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The identity of compounds submitted by the Biological Coordinator, Dr. Andrew Coop of the University of Maryland 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.  Unless otherwise noted, 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. Withdrawal signs were scored, absent or present, once during each of five consecutive, 30 min observation periods. Withdrawal signs included: slowing of movement, drowsiness (sitting with eyed closed and lethargic or being indifferent to surroundings), fighting, vocalizing, rigidity of abdominal muscles, vocalization during palpation of abdominal muscles, restlessness (pacing), tremors, coughing, retching, vomiting, wet-dog shakes and masturbation.   The observer was "blind" regarding the assignment of treatments. The mean cumulative score ± SEM was calculated for each observation period 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 then in withdrawal.  Naloxone.HCl (0.05 mg/kg, s.c.) served as the positive control.

Table 1. List of NIH compounds included in this report as well as an indication of the 

tests that were conducted on each compound.

	NIH #
	CHEMICAL NAME OR GENERIC CLASS
	MOUSE DATA
	MONKEY DATA

	
	
	TF 
	TF vs M
	PPQ
	HP
	SDS
	PPT-W

	8508
	2-Methylmorphan
	T
	T
	T
	T
	T
	

	8509
	2-Methylmorphan
	T
	T
	T
	T
	T
	

	11056
	Morphinan
	T
	T
	T
	T
	T
	

	11184
	Methylmorphinan
	T
	T
	T
	T
	T
	

	11193
	?
	T
	T
	T
	T
	
	

	11231
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11232
	6,7-Benzomorphan
	T
	T
	T
	T
	
	

	11233
	6,7-benzomorphan
	T
	T
	T
	T
	
	

	11234
	6,7-Benzomorphan
	T
	T
	T
	T
	
	

	11236
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11237
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11249
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11250
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11553
	6,7-Benzomorphan
	T
	T
	T
	T
	
	

	11254
	6,7-Bebzomorphan
	T
	T
	T
	T
	
	T

	11255
	6,7-Benzimorphan
	T
	T
	T
	T
	
	T

	11256
	6,7-Benzomorphan
	T
	T
	T
	T
	
	T

	11257
	6,7-Benzomorphan
	T
	T
	T
	T 
	
	T

	11258
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11259
	6,7-Benzomorphan
	T
	T
	T
	T
	
	T

	11260
	6,7-Benzomorphan
	T
	T
	T
	T
	
	

	11261

11262
	Neohydrothebaine

Bractazonine
	T

T
	T

T
	T

T
	T
	  
	

	11263
	Oxobutylbractazonine
	T
	T
	T
	T
	
	

	11266
	6,7-Benzomorphan
	T
	T
	T
	T
	T
	

	11269

11276

11277
	6,7-Benzomorphan

CP 55940

Win 55,212-2
	T
	T
	T

T

T
	T
	
	


T = Test Conducted

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 nylon sutures and attached to a flow-through swivel mechanism that allowed the animal to move about in the cage and eat and drink normally.  The swivel was connected to a syringe that was attached to a syringe pump.  The animals received 7-10 ml of solution every 24 hr. During withdrawal, the following signs were noted: irritability; front-paw shakes; wet-dog shakes; facial rubbings with front paws; eyelid ptosis  and immobility. 
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 ICR mice, weighing 20-30 g, were used.  All drugs were dissolved in sterile water or in a suitable vehicle and usually injected by the subcutaneous (s.c.).route of administration. Other routes when employed were so indicated in the report. At least three doses were tested, and 6-10 animals per dose were used.  When applicable, ED50's or AD50’s were calculated by using computerized probit analysis (Bliss, 1967).  The results obtained with reference compounds are summarized in Table 2.  Occasionally, when requested, drugs were given orally (p.o.) or intravenously (i.v.), intracerebroventricular (i.c.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 light 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 the 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 three each.  Ten min after the PPQ injection, the total number of stretches per group were counted over 1-min periods.  A stretch was characterized by an elongation of the mouse's body, development of tension in the abdominal muscles, and extension of the hindlimbs.  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 56°C.  Mice were placed on the hot plate and activity was scored if the animal jumped, lifted its back feet, or licked its front paws. 

