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When originally submitted by the Biological Coordinator, Dr. Andrew Coop of the University of Maryland, School of Pharmacy, the identity of all the compounds was unknown to us. These studies were conducted under the auspices of the Drug Evaluation Committee in association with the College on Problems of Drug Dependence.  See summary of new data in Table l.  All animals received care according to the "Guide for the Care and Use of Laboratory Animals" (1996).  These facilities are certified by the American Association for the Accreditation of Laboratory Animal Care ((AAALAC).  

Dependence-liability studies in rhesus monkeys

Substitution-for-morphine (SDS) Test.  Male and female rhesus monkeys (M. mulatta) weighing 2.5-7.5 kg were used, and they received 3 mg/kg, s.c., of morphine.SO4 every 6 hr.  All the animals had received morphine for at least 3 months and were maximally dependent on morphine (Seevers and Deneau 1963).  A minimal 2-week recuperation period was allowed between tests.  At least 3 monkeys/dose were used.  The assay (Aceto and co-workers, 1977 and 1978) was initiated by a subcutaneous injection of the test drug or control substances (morphine and vehicle) into animals in a group that had not received morphine for 14-15 hr and showed definite signs of withdrawal.  Each animal was randomly chosen to receive one of the following treatments: a) a dose of the compound under investigation; b) morphine control, 3.0 mg/kg; and c) vehicle control, 1 ml/kg.  The animals were scored for suppression of withdrawal signs during a 2.5-hr observation period.  The observer was "blind" regarding the assignment of treatments. The mean cumulative score ± SEM was calculated and the data illustrated in figure form.  If indicated, the data were analyzed using the Kruskal-Wallis ANOVA and post hoc Mann-Whitney U-Tests.

Precipitated-withdrawal (PPT-W) Test.  This evaluation was done under the same conditions as described above, except that the animals were administered a test compound 2-3 hr after the last dose of morphine.  These animals were not in withdrawal.  Naloxone.HCl (0.05 mg/kg, s.c.) served as the positive control.

Primary-physical-dependence (PPD) Study.  Drug-naive monkeys were medicated with drug, using escalating dose regimens, periodically challenged with naloxone or placed in abrupt withdrawal.  They were observed for overt behavioral signs during drug administration and when they were challenged with the antagonist, naloxone, or abruptly withdrawn from the drug.

Rat-Infusion Studies

The continuous-infusion method was reported by Teiger (1974) and certain modifications are indicated as follows.  Rats were anesthetized after which each was fitted with a specially prepared cannula which was passed subcutaneously from the nape of the neck to the lateral side of the lower abdomen and then inserted into the peritoneal cavity.  The cannula was anchored at both ends with silk sutures and attached to a flow-through swivel mechanism which allowed the animal to move about in the cage and eat and drink normally.  The swivel was connected to a syringe which was attached to a syringe pump.  The animals received 7-10 ml of solution every 24 hr.  

Substitution-for-Morphine (SM) Test.  The rats received morphine.SO4 (50 mg/kg/24 hr on the first day, 100 mg/kg/24 hr on the second day, and 200 mg/kg/24 hr from days 3 and 4).  Then, a test drug was substituted for 2 days.  The morphine controls received an infusion of sterile water for injection.  The animals were observed for changes in body weight and for behavioral-withdrawal signs for 0.5 hr at 6, 24, 48, 72 and/or 96 hr after stopping the infusion of morphine.

Primary-Physical-Dependence (PPD) Study.  The rats received test compound, as specified above, for 4-6 days and then, were placed in abrupt withdrawal and observed for overt behavioral signs.

Mouse-Antinociception Tests 

Male mice, weighing 20-30 g, were used.  All drugs were dissolved in distilled water or in the vehicle indicated and injected subcutaneously (s.c.).  At least three doses were tested, and 6-10 animals per dose were used.  When applicable, ED50's were calculated by using computerized probit analysis.  The results obtained with reference compounds are summarized in Table 2.  Occasionally, when requested, drugs were given orally (p.o.) or intravenously (i.v.) and the pretreatment times are indicated in the text.

Tail-Flick (TF) and (TF vs M) Assays.  The procedure and modifications were described (D'Amour and Smith, 1941 and Dewey et al., 1970 and 1971) in the literature.  Briefly, the mouse's tail was placed in a groove which contained a slit under which was located a photoelectric cell.  When the heat source or noxious stimulus was turned on, it focused on the tail, and the animal responded by flicking its tail out of the groove.  Thus, light passed though the slit and activated the photocell which, in turn, stopped the recording timer.  The heat source was adjusted to produce tail flick of 2-4 sec under control conditions.  Mice were injected with drug or vehicle and tested 20 min later.  In three assays for antagonism of the antinociceptive effect, the potential antagonists were administered 10 min before the agonist, and evaluation occurred 20 min later.  

Phenylquinone Abdominal-Stretching (PPQ) Assay.  The procedure was reported previously (Pearl and Harris, 1966).  The mice were injected with test drug and 10 min later received 2.0 mg/kg intraperitoneally (i.p.) of a freshly prepared paraphenylquinone (PPQ) solution.  The mice were then placed in cages in groups of two each.  Ten min after the PPQ injection, the total number of stretches per group were counted over a 1-min period.  A stretch was characterized by an elongation of the mouse's body, development of tension in the abdominal muscles, and extension of the forelimbs.  The antinociceptive response was expressed as the percent inhibition of the PPQ-induced stretching response.  

Hot-Plate (HP) Assay.  The method was also reported previously (Eddy and Leimbach, 1953  and Atwell and Jacobson, 1978).  The hot plate was held at 55°C.  Mice were placed on the hot plate and activity was scored if the animal jumped or licked its paws after a delay of 5 sec or more, but no more than 30 sec beyond the control time.

