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ABSTRACT In the receptor binding assay, the rel
ative affinity ratios of P—7548 [3—(f—phenylethyl)—58
—methoxy—9e—(m—propionoxyphenyl)—3—azabicyclo
(3,3,1)nonane], P-7556 [3—{f—phenylethyl)-98—
methoxy—9x—(m—benzoyloxyphenyl)—3—azabicyclo(3,
3,1)nonane] and P-7618 {3—~(f—phenylethyl)-95—
methoxy—9¢—{m—{1—cyclopentyl—propionoxyphenyi)]
—3—azabicyclo(3,3,1) nonane} were 56: 16 : 1, 1:4:
l. and 6:0.2:1atu, & and xsites. respectively.

These compounds possessed a tight binding to p
receptor. After washed 4 times. they still inhibited
the [*H]ohmefentany! binding by 70~80%. In the
guinea pig ileum., they showed potent and persistent
agonist activities. 607, 303, and 181 times
respectively that of normorphine. These effects were
readily antagonized by naloxone and Mr2Z266. Tn the
mouse vaz deferens (MVD), they also possessed
long—lasting agonist activities. The cffect of P—7556
oo MVD was not antagonized by naloxone and
Mr2266, indicating that P—7556 acted on 4 receptor

in MVD., In the rabbit vas deferens. P—7548,
P-7556, and P-7618 antagonized the effect of
U—-50488H. We conclude that thess

azabicvclononanes are a series of opioid ligands with
4. O agonist and x antagonist activities.

KEY WORDS azabicyclononanes.; analgesics;
endorphin receptors; radioligand assay; ileem; vas
deferens
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MATERIALS AND METHODS

9 B P 2 L5 A ® DADLE([D-Ala%,
D—Levw’lenkephalin) B A B & 1. PBHEZE % i
BB &, 9% 8 & [Hletorphine {46
GBg- mol™Mi I M E & K % 4 .
Mr2266[(—)2—(3—5k g A 3 )—-5,9-— Z & -2
PR —6,7— MG HELEIHT US0488H{( R,-3,4—
ZE-N-HE-N-2-(1-TE)HF O REEZ
M B )& Prof Kosterlitz (University of
Aberdeen. UKW &% . ¥ H3F XK B (PHIF-
7302, 40.3 pBq * mol™ )iy L KB B,
’H]DPDPE{[D-Pen>, Pecn’lenkephalin, 26
pBqmol™ ¥ Amersham 2B ™. GF/C
PEREELT 4 R 4% % Whatman 2% 87 f.

P E(2002 15, 3) EEAQR
(29+24g, 3). FKR(350+x46g, 3). #
(2.7+03 kg, &)Y hFERER BT
L#

FHRBARXRE /s BRI =) 3 & R
X O BESEPRKRK A Tris—HC 50
mmol » L™ & rh#E(pH 7.4, 25C), AinE
MR Y. PRBSIEESSREY 22 mg
AER). WmickiE BREESERNAY: %
RHEEEARMEBEY,. MEFICH etorphine
(1.6 umol » L™, BEFHEH N 400 ul. BiL
BMRA -5 M, BANEE 34 8.

ety ERB T, WESERT
IICHRE 30min, RHETHETFRKEBE RS
HE LR ¥, B Millipore Model 1225 #fL A
23 3 % 2245 Whatman GF / C 3§ B 4T 4 3 4K
Wk, BEA 3.5 ml ke Tris—HC1 &
(50 mmol« L', pH 7.4. 0T )rhEE 3
W, KA FLIMT ERFERASE Sml ¥
AREE AR B AV INEFR . FEP™ YSI-80 K
RIS S E RIE ¥ (cpm), ITEBFD
60%. MEZREE -4 K, BEME. g
MG PHIT LR SRS SN %2 &
WA YA N A R R T, R
IC,f8i. R Ky = ICg/ (1+L/ Ky).

g FRAENE DRRSEK 2385
ml, MRS P XS 015 ml, SEFE
30ml, 30 CE T 45 min, BHEEH 37 ml
Tris—HC! {50 mmol - L™}, pH 7.4, 25C )&
R, 40000 g B0 10 min, FIER 40
ml Tris—~HCl 2 rh B K13, EF 10 min,
40000x g L 10min, B¥E, BEE 4R B
JFULIER 3 m] Tris~HC! £8 shili ) 32, < Bpf¥
ZREEKS. MEARNMENSEY. HE
RO R4

BELEPOBRE KFHERHEMPIT
i, AR REREE 3R 3CER(5).(6)5(The
BRI &

BFAET I7CHEN,. EFEH N Krebs
B, MiE95% 0, + 5% CO,. F# 30 min
Ja. BEE LT Fsd Rk P A0 B RS
EAMKE. MESHNT:. FREHEMR
PHERAEE Ims 8 HE, WBESV. HR
15s. /NEUEIMEE R A M8 200 ms ) 3 YE =
FE, BER Ims, BE OV, RBEKE IS
s. FAISKIMBERY 5 THiDRLIcR K.