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)


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



(0.0 2- 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.P0                           17.5                        Inactive
                         8.25                       6.4

                                        (15.4 - 19.9)
                                               (5.12 -13.29)            (2.4 -16.8)

Enadoline ·HCl                   0.015                        Inactive                     0.0015                     0.01

  (NIH 10672)                   (0.003 – 0.059)                                    (0.0004 – 0.006)     (0.004 – 0.04)
a Mice were ataxic at 3.0 and 10.0 mg/kg but there was no further increase in reaction time.

b ICR ‑ 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 - 1 ) 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-[image: image16.wmf]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 (i.c.v.) 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 test 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.
Special in vivo opioid agonist and antagonist subtype testing.  To further characterize an opioid, special subtype testing is conducted.  Compounds are tested for mu, kappa and delta opioid agonist and and antagonist properties using the opioid selective agonists sufentanil (m), enadoline (kappa) and/or DPDPE (delta) and the selective opioid antagonists beta-funaltrexamine(mu), nor-binaltorphamine(kappa) and/or naltrindole(delta).

Supported by NIDA Contract DA 1-7725. Conducted under the auspices of the Drug Evaluation Committee (DEC) in association with The College on Problems of Drug Dependence (CPDD)

 NIH 8508 (-)-5-(m-Hydroxyphenyl)-2-methylmorphan.HCl                                             


MOUSE DATA - ED50 OR AD50
 

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

[image: image17.wmf]
1) TF -   a) 3.75 (2.12 – 6.63) 

                b) 5.4  (2.1 – 13.9)

                c) 6.1  (1.9 – 19.3)

2) TF vs. M – a) Inactive at 1 and 10

                         b) Inactive at 1 and 10

                          c) 27% at 1 and 21% at 30

3) PPQ – a) 0.9 (0.03 – 2.4)

                                                                                    b) 0.9 – (0.4 – 2.0)

                                                                                     c) 1.3 ( 0.3 – 6.0)

4) HP - a) 1.7 (1.2 – 2.4) 

               b) 2.0 (1.4 – 2.8)   

Opioid Subtype Testing: 

	AD50 or % antagonism by opioid subtype antagonists

vs ED80 of NIH 8508 (s.c.) in TF



	beta-FNA (mu)

i.c.v.; g/brain


	norBNI (kappa)

mg/kg/s.c.
	Naltrindole (delta)

mg/kg/ s.c.

	0.33 (0.16 – 0.4)


	14% at 1; 19% at 10; and 8% at 30. Inactive


	18% at 1; 34% at 3; 43% at 10 and  52% at at 30


MONKEY DATA – SDS 

Apparently, NIH 8508 produced a biphasic dose-response. It was inactive at the low dose (1.25 mg/kg) attenuated withdrawal at 5 mg/kg and was inactive at 10 mg/kg. However, it did not substitute completely for morphine. 

[image: image1.wmf]
Fig. NIH 8508-SDS Results of study in which single doses of NIH 8508 were substituted for morphine in morphine-dependent monkeys in withdrawal

Comment:.The mouse data suggest that NIH 8508 is a mu-opioid agonist with some delta-opioid agonist effects. It lacks kappa-opioid agonist activity as well as opioid antagonist effects. The monkey data is at odds with the mouse data. Normally, drugs with potent mu-opioid agonist activity will substitute completely for morphine in morphine-dependent monkeys in withdrawal.

NIH  8509 (+)-5-(m-Hydroxyphenyl)-2-methylmorphan.HCl                                           

[image: image18.wmf]
MOUSE DATA - ED50 OR AD50
 

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

                                                                  1)  TF - 4.8(1.5 – 15.5)                            

2) TF vs. M - 0% at 1 and 18% at 30

3) PPQ - 0.5 (0.3 – 0,9)

 4) HP - 0.35 (0.28 - 0.45)                          
Opioid Subtype Testing:
	AD50 or % antagonism by opioid subtype antagonists

vs ED80 of NIH 8509 (s.c.) in TF



	beta-FNA (mu)

i.c.v.; g/brain


	norBNI (kappa)

mg/kg/s.c.
	Naltrindole (delta)

mg/kg/ s.c.