Table 2

Comparative Data (ED50, mg/kg s.c.) [95% C.L.] of Selected Standards in 4 Mouse Agonist‑Antagonist Tests 

Drug                               Tail‑Flick           Tail‑Flick Antagonist
Phenylquinone
Hot-Plate


Pentazocine
15% at 10.0
18
1.7
13% at 30.0




(12-26) 
(1.0-2.5)

Cyclazocine
17% at l.0a
0.03
0.01
25% at 9.0



(0.02-0.78)
(0.005-0.03)


Nalorphine.HCl
None at 10.0
2.6
0.6
13% at 30.0



(0.7-1.0)
(0.03-1.44)


Naloxone.HCl
None at 10.0
0.04
    No Activity
- - - -



(0.0-0.09)


Naltrexone.HCl
None at 10.0
0.007
    No Activity
- - - -



(.002-0.02)

Morphine.S04b
1.92
Inactive
0.4b
0.85


(0.89-4.14)

(0.2-0.8)
(0.39-1.86)

Codeine.P04
- - - -
Inactive
8.25
6.4



(5.12-13.29)
(2.4-16.8)

Meperidine.HC1
8.37
Inactive
- - - -
4.6

                                   
  (4.59-15.27)
(1.18-11.7)


aMice were ataxic at 3.0 and 10.0 mg/kg but there was no further increase in reaction time

bICR ‑ Harlan‑Sprague‑Dawley Inc.

Calculation of Apparent pA2 .  Using the tail‑flick or PPQ assay, the apparent pA2 and 95% confidence limits were calculated using Schild and constrained plots as described in Tallarida and Murray (Manual of Pharmacologic Calculations with Computer Programs, 2nd ed., Springer Verlag, NY., 1987).

Briefly, mice were pretreated with vehicle or various doses of antagonist followed 10 min later by an injection of agonist. The mice were tested 30 min after receiving the antagonist. Dose‑response lines for antinociception were plotted using at least 3 doses of each opioid agonist in the presence of vehicle or one of the selected doses of antagonist. ED5Os were estimated according to the method of Litchfield and Wilcoxon (J. Pharmacol. Exp. Ther., 96, 399, 1949). Each dose ratio (x) was calculated by dividing the ED50 of the opioid in the presence of a given dose of antagonist by that of the agonist alone. Log (x‑l ) was plotted against the negative logarithm of the molar dose of the antagonist. At least 3 logs (x‑l) were plotted. The pA2 values for the antagonists were calculated from the point of intersection of the regression line with the abscissa. See Table 3 for summary of results.

Table 3.  Apparent pA2 valuesa using the mouse tail-flick assay


Treatment
    Schild Plot 
Constrained Plot


Antagonist/Agonist
  pA2 (95% C.L.) Slope
pA2(95% C.L.) 

	 1)   Naloxone/Morphine

 2)   Naloxone/Sufentanil

 3)   Naloxone/Mirfentanil

 4)   Naloxone/NIH 10672 (Enadoline)

        (selective kappa agonist)

 5)   Naloxone/U-50,488 

        (kappa agonist)

 6)   Naloxone/(-)-Nicotine

 7)   Nalmefene/Morphine

 8)   Naltrexone/Morphine

 9)   (-)-Quadazocine/Morphine

10)  (-)-Quadazocine/Enadoline

11)  nor BNI/Enadoline

12)  Mecamylamine/(-)-Nicotine
	7.2 (7.0-7.4)-1.2

7.0 (6.5 - 7.5)-1.0

7.6 (7.3 - 8.0)-0.7

6.1 (5.6 - 6.6)-1.2

6.6 (6.3 - 6.9)-1.1

5.3 (5.3-5.3)-0.5

8.0 (7.6 - 8.3)-1.1

7.7 (4.9 - 10.5)-0.8

6.8 (6.7 - 7.0)-0.9

      6.2 (6.1 - 6.2)-1.7

6.5 (5.9 - 7.0)-1.3

6.6 (6.2 - 6.9)-0.9
	7.3 (7.1 - 7.6)

7.0 (6.8 - 7.1)

7.2 (6.9 - 7.5)

6.6 (6.3 - 7.0)

6.2 (5.9 - 7.3)

          -

8.0 (7.7 - 7.6)

         7.6 (7.1 - 8.3)

6.8 (6.1 - 7.6)

         6.7 (6.6 - 6.8)

6.6 (5.9 - 7.3)

         -


aNegative logarithm of the molar concentrations of antagonist required to produce a two-fold shift of the agonist dose-response curve to the right.  Competitive antagonism can be assumed when slope = -1. pA2 provides a measure of the relative potency and affinity of the antagonist.  When the slope differs significantly from unity, this may indicate non-equilibrium conditions, interactions with multireceptors, receptor sensitization, precoupling mechanisms, or multiple drug properties. With a constrained plot, the slope of the regression line is restricted to slope of - 1.

Special Intracerebroventricular Tail-Flick and PPQ Assays.   In order to develop an in-vivo agonist and antagonist model to correlate with the in-vitro binding data of the various opioid receptor types (mu, kappa and delta), we chose the mouse Tail-Flick and PPQ tests and a variety of routes of administration.  The intracerebroventricular (i.c.v.) route was chosen to test drugs that did not cross the blood-brain barrier.

NIH  10997
N-Methyl-N-[(1S)-(1-phenyl-2-pyrrolidinyl)ethyl]-2-methane sulfonamidylphenylacet-amide.methanesulfonate.
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) (mg/kg or % change)

     
1)   TF –  0% at 1 and 10, 10% at 30a 


2)  TF vs. M –  Inactive at 1, 10 and 30a
3)  PPQ – 10.86 (4.28 - 27.56)a  
                                                                  
4)  HP –  0 % at 1 and 10, 13% at 30a 


aVehicle was 20% hydroxypropyl--cyclodextrin in  water.
MONKEY DATA         

         (SDS)

NIH 10997 behaved atypically in monkeys.  It showed an inverse dose-related attenuation of withdrawal signs; it was more effective at the low dose.  Unexpectedly, at the high dose behavioral signs associated with opioid agonist activity such as ataxia, jaw sag, eyelid ptosis and slowing developed.  In addition, cataleptic-like behavior and increased aggressiveness toward the handler was also observed at the high dose.  Vehicle was 10% hydroxypropyl--cyclodextrin in water.
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Fig NIH 10997-SDS. 
Results of study in which single doses of NIH 10997 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  Some weak antinociceptive properties in the mouse and unusual behavior in morphine-dependent monkeys characterized NIH 10997.

