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in which Rz s detined above, and,

nisQor i,
when n=0, (i) X is NH, oxygen or sulphur and Y is CH or a R or R,-substituted

carbon; or (i) X is NH and Y is N: and when n=1, then X and Y are both N, or

N and CH.

10.

A method for the manufacture of a medicament for use as an analgesic,
immunosuppressant to prevent rejection in organ transplant and skin graft,
anti-allergic and anti-inflammatory agent, brain cell protectant, for the
treatment of drug and alcehol abuse, to decrease gastric secretion, for the
treatment of diarrhoea, cardiovascular and respiratory diseases, cough and
respiratory depression, mental illness, epileptic seizures and other
neurologic disorders comprising the step of bringing a compound according

to any one of claims 1 to 8 into a form suitable for administration.
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HETEROCYCLE-CONDENSED MORPHINOID DERIVATIVES

The present invention is concerned with novel morphinoid compounds,

processes for their preparation and their use in medicine.

The presence of at least three populations of opioid receptors (mu. delta and
kappa) is now well established and documented and all three appear to be present in
the cenmal and peripheral nervous system of many species including man (Lord
J.AH. et al.. Narure 1977, 267, 495).

Activation of all three opioid receptor subtypes can lead to antinociception in
animal models. In particular. studies with peptidic delta agonists have indicated that
activation of the delra receptor produces antinociception in rodents, primates and can
induce clinical analgesia in man (D. E. Moulin et al. Pain. 1985, 23, 213). Evidence
exists that suggest a lesser propensity of delra agonists to cause the usual side-effects
associated with mu and kappa activation (Galligan et al, J. Pharm. Exp. Ther.. 1984,

229, 641).

US 5,223,507 and US 5,225,417 (G. D, Searle & Co.) disclose bicvcle-
condensed morphinoid corapounds which are said to be delia opioid agonists having
therapeutic utility as analgesics agents.

WO 94/07896 (Toray Ind. Inc.) discloses indole-condensed morphinoid
compounds useful as immunosuppressants. anti-allergic and anu-inflammatory

agents.

We have now discovered a novel class of substtuted monoheterocycle-
condensed morphinoid derivatives which are potent and selective delia opioid
agonists and antagonists which may therefore be of potential therapeunic utility as
analgesics. immunosuppressants to prevent rejection in organ wansplant and skin
graft. anti-allergic and anti-inflammatory agents. brain cell protectant. agents for
reating drug and alcohol abuse, gastritis, diarrhoea. cardiovascular and respiratory
diseases. cough, mental illness and epilepsy and. in general. for the treatment of those
pathological conditions which customarily can be weated with agonists and

antagonists of the delta opioid receptor.

According to the present invention. there 15 provided a compound. or a solvate

or salt thereof of formula (I):
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in which,
R is hydrogen, linear or branched Cj.g alkyl, C3.7 cycloalkvl. Cy.g cycloalkylalkyl,
C3.5 alkenyl, aryl, aralkyl or furan-2 or 3-yl alkyl or (CH2),COR wherein mis 1 to

5and R rcpresents hyd:oxy, Ci-s alkoxy, OC3 6 alkenyl or alkylaryl or?q——-#amp

Ry is hydrogen, hydroxy or Ci.5 alkoxy. preferably methoxy. halogen, nimo.
NRgRg, SRg, where Rg and Rg, which may be the same or different. are each
hvdrogen, C;_g alkyl, COR | preferably acetyl.

Rz is hydrogen, hydroxy, Cj.5 alkoxy, preferably methoxy, halogen, SRg. preferably
hvdrogen, nitro, NHR 1, NRjgR 11, NHCOR g, NHSO2R |, where Ry and Ry,
which may be the same or different, are each hyvdrogen or Cj.¢ alkvl. preferably

methyl;
R4 and Rg, which may be the same or different. are each independently hydrogen,
hvdroxy, C1_5 alkoxy, preferably methoxy. or together may form an oxy group (-O-).