	0.28 (0.13 – 0.61)


	22% at 1; 24% at 10; and 30%  at 30. 


	0% at 1; 35% at 10 and  31% at  30


MONKEY DATA – SDS

A dose-related suppression of withdrawal signs was observed in monkeys receiving 2 and 8 mg/kg of NIH8509 (see accompanying Fig). At the high dose, slowing and ataxia were observed in one of three monkeys tested. Previous work (NIDA Mono. Series 41,1982, p. 374) indicated similar results but less potency in the monkey SDS studies.

[image: image2.wmf]


Fig. NIH 8509-SDS  Results of study in which single doses of NIH 8509 were substituted for morphine in morphine-dependent monkeys in withdrawal

Comment:. Comment: It appears that NIH 8509 has strong mu-opioid and rather weak kappa- and delta-opioid agonist effects.

NIH 11056A 17-Cyclopropylmethyl-4,5 -epoxy-14 -(3-phenylpropyloxy)morphinan-6-one.HCl
             

[image: image19.wmf]


        MOUSE DATA - ED50 OR AD50

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

 1) TF - 0.0032 (0.0016 - 0.0062). 
                                                                                 2) TF vs. M – 14% at 1, 18% at 10 

                    and 47% at 30


                3) PPQ – 0.0062 (0.0031 -0.0125).

  4) HP - 0.0023 (0.0011 - 0.0047).
Vehicle was 1% lactic acid aqueous solution. Straub tail and increased locomotor activity observed. Mild Sedation at 10 and marked sedation at 30.

         

Duration of Action Study using 80% Response Dose of NIH 11056 in Tail Flick Test.

	Pretreatment Time


	%MPE

	20 min
	86

	2 hr
	93

	4 hr
	70

	6 hr
	75

	15 hr
	38

	24 hr
	0


MONKEY DATA- (SDS)

As depicted in the figure, NIH 11056A substituted completely for morphine at 0.04 mg/kg s.c.  Potency estimate is approximately 100 times that of morphine sulfate.  Jaw sag and scratching were noted in 1 monkey receiving 0.02 mg/kg s.c.

[image: image3.wmf]
Fig. NIH 11056A SDS- Results of study in which single doses of NIH 11056A were substituted for morphine in morphine-dependent monkeys in withdrawal 
Comment:  The mouse and monkey data indicate that NIH 11056 is a potent opioid agonist with prominent mu-opioid receptor properties. Potency estimate in the mouse is approximately 3000 times that of morphine sulfate. However, in the monkey potency estimate is about 100 times that of the reference standard. Duration of analgesic activity in the mouse was at least 15 hr.

NIH 11184 5,6-Didehydro-3,4,14-trimethoxy-17-methylmorphinan-6-carboxamide
[image: image20.wmf]

MOUSE DATA - ED50 OR AD50 


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

1) TF – 11% at 1 and 37% at 10

2) TF vs. M – 13% at 1 and 0% at 10

 3) PPQ – 0.18 (0.08 – 0.43)

 4) HP – 13% at 1, 13% at 3, 50% at 10 and 30

Comment: At the doses tested, NIH 11184 does not possess remarkable mu-opioid activity. However, it is possible that this compound has delta-opioid agonist activity.  Further subtype testing would be required.  Unfortunately, drug supply was exhausted.

NIH 11193 (5,6)-7,8-Didehydro-4,5-epoxy-17-methyl(4R)-1,3,4,9,10,10a-

-hexhydro[2H]-10,4-(imnoethano)phenanthrene-3-ol, 6-(1,4-dioxo)-butanediyl

-3-[-N-acetyl, -imino-(lysyl)]-des-1-arginyl, des-2-prolyl-substance P

MOUSE DATA - ED50 OR AD50  

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

 1) TF – Inactive at 1, 10 and 30

 2) TF vs. M – 38% at 1, inactive at 10 and 30

 3) PPQ – Inactive at 1, 28% at 10 and 49% at

     30

  4) HP – Inactive at 1, 10 and 30 

Comment: The results in mice do not predict remarkable opioid effects.