NIH  11023
 (-)-(1R,5R,9R)-2-(3-Methylbutyl)-5,9-dimethyl-2’-hydroxy-6,7-benzomorphan.oxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) (mg/kg or % change)


1)  TF –  2.5 (1.23 - 5.93)a 


2)  TF vs. M –  0% at 1 and 10, 12% at 30 a,b 


3)  PPQ –  0.39 (0.23 - 0.66)a   


4)  HP – 13% at 1, 0% at 10 and 13% at 30a 

 aVehicle was 5% hydroxypropyl--cyclodextrin.

 bStraub tails at 10 and 30.

MONKEY DATA         

         (SDS)
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At doses of 2 and 8 mg/kg, NIH 11023 reduced the overall number of withdrawal signs but it did not substitute for morphine.  At the high dose jaw sag, salivation and eyelid ptosis were observed.  In addition one of the monkeys in the group convulsed 2 min after receiving the drug.  Pentobarbital, 30 mg/kg i.p., effectively terminated the convulsion.  Vehicle was 10% hydroxypropyl--cyclodextrin. 

Fig NIH 11023 SDS.
Results of study in which single doses of NIH 11023 were substituted for morphine in morphine-dependent monkeys in withdrawal

Comment:  The profile activity of this compound suggests heterogeneous opioid receptor properties (possibly kappa and delta opioid).  Opioid subtype testing could resolve this issue

NIH 11028 3-O-Methylnaltrexone.HCl 
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) (mg/kg or % change)


1)  TF – 1% at 1, 0% at 3 and 3% at 30 


2)  TF vs. M –  0.47 (0.30 – 0.72)


3)  PPQ –  NT 
4)  HP – 13% at 1 and 10, 0% at 30

Special Tests:
1)  NIH 11028 (p.o.) vs ED80 of morphine (s.c.) in TF:  AD50 = 2.31 (1.73 –3.09)

2) NIH 11028 (s.c., 6 hr pretreatment) vs ED80 of morphine (s.c.) in TF:  29% at 0.5,   9% at 1, 7% at 4 and 12% at 6.


Note:  Naloxone (p.o.) AD50 vs ED80 of morphine (s.c.):  1.44 (0.51 – 4.03)

Table 1.  Naltrexone and NIH 11028 vs ED80 of opioid agonists in TF test.
	Naltrexone vs  80% response of Opioid Agonists.



	
	Enadoline
	Enadoline
	Sufentanil
	Sufentanil
	DPDPE
	DPDPE

	
	
	(repeat)
	
	(repeat)
	
	(repeat)

	AD50
	0.523
	0.552
	0.003
	0.013
	0.062
	0.045

	range
	(0.162 -1.687)
	(0.265 - 1.028)
	(0.001 - 0.009)
	(0.004 - 0.039)
	(0.023 - 0.171)
	(0.033 - 0.062)

	NIH  11028 vs 80% Response of Opioid Agonists.


	
	Enadoline
	Sufentanil
	DPDPE

	AD50
	5.44
	0.121
	1.77

	range
	(1.58 - 18.69)
	(0.033 - 0.448)
	(1.15 - 2.73)


MONKEY DATA    

        (SDS) 
As shown in the figure below, at doses of 4 and 16 mg/kg, NIH 11028 neither attenuated withdrawal nor substituted for morphine in rhesus monkeys. Instead, it exacerbated withdrawal in a dose-dependent manner.

NIH 11028 (Continued)
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Fig NIH 11028-SDS.
Results of study in which single doses of NIH 11028 were substituted for morphine in morphine-dependent monkeys in withdrawal.

MONKEY DATA    
       (PPt-W)

NIH 11028 precipitated abstinence signs in monkeys dependent on morphine. Its action was dose related. However, the drug is much less potent than naloxone, The drug acted promptly and its duration of action was longer than that of naloxone. Potency estimate was about 1/20 that of naloxone, the reference standard  ?????????
NIH 11028 (Continued)
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Fig. NIH 11028-PPt-Withdrawal.
Results of study in which morphine-dependent monkeys were given single doses of NIH 11028 two hr after morphine.

Comment:  The results show that NIH 11028 is a much weaker mu-, kappa- and delta-opioid receptor antagonist than naltrexone.  Duration of action is waning at 6 hr.

NIH 11031
17-Cyclopropylmethyl-[5,7,3’,5’]-pyrrolidino-2’-[S]-phenyl-7-methyl-6,14-endoethenomorphinan.HCl
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – 0. 37 (0.008 - 1.62)a,b
2)  a) TF vs. M – Inactive at 1, 10 and 30a,b ( 30 min pretreatment time)

b) TF vs M - 12% at 3, 25% at 10 and 47% at 30 ( 2 hr pretreatment time)

3)  PPQ – 0.018 (0.011 - 0.028)a ,b, c
4)  HP - 0.31 (0.12 - 0.81)a,b,d

aVehicle was 5% hydroxypropyl--cyclodextrin in water.


bHeavily sedated at 1, 3,10 and 30 ; lightly sedated at 0.03.


c Sedated at 0.1 and 1.


d Sedated at 0.3 and 1; lightly sedated at 0.1.

Special Tests:

Naloxone vs ED 80 of NIH 11031 in TF:  64% at 30, 66% at 10 and 20, 29% at 3.3. and    34% at 1, 50% at 0.3 and 7% at 0.1. 

Opioid subtype testing:

a)
-FNA (i.c.v., 4 hr pretreatment) vs ED80 of NIH 11031 (s.c., 20 min pretreatment) in TF: 8% at 1, 27% at 3, 26% at 10 and 30% at 30 g/brain).

b)
nor-BNI (s.c., 2 hr pretreatment) vs ED80 of NIH 11031 (s.c., 20 min pretreatment) in TF:  AD50 =  8.47 (3.2 - 22.43).

c)
Naltrindole (s.c., 30 min pretreatment) vs ED80 of NIH 11031 (s.c., 20 min pretreatment) in PPQ: 3% at 1, 0% at 3, 9% 10 and 0% 30.

d)
Naltrindole (s..c. 30 min pretreatment time vs ED80 of NIH 11031 (s.c. 20 min pretreatment time in TF:  21% at 1, 0% at 10 and 2% at 30).

Table 1.  NIH11031: Time-course antagonism study versus the antinociceptive  ED 80 ( 0.01 mg/kg,s.c.)of the selective mu-opioid receptor agonist, sufentanyl in the mouse tail-flick test.

