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derivatives of 3-azabicyclo[3, 3, 1] nonanes,
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hAE 609 H EE—KIF K (& 35 mM F k40
IS /KA pH £ 7.4, §i# 5 1.4 ml/min,
FROUEE S uv A2 K 220 nm. B0 log P
e uv #:0U Kh 264 nm. fR§E log P =
log k' +log K (K HEE, k' Sirppimtia
FR, k=[tr—to]/to)ix —HENX, wATER
T—4HBE%H log P {ERY LS. BN RS, B
#, 3E, TERRE, AKEE, ZREME, &
Ja1E 60% FREE-/KiA W (& 35 mM S{{b8) R4
i, WE B log k7. 432 log P {71 log k’
ERKERERR, RELEERPEGER, UG,
SLll 5 ML EMTEX —IE W R 4 H i log K
&, RAZREEEFERR, REE 114 log P
=

ZEESRR ZHE, BOMH & S
TECER®, SERBREN . BB 200 nIGGRE T
2mg FEEDI/NRIGREMEE 2 4k 5 % 0
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Chemical structures, analgesic activities, durations of analgesia and partition coefficients for 5

Analgesic EDjg, values

R__R Analgesia (min) log k” log P
@—cu;ca,_\-;ﬁ and 95% confidence limits (mg/kg)
Hot plate Writhing Tail-flick Latent Peak Dura-
& R R, (miceip) (mice s¢) (rats sc) time time tion
o 2508 1.207 0.859 .
P7520  amo om0 (54343 584)  (1.225-1.374) (0.s15-0,907) O 20 352 0.4514.21
P7534 o @‘ 1,111 5.166 10 3 3 17 1,033 5.09
A6 (1,042-1,184)  (4,896-5,45)
S :>— 0,085 0,105 0.158 i
P52z w0 ., (0.08-0.091)  (0.101-0,108) (0,144-0,173) & 45 292 0,826 4.78
P7542 0,169 0,031 0.033 3 8 42 -0,241 3,186
Ho (0.158-0,181)  (0.029-0,034)  (0,031-0,036)
P 7521 oo 0.0066 0.0043 0.0017 3 20-60 417 0,176 3.80
I (0,0059-0.0073) (0,0041-0,0047) (0,0015-0,0019)
. 11,898 1 6,563 _
Morphine (11.54-12.27)  (0.824-1,214)  (6.20-6.85) 8§ 20 12
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MERG, AR RNk 0.5, LRI 5uM, fE
S NI K 20 ul. XBEAAMAR. &8
A Tris 2 (50 mM, pH 7. 7)) InE R AE N
0.4ml. [R&¥LE 30°C 18 & 20 min. 1£ U] =
GTP 1 GTP + NaCl 3325 ¥5% f1 J1 89 % Wi Bt

[®*H]1naloxone f & #XIK &y 0.48 nM, GTP F
NaCl i 8 ¥R B 47 51/ 50 uM F0 100 mM., &
A M7E 25°C {818 50 min JF37 BIE VKK P& IR
&R, $%J57F Millipore Model 1225 #4 7, i &
7% b 42 Whatman GF/C JE4Ed % . ®8 A%
g Tris Ze o ol 2 2% . 4GR 4 ml. BT 51
IEARFENF 5 ml 3% g M IR BRI o I B AR R,
= FJ 2101 X AR N KR T G 3 2% &
47% ) MR A, Sz i HICCHISRIZED

Hithki:, PR EDR: R alEE R
1. (1) P 7521 $f58iE E o, 67§:/J\ﬁiiﬂ
g, PR GMARERE L EH ED;, (4
B2 IGHER] 1/233, 1/1802 F11/3861, P 7542
1P 7522 g9 mEY: JE ., P7534 F1 P 7520
FSURIEME Y. =Ry ik llE UM ER &S
HA—B. (2) WI7 R EURAE TS TH B KRR
BRENESEE., PTosd ERRARE FH
FISER BRIFMUIER RS2 A HE Y F
MR ReE ML ME LN, 54
PR EWIELEL R 3-8 min g H HL G E
M. SRR R KN ZP7521E7Th. &
dGp R P 7534, {¢ 17min. P 7522 F1P 7520

RIBREERNY SRS —RESE TR S YER B P 7521 59, {B /R R It A g mE
R T AR T X 100% . 484 2o i 0

1 4-5 AARIKE, BA=Z%E (Y € GTP % 60

Al GTP + NaCl g HIRY , 0 = S IR P340, 2

RE<I%, SALBWEE—K, RIKE g,

REEIE, WE<10%, §m P2t

IR R EDs, {550 1C;, {E ¥k Finney * Morphine
Fei% " WA o grimg(hd) > 8

= ;23 Fig 1, Duration of analgesic action (Doses of
morphine and P 75271 were 9.1 and 0,0033 mg/kg,
HEEENLEE 5 D PRIEEWENR  sc, rat tail-flick test),

Tab 2, Effects of 5 derivatives of 3-azabicyclo [, 3, 1] nonanes for inhibition of binding [*Hldihydro-
morohine, [*HJohmefentanyl and [*H] naloxone in the presence/absence of 100 mMNaCl or 50 uM guanosine

triphosphate or 50 uM guanosine triphosphate and 100 mM NaCl

(3H)dihydro- [*HJohme-

AA GTP GTP + Na(Cl
morphine fentanyl [*H]naloxone  Sodium [*H]naloxone response Tesponse