NIH 11231 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(2-pentenyl)-6,7-benzomorphan.oxalate                                        

[image: image21.wmf]
MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1, 10 and 30
2) TF vs. M – 7% at 1, 15% at 10 and 55% at 30

 3) PPQ – 1.63 (0.49 – 5.49)

 4) HP – 26% at 1, 36% at 10 and inactive at 30 

MONKEY DATA – SDS 

As shown in the accompanying figure, at doses of 2.5 and 10 mg/kg, NIH 11231 did not 

attenuate withdrawal, substitute for morphine or exacerbate withdrawal.

[image: image4.wmf]
Fig NIH 11231-SDS. Results of study in which single doses of NIH11231 were substituted for morphine in morphine-dependent monkeys in withdrawal.
Comment:. These results do not predict significant mu- or kappa-opioid agonist activity.

However, delta-opioid agonist properties have not been ruled out.

NIH 11232 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(2-pentenyl)-6,7-benzomorphan.oxalate                                           


MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1 and 10 and 16% at 30 
2) TF vs. M – 1.87 (0.65 – 5.34)


3) PPQ – 0.74 (0,34 – 1.61)

3) HP – 6% at 0.3, 48% at 1, 33% at 3, inactive at 10 and 55% at 30  

Vehicle was 15% Hydroxypropyl-beta-cyclodextrin in water.

Opioid Subtype Testing:

	AD50 or %Antagonism by an opioid antagonist vs ED50 of NIH 11232 in the PPQ test



	Naltrindole (delta) s.c.
	Inactive at 1, 19% at 10 and Inactive at 30




Comment:. NIH 11232 has weak opioid -antagonist and is essentially inactive as an agonist.

NIH 11233 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(3-phenoxypropyl)-6,7-benzomorphan.HCl                                             

[image: image22.wmf]
MOUSE DATA - ED50 OR AD50
 

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

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

3) PPQ – 2.76 (2.17 – 3.50)

4) HP – Inactive at 1, 10 and 30 

Sedation noted at higher doses. Vehicle was 15% Hydroxypropyl-beta–cyclodextrin in water.

MONKEY DATA – SDS 

NIH 11233 substituted completely for morphine at the high dose (see figure). The drug acted quickly and its duration of action was at least as long as that of morphine sulfate. Some slowing was noted at both doses and eyelid ptosis was observed at the high dose.
[image: image5.wmf]
Fig NIH 11233-SDS.  Results of study in which single doses of NIH11233 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:. To say the least, the results are unusual. Except for possible delta-opioid  activity. There is little evidence, in mice, that NIH 11233 has opioid activity. In sharp contrast, the drug substituted completely for morphine in the morphine-dependent monkeys in withdrawal. Vehicle was 10% Hydroxypropyl-beta-cyclodextrin. This apparent inconsistency should be investigated further.

NIH 11234  (-)-(1R,5R,9R)-5,9-Dimethyl-2'-hydroxy-2-(3-phenoxypropyl)-6,7-benzomorphan.HCl                                            


 MOUSE DATA - ED50 OR AD50
 

[image: image23.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.)

1) TF – 2.09 (1.47 – 2.98 ) 
2) TF vs. M – Inactive at 1 and 10, 18% at 30

3) PPQ – 0.42 (0.57 – 1.36) 


4) HP – 0.64 (0.49 – 0.83)  

Straub tail and increased locomotor activity were noted.  Vehicle was 15% Hydroxy-propyl-beta-cyclodextrin in water.

MONKEY DATA – SDS
One monkey that received 10 mg/kg convulsed. Pentobarbital quickly terminated this seizure. Otherwise, at 2.5 mg/kg, in two of three monkeys, NIH 11234 substituted for morphine. The standard error for the high dose was large (see figure) because one monkey had a high withdrawal sign score. Vehicle was 10% Hydroxypropyl-beta-cyclodextrin in sterile water.

[image: image6.wmf]
Fig NIH 11234-SDS.  Results of study in which single doses of NIH11234 were substituted for morphine in morphine-dependent monkeys in withdrawal.


Comment:.NIH 11134 displays mu-opioid agonist properties. Whether or not the seizure was opioid related remains to be determined.