	NIH 11031

dose (mg/kg, sc)
	NIH 11031 pretreatment  time

% antagonism of sufentanil ED 80

	
	24 hr
	48 hr
	72 hr



	30
	49
	54
	36

	10
	14
	46
	0

	3
	16
	51
	8

	1
	18
	43
	1


Comment: NIH 11031 displays mu-opioid receptor activity.  It is evident at 24 hr, peaks at 48 hr and is mostly dissipated at 72 hr. The dose response is somewhat erratic.

NIH 11031  (continued)
Table 2. NIH11031:  Time-course study versus the antinociceptive ED80 (1.0 mg/kg,sc at 20 min) of the selective kappa-opioid receptor agonist, enadoline in the mouse tail-flick test.

	NIH 11031

dose (mg/kg, sc)
	NIH 11031 pretreatment  time

% antagonism of enadoline ED 80

	
	24 hr
	48 hr
	72 hr



	30
	43
	75
	29 

	10
	56
	83
	26

	3
	50
	19
	2

	1
	31
	29
	0


Comment: NIH 11031 has kappa-opioid receptor antagonist activity.  It is evident at 24 hr, peaks at 48 hr and is minimal at 72 hr. The dose response is somewhat erratic.  

MONKEY DATA         

         (SDS)

NIH 11031 neither substituted for morphine nor exacerbated withdrawal in morphine-dependent monkeys (see figure).  The low dose of 0.0015 mg/kg produced jaw sag (1/4) and slowing (2/4).  At the higher dose of 0.006 mg/kg, the signs designated jaw sag (3/4), slowing (4/4), ataxia (3/4) and salivation (1/4) were observed. Onset was rapid.  In one monkey receiving 0.024 mg/kg (data not shown) the sign slowing was still observed at noon the following day.  Vehicle was 10% hydroxypropyl--cyclodextrin aqueous solution. 
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Fig NIH 11031 SDS.
Results of study in which single doses of NIH 11031 were substituted for morphine in morphine-dependent monkeys in withdrawal.

NIH 11031 (Continued)

MONKEY DATA         

        (PPt-W)

NIH 11031 failed to precipitate withdrawal when given to morphine-dependent monkeys (see figure).  However, the signs designated as jaw sag (1/4), slowing (1/4) and ataxia (1/4) were noted at the low dose (0.006 mg/kg) and jaw sag (3/4), body sag (2/4), slowing (2/4), eyelid ptosis (2/4), salivation (3/4), glazed eyes (1/4) and tremors (1/4) were noted after the higher dose of 0.024 mg/kg.  One monkey receiving the higher dose vomited 4 hr after receiving the drug. The signs salivation and slowing persisted for 2 days in another monkey.  Vehicle was 10% hydroxypropyl--cyclodextrin in water.

[image: image12.wmf]H

O

N

C

l


Fig NIH 11031-PPt-withdrawal.
Results of a study in which single doses of NIH 11031 were given to morphine-dependent monkeys 2 hr after they had received morphine.

Comment:  The results indicate that NIH 11031 is a potent kappa-opioid receptor agonist.  It may also have some weak mu-opioid receptor agonist activity. That naloxone only partially antagonized antinociception, at a relatively high dose of 30 mg/kg, suggest that NIH 11031  may be quite lipid soluble or act as a pseudo-reversible agonist.  Remarkably, this drug also demonstrates varying degrees of mu- and kappa-opioid receptor antagonist properties, 24, 48 and 72-hr post injection.

NIH 11032  (-)-1R, 5R,9R-2-(3-cis-chloro-2-propenyl)-5,9-dimethyl-2’-methoxy-6,7-benzomorphan.oxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change

1)  TF –   3% at 1, 13% at 10 and 14% at 30.

2)  TF - vs. M – 1.08 (0.31 - 3.73).

1999- PPQ – 17.43 (10.26 - 29.62). 

2000- HP -  25% at 1, 0% at 10 and 30.


Vehicle was water plus warming.
Table 1.  Antagonist activity of NIH11032 versus the antinociceptive ED 80 of enadoline, a selective kappa-opioid receptor agonist, in the mouse tail-flick test.

	NIH 11032  (mg/kg/sc)
	Enadoline ED 80

% antagonism



	30
	62

	10
	0

	1
	3


Comment:  NIH 11032 has weak kappa-opioid receptor antagonist activity.

Table 2.  Antagonist activity of NIH 11032 versus the antinociceptive ED 80 of DPDPE, a selective delta-opioid receptor agonist in the mouse tail-flick (TF) test.

	NIH 11032  (mg/kg/sc)
	DPDPE ( 30 ug/brain)

% antagonism



	30
	77

	10
	27

	3
	68

	2
	49

	1
	0


Comment:  In the tail-flick test, NIH 11032 has strong delta-opioid receptor antagonist activity.

Table 3. Antagonist activity of NIH 11032 versus the antinociceptive ED 80 of DPDPE, a selective delta-opioid receptor agonist, in the mouse paraphenyquinone (PPQ) test.
	NIH 11032  (mg/kg/sc)
	DPDPE ( 30ug/brain)

% antagonism


	30
	33

	10
	14

	1
	0


NIH 11032 (Continued )

Comment: NIH 11032 also showed some delta-opioid receptor antagonist activity in the PPQ test.

MONKEY DATA 

         (SDS)

NIH 11032 did not substitute for morphine and may have exacerbated withdrawal. It should be noted that the withdrawal scores of the vehicle controls were unusually low in this study.  This probably exaggerated the effects of NIH 11032 that are depicted in the figure.  The drug produced some jaw sag and slowing in 1/3 at 1.25 mg/kg and jaw sag in 2/3, slowing in 2/3 and body sag in 1/3 monkeys at 5 mg/kg.  Vehicle was 10% aqueous hydroxypropyl--cyclodelxtrin solution.
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Fig NIH 11032 SDS.
Results of study in which single doses of NIH 11032 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  NIH 11032 elicits weak mu-, kappa- and delta-opioid receptor antagonist activity.  Some weak analgesic activity was also noted in the PPQ test. 