1Cso ICso ICso ICso shift ICs ICso ICs6 ratio ratio

(Tris) (Tris) (Tris) (NaCl) (Tris) (GTP) (GTP + NaCD)
P7520 139.0 nM 37¢,0 nM 286,0 nM 450,0 nM 1, 694 7 nM 66 .6 nM 119 0 nM 0,70 1,26
P7534 12,7 nM 43,1 nM 23,1 nM 344,0 nM 14,9 5.46nM 118,0 nM 999 .0 nM 21,6 182.,9
P7522 5,41 nM 32,9 nM 1,83 nM 76,4 nM41,7 0,34nM  4,88nM 31,7 nM 14 4 93.2
P7542 0,17 n0M 0,74 nM 1,18 nM 9 .84nM 8.3 0,13nM 4, 26nM 4,31nM 32,8 33.2
P7521 o0,098fM o0,088nM 0,12 fM 0,16fM 1,3 0.,52fM 1,12fM 1,59 fM 2.2 3.1
Morphine 4,91 nM 73,7 nM 21,8 nM513,0 nM 23,5 0,97nM 8,85nM 271,0 nM 9,1 279.6
Naloxone -— 69.1 nM — — — 0.,30nM  0,31n0M 0,08nM 1,03 0,27
Al 5nM_  Incubation at 30°C for 20 min, AA 0,48 nM_ Incubation at 25°C for 50 min,



Mouse hot plate test

Mouse writhing tast
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Rat tail—flick test

¥=315 x-10.04 ¥=2.43x-5.77 ¥=3.34 x-12.63
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Fig 2, Correlations between the analgesic activities in the mouse hot plate, writhing and rat tail-flick
tests and the potencies to reduce [?HJ dihydromorphine ([3H] DHM, 1 nM) or [3H] ohmefentanyl ([3H7 7302,
2.57 nM) binding in mice brain plasma membranes for 5 derivatives of 3-azabicyclo[3,3,71]nonanes,
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f[*H]naloxone 5 fki% R 486 R F1-(log
ICoO M (B 2) T RIE M ZRBHE E & R
R R HHE R AU () 4351124 0.89,0.83,
0.975 0.86, 0.88, 0.97 1 0.92, 0.83,0.95.

NaCl, GTP §1 GTP + NaCl BE I Ff %
PERE R AR WK 27 A, 100mM
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REM N 2 22,10 5 N P RIS/ Ko

REBHART 3, HPENIEEERL, RS
% i ft i B B A (R RO, RGBT IRIA
PPN B gUm A2 Bk 0 2 A
. 0P PRGN ERERAESZE&N
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SEREARLR. BT, ENMEEREEE
KT 5/ SRNESFEMS, BTARNE
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1.5 nM[*H]naloxone #§ 545 &) 1C,, {5) 77
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EHI.

B E T X 54 K MEh A, REPURIRI
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FEETF PR A - A
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BhidER.

GTP T R bhAE X 4 5 )5 225 0 F A &
51, TE GTP+NaCl VI AE A & Hh X4
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NaCl JZ W bb X 43 i e, 43 B fl 5 > P 2R{L &
Py 45 58 1 X 0 19— B

AT, GTP KRZtbFn GTP + NaCl [
Fbi2% P 7521 f1 P7520 Al gk B s - btk
R, R, ML EoH, REEK K-
Pl — MR B N F R A e 2
R4 HEE, TP 7521 F1 P 7520 454 1%
NUEHKZEER, BEXMEMNHAR—1H
— Wy BIsh, G ENLIE S5 2 #Y Profadol,
B E B ARE N SR AR ER
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RELATIONSHIP BETWEEN ANALGESIC ACTIVITY AND OPIATE
RECEPTOR BINDING AFFINITY FOR 5 DERIVATIVES OF 3-AZA-

BICYCLO [3, 3, 1] NONANES

WANG Da-yuan, CHI Zhi-giang

(Shanghai Inst of Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT By means of mouse hot plate
test, writhing test and rat tail-flick test; high—
pressure liquid chromatography and receptor-
binding assay, the results are as follows: 1)
5 derivatives of 3-azabicyclo [3,3,1] nonanes
showed potent analgesic activities, 2) Their
partition coefficients were >3. 3) 5 deriva—
tives possessed higher binding affinities for
opiate receptors in mice brain_ 4) There was
a good correlation between the analgesic activi-
ties and the potencies to inhibit the binding of
p-receptor specific [3H] ligands to opiate recep-
tors for 5 derivatives, However, the analgesic
activities of 5 derivatives did not correlate with

their partition coefficients, From the above-
mentioned results, it is conciuded that the anal-
gesic activities of 5 derivatives mainly depend
on their binding affinities to opiate receptors
and their analgesia is mainly related to i recep-
tor. In addition, sodium response ratio, GTP
response ratio and GTP + NaCl response ratio
suggest that P 7542, P 7522 and P 7534 are
opioid agonists, but P 7521 and P 7520 may be
mixed agonist-antagonists.

KEY WORDS analgesics; endorphin recep-
tors; radioligand assay; high pressure liquid
chromatography;: guanosine triphosphate