NIH 11236   (-)-(1R,5R,9R)-5,9-Dimethyl-2'-hydroxy-2-(3-phenoxyethyl)-6,7-benzomorphan.HCl                                            

[image: image24.wmf]
MOUSE DATA - ED50 OR AD50
 

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

1) TF – 9.60 (5.7 – 16.2)
2) TF vs. M – 10% at 1, inactive at 10 and 7%  at 30

3) PPQ – 4.80(4.30 – 5.35)

5) HP – 16% at 1 and 3, 28% at 10 and 64% at    30

MONKEY DATA – SDS 

As shown below in the figure, at the high dose, NIH 11236 reduced the number of withdrawal signs in morphine-dependent monkeys in withdrawal. At this dose the withdrawal signs slowing and ataxia were also noted. Apparently, the duration of action is shorter than that of morphine sulfate, the reference standard. Potency estimate is about 1/3 that of morphine sulfate.

[image: image7.wmf]
Fig NIH 11236-SDS.  Results of a study in which single doses of NIH 11236 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment: All in all, the results indicate that NIH 11236 has mu-opioid activity.


NIH 11237 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(3-phenoxyethyl)-6,7-benzomorphan.HCl

MOUSE DATA - ED50 OR AD50
 

[image: image25.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.

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

3) PPQ – 6.8 (range not determined)

                                                                  4) HP – 13.6 (7.1 – 26.2)

MONKEY DATA – SDS

As shown in the figure, at doses of 2.5 and 10 mg/kg, NIH did not substitute for  morphine or attenuate or exacerbate withdrawal.

[image: image8.wmf]


Fig NIH 11237-SDS.  Results of study in which single doses of NIH11237 were substituted for morphine in morphine-dependent monkeys in withdrawal.
Comment: The data suggest very weak, if any, opioid agonist or antagonist activity.

NIH 11249  (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(2-methylpropyl)-6,7-benzomorphan.HBr                                            
[image: image26.wmf]
 MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1, 10 and 20
2) TF vs. M – 44% at 1, inactive at 10 and 30

3) PPQ – 33% at 1, 32% at 10 and 30% at 30

 4) HP – Inactive at 1, 6% at 10 and inactive at 30 

Elevated tail and increased locomotor activity were noted. Vehicle was 10% Hydroxypropyl-beta-cyclodextrin in water.

MONKEY DATA – SDS 

A limited drug supply precluded a full study. Preliminary work indicated little, if any. effects in the SDS test. 


Comment: The results in mice suggest some weak CNS stimulatory activity.

NIH 11250 (-)-(1R,5R,9R)-5,9-Dimethyl-2'-hydroxy-2-(2-methylpropyl)-6,7-benzomorphan.HBr                                           



 MOUSE DATA - ED50 OR AD50
 

[image: image27.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.)

1) TF – 27% at 1, 13% at 10 and 29% at 30 
2) TF vs. M – 20% at 0.3, 69% at 1, 70% at 10 and 47% at 30

3 PPQ – 0.83 (0.52 – 1.31) 

5) HP – 32% at 1, 43% at 3, 49% at 10 and 65% at 30

Straub tail, ataxia, loss of righting reflex, immobility and convulsions were observed.

Vehicle was 15% Hydroxypropyl-beta-cyclodextrin in water.

MONKEY DATA – SDS

At doses of 0.05 and 0.2 mg/kg, NIH 11250 produced a dose-related attenuation of withdrawal signs (see Figure below). However at the high dose, slowing and ataxia were noted.
[image: image9.wmf]


Fig NIH 11250-SDS.  Results of study in which single doses of NIH 11250 were substituted for morphine in morphine-dependent monkeys in withdrawal.
Comment: Although the drug attenuated withdrawal, CNS activity obscured the evaluation of NIH 11250. It is possible that this compound has a relatively strong delta-opioid component. Further testing might resolve this issue.
NIH 11253 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(2-propynyl)-6,7-benzomorphan.HCl                                             


MOUSE DATA - ED50 OR AD50
 

[image: image28.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.

1) TF – Inactive at 1, 24% aat 10 and 13% at  

               30
  2) TF vs. M – 8.9 (3.8 – 21.0)

  3) PPQ – 6.72 (4.64 – 11.1)

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

Straub tail and ataxia were noted. 


