> /
CE,CH,0H, —30°C O&HETHHWET2{LEWMEHBS T EITHIILE. RNT,
FIVNA— hEDEITT%E Red-Al 2 AW TITV, meso-Chimonanthine (25) (30%)
& rac-Chimonanthine(26)(13%) D 3 ERFEE SR ZER L /2. N5 —ED KIHE
BIZOWTIE—FDA > R—=)VD BALICHTFF U EMENEL 2 T EARE S
NB5NTOFMIBERF R TH 5.



Scheme 4 NHCHg

CH HeC =
H 3 3
NEX N\ﬂ,n NH
e > O g
H —_—— : H
L D e e T 2 S +
(vield 2steps) @E_/\ ] @ J
R=H (23) NHEH NN NN
A A COLCHj (24) 3 H CHa HH ¢h,
meso-Chimonanthine (25) rac-Chimonanthine (26) 27
30% 13% 23%

(a) CICOZCHg, NaOH / H,0, CHaClp, 0°C, quant, ; (b) PIFA<0.5eq>, CF4CH,0OH, - 30°C ; (c) Red-Al, toluene, reflux.

4, XV — 7 ¥ Mitragvna speciosa & FERE7 Vo4 R
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~ LT EE Mitragyna speciosa 7N %5 A £ 2 DS )L — T £ o THIDT
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ﬁéhtnoKké%ﬁﬁﬁ%ﬂ#ﬁk%%?%%ﬁiﬁ%@NMRZN?F
VBN TRTO—F 1 2T %o RN T v — 255 221, 4 [El-50C
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EBHAND ZEERWEL (Scheme 5). =iz Lk D 20 fLOMEKELE 2 S0 /-
BEZHERTEEEBIT, FEEMNBRNIZF EF 1 B2 > T= 2 K
EEZAELTWD ZEMBHSMNE/RS 7= (Table 1),

Scheme 5
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( Revised Structure ) (Reported Structure)
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MIEEIT BT 2 OMBHREOBHEDRICEE L, TOESR, BEEVLR
ELTRAMFIUEZAE TS Mitragynine (1) 137 T2 MNEW, ABEE2ET S
7B Y T2 X MEME, /K3 TH % Corynantheidine (30) (isolated from Uncaria
species)ld Y > T MEMEERL, (ERRBFICEEREREFDZ 85
METED 2. THUTL D Morphine (6) 128V 3 7 x ) — VK E: & Miragyna
TNABA RO 9 MLRFERITITRER T, 8~11 OLENSbhN 2 LD I
FIEIERRITRIA NFENBRBEDTH D, 2N Lk EREIImEE
HERET SRS ZEARBINZ. 1> R VilEEET 5 15 1 Mitragynine(1)
% LR RAMEEMMEER L, Mitragynine pseudoindoxyl(19)1d in vitro 1= 8T
RBBATHOEINEROKN 35 BHOSEMEEMEEELTWE, £-. &
BRAMS @ 7-Hydroxymitragynine(5) 2B A2 TE M2 H L TWB 2 &M D,
Mirragyna 7 )V 73 01 R O FEFEEIN NCHREREE D EERNICBIT 5 22
BENTEF 1 RREEFMEICREEELTVWE I EARBENA, £/2 D
BREMED Mitragynine (1) ERRDMIEEET HLEWILT T=X MEEIVE
TLTWBZENSEERBICIIAEREICBIZ I 74 A—2a s baw
TEEFABENEE TH D ERB N, KIZHRL T in vitro T Morphine (6)
KD ORADREEBMEERELE 5 & 19 ZOVWTITREEW Tail-flick
test 21T\ in vivo BT BHIBEEME RNz, TORR, in viro TEBHHSH
72{EPE 2 LTl 7z Mitragynine pseudoindoxyl (19) 13T, ROHEIZHBNT
® Morphine (6) DHBREEMLETEIMRESZLMN, MERAEL TS
% 7-Hydroxymitragynine(5) (7-OHMG) 13T, #ZO#& 5 & H1Z Morphine (6)
ZENC LESFIREEEEZELTH0., FITROKEIZBVTIZZOEIIHE
EIWZBN (Figure 2). ETRRNZLS T, FEMIZOELEEBTS 2
EREDTAVRAZELTAWSNTEERMETSHS. SHOPENSAE
Y OEERENHASNERD, X5 RN EREZRZHICEMNTS
EMTEREZEZTNS,



Table 1. Opioid Agenistic Activities of Mitragynine-Related Compounds and Morphine in Electrically-Stimulated Guinea-Pig

Ileum Preparation
Compounds n pD,; Value Relative Potency Mammur(rzl%l)nhlbmon Relatt::tilsi}:;bltory

6 (Morphine) 5 7.17+0.05 100% 87.2+1.8 100%
1 (Mitragynine) 5 6.59+0.13%% 26% 83.1+3.7 95%
5 5 8.20+0. 14%** 1071% 86.3+4.8 99%
7 5 6.78+0.23 41% 49,443, 1% %% 57%
8° 5 NS NS NS NS

94 5 NS NS NS NS

10* 5 NE NE NE NE

11 5 539+0.12 2% 33.2+8.8%** 38%
12 5 6.45+0.04% %% 19% 60.9+7,2%* 70%
13 5 52940, 12%%* 1% 22,941, 1%%% 26%
14 5 6.70+£0.04%** 34% 74.1£5.6 85%
15 5 7.94+0.48 617% 74.9+8.6 86%
17 6 6.50+0.16%* 21% 13,4412 7%%* 15%
19 6 8.71+0.07*** 3467% 83.5+3.3 6%
28 5 — — - 47. 145 4% %% -54%
30 (Corynantheidine) 5 — — -18.1£B.6%** -21%

Opioid agonistic activities of the compounds are evaluated by their ability to inhibit the electrically-induced twitch contraction,
which are reversed by naloxone (300 nM). Relative potency is expressed as a percentage of the pD, value of the compound against
that of morphine. The pD, values of § and 19 are significantly high compared with that of morphine, while the pD, values of 1, 12,
13, 14 and 17 are significantly low compared with that of morphine. Maximum inhibition (%), which is elicited by the compound
when the response reached a plateau, was calculated by regarding electrically-induced contraction as 100%. The concentration
rang of tested compounds was from 100 pM to 30 #M. Relative inhibitory activity, which means intrinsic activity on opioid
receptors, is expressed as a percentage of the maximum inhibition by compounds against that by morphine. Each value represents
the mean x S.EM. of the results obtained from five to six animals. *P < 0.05, **P < 0.01, ***P < 0.001, significantly different
from the morphine group. “In the case of the naloxone-insensitive inhibition, the effect was regarded as “non-specific (NS)”. *
In the case that significant inhibition was not obtained at 30 M of the compound, the effect was regarded as “no effect (NE)”,

Figure 2

—0—sgslina
~8—Mor
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—A—T7-OH MG
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% 105 120 0 15 30 45 € 75 80 105 120
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Antinociceptive effect of 7-hydroxy mitragynine (p.o.) and morphine (p.o.)
in tail-flick test in mice. Each value represents the mean +8.E. (n=6).
*P<0.05 ; ***P<0.001, significandy different from the control group.

Antinociceptive effect of 7-hydroxy mitragynine (s.c.) and morphine (s.c.)
in tail-flick testin mice. Each value represents the mean +8.E. (n=6).



» & N &

PlEdRZ=LDic, R MIHAFETIVIOA RBEAEBLEHER, £
BEL, ENSDOFEF 1 RESBIEERTM L. ZOWERET, 128
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