NIH 11081  (-)-(1R,5R,9R)- 2-(2-bromobenzyl)-5,9-Dimethyl-2’-hydroxy-6,7-benzomorphan.HCl
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change 

1)  TF – 4% at 10 and 8% at 30a


2)TF vs. M – 24% at 1, 35% at 10 and 24% at 30a


3)PPQ – 15% at 1 and inactive at 10 and 17% at 30a 

4)   HP - 13% at 1 and inactive at 10 and 13% at 30a 

aVehicle was 0.4% lactic acid in water.




MONKEY DATA 

         (SDS)

At the doses tested, NIH 11081 did not substitute for morphine in physically-dependent monkeys in withdrawal.  There is a question as to whether or not the higher withdrawal scores, at the high dose, represent antagonist activity because the vehicle scores were unusually low. Drug supply was exhausted.

[image: image16.wmf]H

O

N

Fig NIH 11081 SDS.
Results of study in which single doses of NIH 11081 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  As tested, NIH 11081 is devoid of opioid agonist properties in mice and monkeys. Some opioid antagonist activity may have occurred. 

NIH 11083  3,14-Diacetoxynaltrexone.oxalate
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) (mg/kg or % change)

1)  TF – 12% at 1 and inactive at 10 and 30a


2)  TF vs. M - 0.0037 (0.0016 - 0.0086)a


3)
PPQ – Inactive at 1 and 10, 3% at 30a 
4)
HP - Inactive at 1, 10 and 30a

aVehicle was 10%  hydroxypropyl--cyclodextrin in water.


Table 1. NIH 11083 AD80 Time-Course Study vs ED80 of Morphine Sulfate in Tail-Flick Assay.

	30 min Pretreatment
	2 hr Pretreatment
	24 hr Pretreatment

	88% Antagonism
	19% Antagonism
	0% Antagonism


MONKEY DATA 

        (PPt-W)

[image: image18.wmf]H

O

N

O

O

NIH 11083 precipitated withdrawal in monkeys maximally dependent on morphine (see Fig).  Onset and offset was comparable to that of naloxone, the reference standard. Potency estimate in the monkey is approximately half that of naloxone.  Vehicle was 2% hydroxypropyl--cyclodextrin in water.   

Fig. NIH 11083-PPt-withdrawal.
Results of precipitated withdrawal study.  Single doses of NIH 11083 were given to morphine-dependent monkeys 2 hr after they had received morphine.

Comment: NIH 11083 is a much more potent mu-opioid receptor antagonist in the mouse (10x) than in the monkey (1/2), compared to naloxone.  In both species onset is prompt; however its duration of action is not remarkably long.

NIH 11084  3-Propionylnaltrexone.oxalate
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change

1)
TF –  Inactive at 1, 10 and 30a


2)  
TF vs. M -  0.01 (0.0034 - 0.034a


3)  
PPQ –  Inactive at 1 and 10, 3% at 30a 

4)   
HP -  Inactive at 1, 10 and 30a
aVehicle was 10%  hydroxypropyl--cyclodextrin in water


Table 1.  NIH 11084 AD80 Time Course Study vs ED80 of Morphine Sulfate in Tail Flick Assay.

	NIH 11084, AD80 =  0.04 mg/kg, s.c.)  vs ED80 of morphine sulfate

	30 min Pretreatment
	2 hr Pretreatment
	24 hr Pretreatment

	93% Antagonism
	24% Antagonism
	Inactive


MONKEY DATA 

         (PPt-W)
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This compound also behaved as an opioid antagonist (see Fig) in rhesus monkeys.  It is comparable to naloxone, the reference standard, regarding potency and onset and offset properties.

 Fig NIH 11084-PPt-withdrawal.
Results of a study in which single doses of NIH 11084 were given to morphine-dependent monkeys 2 hr after they had received morphine.

Comment:  NIH 11084 is a potent mu-opioid receptor antagonist.  However, its duration of action is short.  Its potency is equivalent to that of naloxone, the reference standard.

NIH 11085   (+)-(1S,5S,9S)-5,9-Dimethyl-2’-hydroxy-2-(6-hydroxyhexyl)-6,7-benzomorphan.HCl
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change 

1)  TF –  Inactive at 1 and 10, 9% at 30a 

2)  TF vs. M –  Inactive at 1, 10 and 30a
3)  PPQ – 18% at 1, 8% at 3, 0% and 70% at 10 (tested twice at 10) and 40% and 16% at 30 (tested twice at 30)a
4)  HP -  25% at 1, 13% at 10 and 0% at 30 
aVehicle was 10% hydroxypropyl--cyclodextrin in water.


MONKEY DATA         

         (SDS)
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As shown in the accompanying figure, NIH 11085 neither substituted for morphine nor exacerbated withdrawal in morphine-dependent monkeys.

Fig NIH 11085-SDS.
Results of study in which single doses of NIH 11085 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  NIH 11085 displays a rather erratic dose-response in the PPQ test.  This  drug probably  lacks mu-opioid receptor activity in mice and rhesus monkeys.

NIH 11088  (+)-(1S,5S,9S)-2-(2-Chlorobenzyl)-5,9-dimethyl-2’-hydroxy--6,7-benzomorphan.HCl
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change

1)  TF –  Inactive at 1, 10 and 30a 

2)  TF vs. M – 10% at 1, Inactive at 10 and 30a
3)  PPQ – 18% at 1, 20% at 10 and Inactive at 30a
4)  HP -  25% at 1, 13% at 3, Inactive at 10 and 30a  
aVehicle - 10% hydroxypropyl--cyclodextrin in water.







MONKEY DATA             

         (SDS)
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NIH 11088 failed to substitute for morphine and to precipitate withdrawal in rhesus monkeys at a doses of 4 and 16 mg/kg.  Drug supply precluded testing at higher doses.

Fig NIH 11088-SDS.
Results of study in which single doses of NIH 11088 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment: According to the results, NIH 11088 is inactive antinociceptively and failed to either substitute for morphine or exacerbate withdrawal in rhesus monkeys.  The profile of activity indicates that it lacks significant mu-opioid activity.