Comment: NIH 11253 has weak opioid-antagonist properties. Delta-opioid agonist activity has not been ruled out.

NIH 11254 (-)-(1R,5R,9R)-5,9-Dimethyl-2'-hydroxy-2-(2-propynyl)-6,7-benzomorphan.HCl                                            


MOUSE DATA - ED50 OR AD50
 

[image: image29.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.)

1) TF – 14% at 1, 3% at 10 and12% at 30 
2) TF vs. M – 0.16 (0.05 – 0.58)

3) PPQ – 2.07 (0.34 – 10.8) 

                                                                  4) HP – 20% at 1, 57% at 10, 7% at 30 

Straub tail, loss of righting reflex, increased locomotor activity and ataxia were noted.

MONKEY DATA – PPt-W 

NIH 11254 was tested for opioid antagonist activity at doses of 1 and 4 mg/kg.

The drug promptly precipitated withdrawal and duration of action was at least 2.5 hr. However, as shown in the figure below, the effects at both doses appear to be maximal and estimates of potency would not be reliable. 

[image: image10.wmf]
Fig NIH 11254-PPt-W.  Results of a study in which single doses of NIH 11254 were given to morphine dependent monkeys.

Comment: The results indicate that NIH 11254 has opioid antagonist properties.

It may also possess weak delta-opioid agonist properties.
NIH 11255 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(2-pentynyl)-6,7-benzomorphan.oxalate                                            


MOUSE DATA - ED50 OR AD50
 

[image: image30.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.)

1) TF – Inactive at 1, 10 and 30
 2) TF vs. M – 1.65 (0.52 – 5.21)

 3) PPQ – 23% at 1, 38% at 10 and 28% at 30

4) HP – 31% at 1, 25% at 10 and inactive at 30 

MONKEY DATA – PPt-W

As illustrated in the figure, NIH 11255 precipitated withdrawal in morphine-dependent monkeys. Potency estimate is 1/100 that of naloxone hydrochloride, the reference standard. Duration of action is at least as long as that of the reference standard

[image: image11.wmf]


Fig NIH 11255-PPt-W.  Results of a study in which single doses of NIH 11255 were given to morphine dependent monkeys.
Comment:. NIH 11255 is a weak opioid antagonist in mice and rhesus monkeys 

NIH 11256  (-)-(1R,5R,9R)-5,9-Dimethyl-2'-hydroxy-2-(2-pentynyl)-6,7-benzomorphan.oxalate                                          


MOUSE DATA - ED50 OR AD50
 

[image: image31.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.

1) TF – Inactive at 1, 48% at 3, 39% at 10 and 

              49% at 30 
 2) TF vs. M – 4.7 (1.2 – 18.3)

 3) PPQ – 0.57 (0.34 – 0.96)

                                                                   4) HP – 14% at 1, 46% at 10 and 29% at 30 

MONKEY DATA - SDS

At doses of 1.5 and 6 mg/kg ( n = 2 per dose), NIH 11256 produced a non dose related attenuation of withdrawal signs. However, drug supply precluded a full evaluation.

Comment:.In the mouse, NIH 11256 appeared to be a weak  mu-opioid receptor antagonist with undefined antinociceptive properties. Opioid subtype testing might reveal delta-opioid receptor agonist activity. The results obtained in the monkey assay were inconclusive

NIH 11257 (+)-(1S,5S,9S)-2-(2-Butynyl)-5,9-dimethyl-2'-hydroxy-6,7-benzomorphan.oxalate                                             

[image: image32.wmf]
 MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1 and 10, 13% at 30
2) TF vs. M – 13.2 (4.5 – 38.2)

3) PPQ – Inactive at 1, 10 and 30

4) HP – 11% at 1, 10% at 10 and 27% at 30 

Ataxia noted at 30 in TF test.
MONKEY DATA – PPt-W

At 1 and 4 mg/kg (n = 2/dose), NIH 11257 precipitated withdrawal in morphine- dependent monkeys. The drug was much less potent than naloxone hydrochloride and had a similar duration of action.
Comment: NIH 11257 has rather weak opioid-antagonist properties in the mouse and in the monkey.