& HERBELRME A QM
(Normorphine}x DADLE RIGR B 3k 3%
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RESULTS

9 P AEMAIA R SHETERGFERN

A1 MG o BEECHIEB TR AE 0.5
nmol + L™ fE X8 u FERNEHEK, RRRETE
¥/ & 44 ["H]DPDPE 3.4 nmol - L™ {E448
W 6 RikwE K. % A [Hletorphine 0.5
nmol « L™, 3FMEHIFAE 30 nmol - L™ #I
DADLE 100 nmol - L™" 43 5 & u 7 & ik
E, WE « FHES. Tab 1 EHEPPE
BRI w0 x M A HEBBRBYEN
71, e {b4s P-7602 #1 P—7617 % u B4k
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MEFEESHAERGE, EI8 6 x 220
ARlIE 44 -1 -1 1 46 :2: 1. P-7521 f1
P-7548 %f p. S FH ZEMFMIIELK,
EfTRBEEENNERE -5 74P
BN T AR R RIS SRR »
Tk >6 AKRIK. MALEY P-7618 3 «x Bk
MIFEMDE s REMEMHIE. a4
P—7556 X & SZARBIFE JIHE u BAKH « Fik
RIZEM DI, u:6 v BEZILH1:4:1,
3PP ABEAMTARRYETHZEES
EEMEE ‘BMNEET IFAARMEMP
&Y. P-7548 (R u ZEFEM A K
P-7556 (X 6 RAKEM AL u, « BAEBEK),

Tab 1. Binding afflnity of 9 azabicyclonomanes at opioid receptor subtype In homogenate of mouse braln. Relative
alflndty p: 8 x was Ky(k) 7 K1) 1 Kd&) / KfB)Y: K{) / K(k). n=3-4, K;+ 8D,

'H]ohmefentanyl FH]DPDPE I’Hlctorphine 5
(¢ site) (3 site) (x sitc) pro-k
P—7521 0.025+ 0.0D5 020003 l.edx0.22 66: B:1
P—7548 0.12 £ D.05 04212001 6.78xD.26 56:16:1
P—76D2 0.14x0.03 4204 6.12 £ 0.09 44 1:1
P—7eD8 0.54+0.02 z2+03 43109 8: 2:1
P=T76I17 013+ 0.03 3921028 594+0.03 46: Z2:1
P=7el6 0.40* D06 27207 1241 0.5 Al 5:1
P—7528 1.21 20,01 54+08 16.6x 0.4 12 3:1
P=7618 1.2+£0.3 42+ 4 74116 6:0.2:1
P—T7556 2762013 74220 31729 1: 4:1

* In the presence of unlabclled ohmefentanyl 30 nmol » L' and DADLE 100 nmol » L™

to the z and & sites.

to suppress binding

Tab 2. Binding cighitness of 3 azabicyclomonames to oploid receptor subtypes. The remnining binding sites were

mesasured with [*H]opiold Uigands after 4 washes. n=2.

Dru [*H]ohmefentanyl [*HIDPDPE [*H]etorphine *
g -1 (0.5nmol- L™ (4.0 nmol » LY (0.5 nmol - L"')
{(umol=- L")

[ site d site K site
Conirol 100% 100% 100%
P—7548 (0.5) 23} 7% 47.4% 67.4%
P—7618 (0.5) 2% 54.5% 70.0%
P—7556 (0.5) 25.7% 590.2% 659%
Morphine (5) 98.7% 97.3% 94 3%
Normorphine (5) 92.1% 09B.4% 109%

" In the presence of unlabelled ohmefentanyl 30 amol * L' and DADLE 100 nmol » L.
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P-7618 (%f « ZEFEMAKM). FFEMM
w6 x FIAREMEEERE. LR Tab
2. P—7548, P-7618, P—7556 iX 3 Fhéd % !
Stp, 6H « MG EBRMNES, NREH
BiAR. PEALENS u ZTAHNEERE, &
4 R E SR 70-80% I[P HIF-7302 5 4
ZENES, HMTE, BEtEYS R«
ZENE SR THE, SFRGIHH 40-50%
PHIDPDPE 5 5 24 & 4&. WA 30-40%
PH]etorphine (I8 F-7302 H HH ou 2k,
DADLE H# é )5 « ZELSH/, WAl
A R ARG EER LGS ) 4 KRG,
W o, & F0 k BAEMIMBEER -2 IHEL.