NIH 11093  (-)-(1R,5R,9R)-2-(2-Chlorobenzyl)-5,9-dimethyl-2’-hydroxy--6,7-benzomorphan.HCl
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change

1)  TF –  Inactive at 1, 10 and 30a
2)  TF vs. M –  Inactive at 1, 10 and 30a  

3)  PPQ –  Inactive at 1, 16% at 10 and 14% at 30a


4)  HP -  25% at 1, 13% at 10 and 30% at 30a
aVehicle was 10% hydroxypropyl--cyclodextrin in water


MONKEY DATA 

         (SDS)
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Evidently, NIH 11093 neither substituted for morphine nor exacerbated withdrawal (see Fig).  The number of subjects was limited because drug supply was exhausted.

Fig NIH 11093-SDS.
Results of study in which single doses of NIH 11093 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  None of the results predicted significant mu-opioid receptor activity. 

NIH 11095   (+)-(1S,5S,9S)- 5,9-Dimethyl-2-(2-fluorobenzyl)-2’-hydroxy--6,7-benzomorphan.oxalate
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change

1)  TF –  Inactive at 1, 10 and 30

2)  TF vs. M –  Inactive at 1, 10 and 30

3)  PPQ –  14% at 1, Inactive at 10 and 39% at 30 

4)  HP -  Inactive at 1 and 30, 13% at 10


MONKEY DATA   (New Data)    

         (SDS)

At doses of 4 and 16 mg/kg, NIH 11095 did not attenuate withdrawal, substitute for morphine or exacerbate withdrawal in rhesus monkeys (see Fig).  Lack of supplies limited testing to 2 monkeys per treatment. 
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Fig NIH 11095-SDS.
Results of study in which single doses of NIH 11095 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment: The results indicated that NIH 11095’s interaction at mu-opioid receptors was not remarkable. 

NIH 11096  (-)-(1R,5R,9R)- 2’-Butyroxy-5,9-Dimethyl-2-(2-propenyl)-6,7-benzomorphan.HCl
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) mg/kg or % change

1)  TF – Inactive at 1, 10 and 30a,c 

2)  TF vs. M –  0.29 (0.09 - 0.93)c
3)  PPQ –  Inactive at 1 and 10, 27% at 30a,c
4)  HP -  13% at 1, Inactive at 10 and 13% at 30a,b,c

aAt 30 mg/kg, mild ataxia. 


bAt 30 mg/kg, hyperactivity.


cVehicle was 20% hydroxypropyl--cyclodextrin in  water.



Table 1. The antagonist  action NIH 11096 versus opioid-agonist subtypes in the mouse TF test.

	Antagonist
	Antagonist Pretreatment Time (Min)
	Agonist ED80
	Agonist Pretreatment Time (Min)
	ED50  or  AD50

(95% Confidence Limits)

	NIH 11096 (s.c.)
	30
	Enadoline

0.6 mg/kg, s.c. 
	20
	AD50 = 3.6  mg/kg 

(2.1 - 6.3)

	NIH 11096 (s.c.)
	30
	Sufentanil

0.01 mg/kg, s.c.
	20
	AD50 = 0.075 mg/kg

(0.022 - 0.264)

	NIH 11096 (s.c.)
	30
	DPDPE

60g/brain
	10
	AD50 = 1.04 g/brain

(0.37 - 2.94)


MONKEY DATA 
     (SDS)

In the monkey, NIH 11096 acted promptly as an opioid antagonist and its duration of action was similar to that of naloxone (see Fig).  Multiple semenal ejaculations were noted.  Other side effects noted were jaw sag, ataxia, slowing and eyelid ptosis.

NIH 11096  (continued)
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Fig NIH 11096-SDS.
Results of study in which single doses of NIH 11096 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment: Overall, the results indicated that NIH 11096 is a nonselective mu-, kappa- and delta-opioid receptor antagonist.  The results in the mouse suggested that its selectivity for mu-opioid receptors is lower and that its selectivity for kappa- and delta- opioid receptors is higher than that of naloxone. 

NIH 11097  (-)-(1R,5R,9R)-5,9-Dimethyl-2-(2-fluorobenzyl)-2’-hydroxy-6,7-benzomorphan.oxalate
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	MOUSE DATA - ED50 OR AD50 

(95 % C.L.) (mg/kg or % change)

1)  TF – 0% at 1, 9% at 10 and 13% at 30a
      TF – 14.8 (8.14 - 26.9)a,b  

2)  TF vs. M – 0% at 1, 18% at 10 and 0% at 30a
3)  PPQ – 7% at 1, 10% at 10 and 27% at 30a 
4)  HP – 4)  HP – 13% at 1 and 10, 0% at 30a
aVehicle was 20% hydroxypropyl--cyclodextrin in water.

b(i.c.v.)



NIH 11097  (continued)
Special Test:  
Percent antagonism by NIH 11097 of the ED80 of enadoline, a selective kappa agonist, in the TF:  20% at 1, 8% at 10 and 7% at 30 mg/kg.

MONKEY DATA 

         (SDS)
Because of limited supplies, only 2 subjects per dose regimen were tested.  In any case, the results indicated that NIH 11097 did not attenuate withdrawal or substitute for morphine and that it may have exacerbated withdrawal (see Fig).
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Fig NIH 11097-SDS.
Results of study in which single doses of NIH 11097 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  The profile of activity is not indicative of significant mu- or kappa-opioid receptor antogonist properties.

NIH 11108  (+)-(1S,5S,9S)-5,9-Dimethyl-2’-hydroxy-2-(4-phenylbutyl)-6,7-benzomorphan.oxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  Inactive at 1 and 10, 15% at 30a

2)  TF vs. M –  Inactive at 1, 15% at 10 and 0% at 30a


3)  PPQ –  7.56 (1.87 - 30.63)a
4)  HP -  Inactive at 3, 10 and 30a

aVehicle was 10% hydroxypropyl--cyclodextrin in    H2O.


Comment: This compound appears to be devoid of mu-opioid receptor activity.

NIH 11109  3-O-Butyrylnaltrexone.oxalate
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	MOUSE DATA - ED50 OR AD50 

 (95 % C.L.) mg/kg or % change

1)    TF –  Inactive at 1, 10 and 30a
2)  TF vs. M –  0.0029 (0.0013 - 0.0067)a

3)  PPQ –  Inactive at 1, 10 and 30a
4)  HP -  Inactive at 1, 10 and 30a




Comment:  NIH 11109 appears to be an extremely potent mu-opioid receptor antagonist in mice.  Additional opioid subtype studies are recommended.