NIH 11258 (-)-(1R,5R,9R)-2-(2-Butynyl)-5,9-dimethyl-2'-hydroxy-6,7-benzomorphan.oxalate                                            

[image: image33.wmf]
MOUSE DATA - ED50 OR AD50
 

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

1) TF – 33% at 1, 4% at 10 and 30
2) TF vs. M – 0.65 (0.15 – 2.75)

3) PPQ – 0.21 (0.12 – 0.34)

4) HP – 25% at 1, inactive at 10 and 30  

Straub tail and mild ataxia noted at 10 and 30 mg/kg in HP test.

MONKEY DATA – SDS

As shown in the accompanying figure, NIH 11258, at doses of 1 and 4 mg/kg, precipitated withdrawal in morphine-dependent monkeys. Duration of action was similar to that of naloxone hydrochloride. Potency estimate is 1/10 that of naloxone hydrochloride.

[image: image12.wmf]


Fig NIH 11258-PPt-W.  Results of a study in which single doses of NIH 11258 were    given to morphine dependent monkeys.
Comment: The profile of activity in the mouse and monkey indicates that NIH 11258 is an opioid antagonist with uncharacterized analgesic activity. Possibly, further testing with naltrindol might reveal delta-opioid agonist activity.

NIH 11259 (+)-(1S,5S,9S)-2-(2-Butynyl)-5,9-dimethyl-2'-hydroxy-6,7-benzomorphan.oxalate                                             
[image: image34.wmf]
MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1, 10 and 30
2) TF vs. M – 12% at 1, inactive at 10 and 36% at 30

3) PPQ – 20% at 1, inactive at 10 and 27% at 30 

5) HP – Inactive at 1, 10 and 30  

Ataxia and Straub tails noted at the high dose.

Comment: This compound does not display remarkable opioid activity.
NIH 11260 (-)-(1R,5R,9R)-2-(2-Butenyl)-5,9-dimethyl-2'-hydroxy-6,7-benzomorphan.oxalate                                          

[image: image35.wmf]
  MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1, 10 and 30
2) TF vs. M – 0.32 (0.24 – 0.43)

3) PPQ – 16% at 0.3, 48% at 1, 57% at 3, 45% at10 and 59% at 30

4) HP – 31% at 1, 5% at 10 and inactive at 30 

MONKEY DATA – PPt-W

NIH 11260 was tested at 1 and 4 mg/kg. It produced a dose-related increase in the number of withdrawal signs. Potency is estimated  as 1/10 that of naloxone hydrochloride. Duration of action was at least that of the reference standard.

[image: image13.wmf]
Fig NIH 11260-PPt-W.  Results of a study in which single doses of NIH 11260 were    given to morphine dependent monkeys.
Comment:.The results in mice and morphine-dependent monkeys indicate that NIH 11260 is an opioid antagonist.

11261  (+)-Neodihydrothebaine.HCl                                       

NIH

[image: image36.wmf]
 MOUSE DATA - ED50 OR AD50
 

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

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

3) PPQ – 4.59 (1.79 – 11.79)

5) HP – 19% at 1 and 23% at 10

Limited drug supply precluded further testing

Comment: The results indicate weak antinociceptive activity in the mouse. Delta-opioid activity was not excluded.

NIH 11262 (+)-Bractazonine.HCl                                            
[image: image37.wmf]
MOUSE DATA - ED50 OR AD50
 

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

 1) TF – 24% at 1 and inactive at 10
 2) TF vs. M – Inactive at 1 and 10

 3) PPQ – 13% at 1 and inactive at 10

 4) HP – Inactive at 1 and 10

Comment:. In the mouse, NIH 11262 is devoid of antinociceptive activity.

NIH 11263  (+)-(3-Oxobutyl)bractazonine.HCl                                           

[image: image38.wmf]
MOUSE DATA - ED50 OR AD50
 

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

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

3) PPQ – 30% at 1 and inactive at 10

4) HP– Inactive at 1 and 10% at 10

Limited supplies precluded further testing. Vehicle was 10% Hydroxypropyl-beta-cyclodextrin in water.