3P AEMFEMSEEE LAOIEA

1 NHEEAE A A UATGHR 3
FrrAAEREERFEHNIERRBIKE,
ME TR0 53 BE F A0 2 R g 4 A b (B R R
7K. P-7548, P-7556 & P-7618 ZEFE R 5
LEBBOMSINBE, 5450 % FORrER
607, 303 F0 181 . B EALESH MK IER
R p BHFGEEM (ORI Mo
2266 ¥, KA ENHERTERRE v 2.
Tab 3. The agouist poteicles of 3 azablcyclonoasnes
and the equillbrium coustants of the antagonism (X)) In

the guinea pig llenm (GPD and mouse vas deferems
MVD). n=3, xtSD.

Relative K, (nmoli-L1"")
potency Naloxane Mr 2266
GPI Normorphine =1
P-=7548 600X 100 2.9+£04 1.2+0.5
P—7556 300+ B0 0.81£0.2 291+1.2
P-7618 180 £ 40 1.3+0.5 4461140
MVD DADLE=1
P-7548 054 +0.13 2.8+0.8 29104
P-755¢ 045 +0.12 8.1+06 12030
P-7618 0056+ 0.014 37103 1.7 0.8

2 B ER &SRR Tab 3,
P-7548. P-7556 #il P-7618 /A EE T I

B HBEAMSIFIEN. P-7548 f1 P-7556
IR T 6 Z{EM 7 DADLE L. 3# P
B EE S BRSEE LAEAAREKE, #
HEAA BB X5 E /N REFE L HE
. SRERF Mr 2266 £51% P-7556 A9 K. (i
k. EHP-T556 E/BHEETLIERT S
k. BB EAA Mr 2266 £5 31 P—-7548,
P-7618 # K {HE D, BEHX W LESED
BEEELERT » 2.

3 e EGHER  P-7548, P-7556
M P—-7618 ZE SR E X HEhIEHEm BR 4l
MBWAFER. PERALSYERMNBFTIE |
pmol » L7 i i BB R MBMER . &
safp a9 al LA BB« 3 ShR US0488H s 4E
A, EANED USO488H ) K, {fill, Tab4, H
th P—7618 #1 P-7548 K, (A% 4, &3
x RIEHFEPUERAG. MM WS, P-7556
K AR, WHEERBTEM « FEMFEMA
BiE 3HPRLSHEMHETLNERAS
Bk, EEWH K HEBEEZR, RUHP
B rERSET LESTER, HYERE«
L.
Tab 4. Equllibrlam constant (X)) of 3

azabicyclonoanes agalnst USO488H in rabbit vas
deferens. n=3, xxtS8D.

Narmal After washes®
P-7548 231+1.0 18x[.4
P-7556 1ax1.7 8.7t 1.6
P-7618 25106 26108

* The rabbit vas deferens were incubated with
azabiclenonanes for 30 min a1 37C . K, was deter-
mined after washing 3 times consecutively and then
washing 6 times at interwal of 5 min.

DISCUSSION
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FES o TR ET D AESEBY RIERX R ZENARIAS.

EM—F. M P-7618, P-7528, P-7556 4
FHEXE, 4R ﬁz%bk—og‘:cnzcm—g

0
., a6 ZIRMFEMIEME. MR,k
E3IA-0c0—, -0CO-9 i, {LBWA 5

FEBFEMINEN. RTEMNMERNZE
FF R R EBHE T

LARTRYZG ERBT 066 . P 2R 80 ] RO R
BB, W THE—FHT P RUESTEHHAR
FRBE H ZERNEEG R, RO T &L
SEEHRE. SEEW, PRUSEM u R
EREIFEE WSS, Antm, XNEESE
AV E BRI E AR — B, LU R
R u ZERREEL.

P RIS ERGEE(EHE— « Zi)
rEREMGHER, BRAEMHRAMER.
LART 69 61 5T 8 45 1 aX L fb & 4y vy R R e 3h—
RFAERD. ARNBIMERTEBLITHY
BE: XBAEGHY . ¢ ZEBREESANT
JETT A « 2 BRFERAIER. EFAXLE
LSRR, LU EMER K P X
M EEME, BB ERS. BRIRLEE
&R th (RS eE— BET 5

ML EEER, TATAN. XSGR
BN R 2K, M p SM<cARE
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