 

NIH 11110  (-)-(1R,5R,9R)-5,9-Dimethyl-2’-hydroxy-2-(4-phenylbutyl)-6,7-benzomorphan.oxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – Inactive at 1 and 6, 10% at 3 and 68, 94 and   100%(Repeats) at 30a 

2)  TF vs. M – 18% at 0.3, 3% at 0.6, 3 and 80% at 1,  Inactive at 10 and 30a  

3)  PPQ – Inactive at 1, 2 and 2.5, 68% at 3, 88% at 6 and 98% at 10a 
4)  HP - 3.58 (1.31 - 9.74)a 

aVehicle was 10% hydroxypropyl--cyclodextrin in water.

Special Test:  Naloxone vs NIH 11110 ED80 in TF:  AD50 = 0. 035 (0.014 - 0.085).

Comment:  Although some of the dose-response curve are clearly erratic, NIH 11110 has mu-opioid agonist and antagonist properties.

NIH 11111  (-)-(1R,5R,9R)-5,9-Dimethyl-2’-hydroxy-2-(2-methyl-1,3-dioxalanly)-6,7-benzomorphan.hemioxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – 13% at 1, 12% at 10, and inactive at 30a,c

2)  TF vs. M –  0.2 (0.06 - 0.65)c 


3)  PPQ – 1.85 (0.43 - 8.0)a,c
4)  HP -  Inactive at 2, 25% at 6 and inactive at 20 and   30a,b,c 

aAt 30 mg/kg, ataxia and sedation.


bAt 20 mg/kg, slight ataxia and Straub tail.


cVehicle was 10% hydroxypropyl--cyclodextrin in water.

Special Test:  
Opioid subtype testing

1)
Nor-BNI vs ED80 of NIH 11111 in PPQ test:  6% at 1, 22% at 3, 25% at 10 and 17% at 30.

2)
NIH 11111 vs DPDPE ED80 (i.c.v.) in TF test: AD50 = 0.27 (0.11 - 0.66).

MONKEY DATA  
          SDS

At doses of 0.15 and 0.6 mg/kg NIH 11111 neither substituted for morphine nor exacerbated withdrawal in morphine-dependent monkeys.

NIH 11111 (Continued)
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Fig NIH 11111-SDS. 
Results of study in which single doses of NIH 11111 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:  The Straub tail observed in the mouse is probably an artifact associated with the CNS effects.  NIH 11111 is active in the PPQ test and has weak mu- and significant delta-opioid antagonist effects. Potency is about 1/10 that of naloxone, the reference standard. In morphine-dependent monkeys, little activity was evident.

NIH 11112  (+)-(1S,5S,9S)-5,9-Dimethyl-2’-hydroxy-2-(2-methyl-1,3-dioxalanly)-6,7-benzomorphan.hemioxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  Inactive at 1, 10 and 30a 


2)  TF vs. M –  Inactive at 1, 10 and 30a

3)  PPQ –  23% at 1 and 10, 19% at 30a
4)  HP -  Inactive at 1, 10 and 30a

aVehicle was 10% hydroxypropyl--cyclodextrin in


   water.




 

NIH 11112 (Continued)

MONKEY DATA   

         (SDS) 
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Although the data illustrated in the figure seem provocative no conclusion is possible because limited supplies precluded a full evaluation.

Fig NIH 11112 SDS.
Results of study in which single doses of NIH 11112 were substituted  for morphine in morphine-dependent monkeys in withdrawal. 

Comment: As tested, this drug appears devoid of mu-opioid agonist/antagonist properties.

NIH 11113  (+)-(1S,5S,9S)-5,9-Dimethyl-2’-hydroxy-2-cyclopentylmethyl-6,7-benzomorphan.HCl
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  7% at 1, 9% at 10  and 10% at 30


2)  TF vs. M –  Inactive at 1, 9% at 10 and 18% at 30 


3)  PPQ –  31% at 1, Inactive at 10 and 30

4)  HP -  Inactive at 1, 25% at 10 and inactive at 30 
Comment:  The profile of activity does not portend significant opioid agonist/antagonist activity.

NIH 11114  (-)-(1R,5R,9R)-5,9-Dimethyl-2’-hydroxy-2-cyclopentylmethyl-6,7-benzomorphan.HCl
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – 16% at 1, 14% at 10 and 4% at 30a,c

2)  TF vs. M –  2.44 (1.03 - 5.78)a,c 


3)  PPQ –  7.0 (2.73 - 18.56) a,b,c 

4)  HP -  Inactive at 1, 3, 10 and 30 a,c 

aVehicle was 20% hydroxypropyl-(-cyclodextrin in water.

bAt 30 mg/kg, mild ataxia.

cThis sample contained small black and brown specks. 
Special Test: 

  1 )
Opioid subtype testing

a) 
Nor-BNI vs ED80 of NIH 11114 in PPQ:  0% at 1, 12% at 3, 3% at 10 and 30. 



Comment:  The evidence suggested weak agonist and opioid antagonist properties.  

NIH 11122  17-Cyclopropylmethyl-14-(2-methylcinnamido)-7,8-dihydrocodeinone.oxalate 
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  0.03 (0.01 - 0.09)a,c

2)  TF vs. M –  Inactive at 1, 10 and 30a,b,c


3)  PPQ –  0.03 (0.015 - o.078)c

4)  HP -  0.034 (0.013 - 0.09)c 
aStraub tail at 1 mg/kg.

bStraub tail at 1, 10 and 30 mg/kg with increased locomotor activity at 1, 10 and 30 mg/ktg.

cVehicle was hydroxypropyl-(-cyclodextrin in water.
Comment: This compound appears to be a potent (70 x morphine sulfate) mu-opioid receptor agonist.