Comment:.As tested, NIH 11263 is inactive regarding antinociceptive opioid agonist or antagonist properties.

NIH 11266 (-)-(1R,5R,9R)-5,9-Dimethyl-2'-hydroxy-2-(5-methylheptyl)-6,7-benzomorphan.oxalate                                              


MOUSE DATA - ED50 OR AD50
 

[image: image39.wmf]                                                                    (95% C.L.) or % change, mg/kg/s.c.

1) TF – 24.35 (10.21 – 50.10) 
2) TF vs. M – Inactive at 1, 10 and 30

3) PPQ – 6.31 (2.69 – 14.78)

                                                                   4) HP – 44% at 1, 45% at 10 and 64% at 30

Vehicle was 5% Hydroxypropyl-beta-cyclodextrin in sterile water.

 MONKEY DATA – SDS

At doses of 4.5 and 18 mg/kg, NIH 11266 did not substitute for morphine or exacerbate withdrawal. Morphine sulfate, the positive control, completely suppressed withdrawal signs.(see accompanying illustration). Vehicle was 10% Hydroxypropyl-beta-cyclodextrin in sterile water.

[image: image14.wmf]
Fig NIH 11266-SDS.  Results of study in which single doses of NIH 11266 were substituted for morphine in morphine-dependent monkeys in withdrawal.

Comment:.The antinociceptive profile of activity in the mouse is typical of that of a mu-and/or kappa-opioid agonist. In the morphine dependent monkey, NIH 11266 appeared to be inactive. 

NIH 11269 (+)-(1S,5S,9S)-5,9-Dimethyl-2'-hydroxy-2-(3-methyl-2-butenyl)-6,7-benzomorphan.oxalate                                         

[image: image40.wmf]
MOUSE DATA - ED50 OR AD50
 

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

1) TF – Inactive at 1 and10 and 6% at 30
2) TF vs. M – 9% at 1, inactive at 10 and 15% at 30

3)  PPQ – 14% at 1, 35% at 10 and 30

4) HP – 11% at 1, 18% at 10 and inactive at 30

Vehicle was 5% Hydroxypropyl-beta-cyclodextrin.

Comment:.The results in mice are not indicative of opioid antinociceptive agonist or antagonist activity.

NIH 11276 (CP 55940) (1R,3R,4R)-3-[2-hydroxy-4-(1,1-dimethylheptyl)phenyl]-4-(3-hydroxypropyl)cyclohexan-1-ol)                                           


 MOUSE DATA - ED50 OR AD50
 

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

1) TF – Not tested
2) TF vs. M – Not Tested

3) PPQ – 0.0095 (0.0058 – 0.0157

6) HP – Not tested

Vehicle was emulphor:ethanol:saline (1:1:18).

Effects of CB1 and CB2 antagonists versus a cannabinoid agonist (CP 55940)

	AD50 or Percent Effect versus ED80 of NIH11276 in the PPQ test



	SR 141716A (CB1 antagonist)
	1.04 (0.224 – 4.869)



	SR 144528 (CB2 antagonist)
	Inactive at 1 and 10




Comment:The results indicate that NIH 11276 has potent CNS cannabinoid CB1 acrivity.

NIH 11277 (Win 55,212-2)  (R)-(+)[2, 3-dihydro-5-methyl-3-[(4-morpholinyl)methyl]pyrrolo[1,2,3-de]-1, 4-benzoxazin-6-yl](1-naphthalenyl) methanone 


 MOUSE DATA - ED50 OR AD50
 

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

         1) TF – Not tested
         2) TF vs. M – Not tested
         3) PPQ – 0.17 (0.08 – 0.33)

         4) HP –Not tested
Vehicle was emulphor:ethanol:saline (1:1:18).

Effects of CB1 and CB2 antagonists versus a cannabinoid agonist (Win 55,212-2)

	AD50 or Percent Effect versus ED80 of NIH11277 in the PPQ test



	SR 141716A (CB1 antagonist)


	0.1 (0.046 – 0.217)

	           SR 144528 (CB2 antagonist)


	Inactive at 1 and 10


Comment:. The results indicate that NIH 11277 significant central cannabinoid CB1 activity.
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