NIH 11123  17-Cyclopropylmethyl-14-(2-methylcinnamido)-7,8-dihydromorphinone.oxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  33% at 1 , 20% at 10, 19% at 10 and 44% at 30a

2)  TF vs. M –  30% at 1, 44% at 3, 54% at 10 and 20% at 30a

3)  PPQ -  3.17 (1.14 - 8.82)a
                                                      
4)  HP -  13% at 0.3, 50% at 3 and 10 and 38% at 30a
aVehicle was 10% hydroxypropyl--cyclodextrin in water.
Comment: NIH 11123 has weak agonist/antagonist antinociceptive activity
NIH 11124
14-(4-Chlorocinnamido)-7,8-dihydrocodeinone.oxalate 
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  0.04 (0.016 - 0.1)c

2)  TF vs. M –  Inactive at 1, 10 and 30a,c


3)  PPQ –  0.02 (0.013 - 0.03)c
4)  HP -  0.06 (0.02 - 0.18)b,c

aStraub tail and increased locomotor activity at 1, 10 and   30 mg/kg.


b Straub tail and increased locomotor activity at 0.03, 0.3 and 1 mg/kg. 


cVehicle was 10% hydroxypropyl-cyclodextrin in water. 

Comment:  The results indicate that this compound has mu-opioid receptor agonist properties. Potency is about 50 times that of morphine sulfate.

NIH 11125  14-(4-Methylcinnamido)-7,8-dihydrocodeinone.oxalate
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  0.06 (0.03 - 0.12)c 


2)  TF vs. M –  Inactive at 1, 10 and 30a,c

3)  PPQ –  0.40 (0.02 - 0.07)c

4)  HP -  0.14 (0.04 - 0.5)b,c
aStraub tail and increased locomotor activity at 1, 10 and 30 mg/kg.

bStraub tail and increased locomotor activity at 0.1 and 1 mg/kg.

cVehicle was 10% hydroxypropyl--cyclodextrin in water.
Comment: All the data suggested that NIH11125 has potent (30 x morphine sulfate) antinociceptive properties. It probably is a mu-opioid receptor agonist,


 

NIH 11126  (-)-(1R,5R,9R)-2’-Chloroacetoxy-5,9-dimethyl-2-(2-propenyl)-6,7-benzomorphan.HCl
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      MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change

150. TF -   Inactive at 1, 10 and 30a

151. TF vs. M -  0. 035 (0.01 - 0.1)a,b

152. PPQ - 10% at 0.3, 62% at 1, 40% at 1/5, 12% at 2 and 20% at 10

153. HP - Inactive at 1, 10 and 30


aAtaxia at 10 and 30 mg/kg.

bStraub tail at 10 and 30 mg/kg.

cIncreased locomotor activity at 10 and 30 mg/kg.
	11126 (continued)

Table  1.  NIH 11126 Time-Course Antagonism Study  versus ED80 of MSO4 in Tail-Flick Test.



	
	
	                   NIH  11126 ( time before test)
	

	MSO4
	20'
	2 hr
	4 hr
	6 hr

	Percent Antagonism
	71%
	52%
	2%
	8%


Comment:  NIH 11126 appears to be a selective mu-opioid antagonist.  Its duration of action is at least 2 hr.

NIH 11127  (-)-(1R,5R,9R)-5,9-dimethyl-2’-Hydroxy-2-(7-hydroxyheptyl)- 6,7- benzomorphan.HBr
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  20.0 (11.0 - 35.6)


2)  TF vs. M – 1 6% at 1, 17% at 3 and inactive at 10 and  30


3)  PPQ –  2.9 (1.37 - 6.25) 


4)  HP -  Inactive at 1 and 10, 25% at 30 
Comment: This profile suggested weak mu-opioid agonist activity

NIH 11129  (+)-(1S,5S,9S)-2’-Chloroacetoxy-5,9-dimethyl-2-(2-propenyl)-6,7-benzomorphan.HCl 
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF –  Inactive at 1, 10 and 30a
                                                                  2)  
2)  TF vs. M –  Inactive at 1, 10, 66% at 20 and 79% at 30a,b,c


3)  PPQ – 14.9 (10.16 - 21.8)a,b,c 

       4)  HP - Inactive at 1 and 10, 13% at 30a,b,c
aAtaxia at 10, 15, 20 and 30 mg/kg.

bStraub tail at 10 and 30 mg//kg.

cIncreased locomotor activity at 10 and 20 mg/kg.
Comment: The results indicate that this compound has weak mu-opioid receptor antagonist properties. It also has antinociceptive activity in the PPQ test and displays behavior, at higher doses, typically noted with mu-opioid receptor agonists.

NIH 11142  4,5-Epoxy-14-ethoxy-5b-methyl-17-propylindolo[2’,3’:6,7]morphinan-3-ol.HCl
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – 0% at 0.1, 1 and 10, 15% at 30a


2)  TF vs. M – Inactive at 1, 10 and 30a


3)  PPQ – Inactive at 1 and 10, 58% at 30a
4)  HP - 13% at 1, 25% at 10 and 50% at 30a

aVehicle was 20% hydroxypropyl--cyclodextrin in water.


Comment: This could be a very weak mu-opioid receptor agonist.

NIH 11143
17-Cyclopropylmethyl-4,5-epoxy-14-ethoxy-5-methyl-3-[(prop-2-inyl)oxy]lindolo[2’,3’:6,7]-morphinan-3-ol.HCl
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MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – Inactive at 1, 10 and 30a

2)  TF vs. M – Inactive at 1, 10 and 30a

3)  PPQ – 11% at 1,  0% at 10  and 29% at 30a
4)  HP - 0% at 1, 25% at 10 and 0% at 30a

aVehicle was 25% hydroxypropyl--cyclodextrin in water.


Comment:  The results in rodents indicate that this compound has very weak, if any, opioid agonist or antagonist properties.

NIH 11145
17-Allyl-4,5-epoxy-5-methyl-3-[(prop-2-inyl)oxy]-14-propoxyindolo[2’,3’:6,7]morphinan-3-ol.HCl
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Time (Min)

CUMULATIVE WITHDRAWAL SIGNS ± S.E.M.


MOUSE DATA - ED50 OR AD50 


(95 % C.L.) mg/kg or % change


1)  TF – 0% at 1, 7% at 10 and 6% at 30a 


2)  TF vs. M – Inactive at 1, 10 and 30a

3)  PPQ – 0% at 1, 41% at 10 and 65% at 30a

4)  HP - 0% at 1, 13% at 10 and 25% at 30a

aVehicle was 0.05N HCl


Comment: NIH 11145 does not display remarkable opioid agonist or antagonist properties.
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