@Ra

in which R3 has the same meaning described above, there being up to three R3 in the
phenyl ring, or Rg is a group C(Z)R 132, in which Z is oxygen or sulphur. Ryp is Cp.
1g alkyl, C1.18 alkoxy or NR3R 4, where R{3 and R4 . which may be the same or
different. are hydrogen, linear or branched Cj_g alkyl. C3_7 Cycloalkylﬂ C4_6

cvcloatkylalkyl, C3.¢ alkenyl. aryl. araikyl o
=iag-or may form together a C3_g alkvl nng which may be mterruptcd by an oxvgen

Rg is a group

Or a nitrogen.
R~ is hydrogen, C;_|g alkvl. Co_1g alkenyl. or1s a group

"

in which R3 has the same meaning described above:

nisQor l:



10

20

25

30

35

when n=0, (i) X is NH, oxygen or sulphur and Y is CH or a R or R,-substituted
carbon; or (1) X is NH and Y is N; and when n=1, then X and Y are both N, or
N and CI1.
When Ry is aryl, it is preferably pheny! and when it is aralkyl, it is preferably phenyl-
Ci-¢ alkyl. .
Examples of Ry are methyl, ethyl, propyl, allyl and cyclopropylmethyl.
Examples of Ry are hydrogen and hydroxy.
Examples of R3 are hydrogen, hydroxy and methoxy.
Examples.of R4 and Rg are hydrogen, hydroxy, methoxy or together as an oxy group.
Examples of Rg are COO-iPr, CONEty, CONH-i-Pr, CON(i-Pr)9, CONHCHjPh,
CON(-CH2-)4, CON(-CoH40C9H4-), CON(i-Bu)y and CONH(CH7)3NE1 .
An example of R7 is methyl.

A group of preferred compounds of formula (J} 1s that in which n = 0, X is
NH and Y is CH or a Rg- or Ry-substituted carbon atom, where Rg is a group -C(Z)-
R1p where Ryg is C|.g alkyl, Cj.4 alkoxy or NR{3R4 where R13 and Ryq are as
defined above and Z is oxygen; and R7 is methyl.

Particularly preferred compounds of formula (I) are those in which Rg are
CONEt) and CON(-Pr)p.

The compounds of formusa (I} or their salts or solvates are preferably in
pharmac.atically acceptable or substantally pure form. By pharmaceutically
acceptable form is meant, inter alia, of a pharmaceutically acceptable level of purity
excluding normal pharmaceutical additives such as diluents and carriers, and
including no material considered toxic at normal dosage levels.

A substantially pure form will generaily contain at least 50% (excluding
normal pharmaceutical additives), preferably 75%, more preferably 90% and still
more preferably 95% of the compound of formula (I) or its salt or solvate.

One preferred pharmaceutically acceptable form is the crystalline form,
including such form in a pharmaceutical composition. In the case of salts and solvates

the additional ionic and solvent moieties must also be non-toxic.

Examples of pharmaceutically acceptable salts of a compound of formula (1)
include the acid addition salts with the conventional pharmaceutical acids, for
example, maleic, hydrochloric, hydrobromic, phosphoric, acetic, fumaric, salicylic,

citric, lactic, mandelic, tartaric, succinic, benzoic, ascorbic and methanesulphonic.
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The compounds of formula (I) may exists in more than one stereoisomeric
form, and the invention extends to all such forms as well as to their mixtures thereof,

including racemates.

The compounds of formula (1), or salts or solvates thereof, may be prepared
by the methods illusmrated in the following general reaction schemes, or by
modification thereof, using readily available starting materials. reagents and
conventional synthetic procedures. If a particular enantiomer of a compound of the
present invention is desired. 1t may be svnthesised staring from the desired
enantiomer of the swarting material and performing reactions not involving
racemization processes or it may be prepared by chiral synthesis, or by derivaton
with a chiral auxiliary, where the resulting diastereomeric mixture 1s separated and
the auxiliary group cleaved to provide the pure desired enantiomers. Alternatively,
where the motecule contains a basic functional group. such as amino. or an acidic
functional group, such as carboxy, diastereomeric salts are formed with an
appropriate optically active acid or base, followed by resolution of diastereomeric

salts by fractional crystallization and subsequent recovery of the pure enantiomers.

Compounds (I) in which n = 0. X = NH and Y is a Ry-substituted carbon
atom, may be obtained starting from ketones of formula (II) and hydrazones of
formula (III), in the presence of Zn and CH3COONa in CH3COOH as solvent

(Khimiva Geterot. Soed.. 1972, 342) as described in scheme 1:
Scheme 1

Os_R,

. f;!’ Rs  Zn. AcOH. AcONa

HN
R, A, R, O @

(In (1

Compounds (1) in which n = 0. X = NH and Y is a Rg-subsuwuted carbon atom, may
be obtained by cvclization of halogeno ketones of forrnula (IV). with ketones of
formula (V) in the presence of NH4OH (Can. J. Chem.. 1970, 48, 1689) as described

in scheme 2:
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Compounds (I) in whichn =0, X = O and Y is a Ry-substituted carbon atom. may be
obtained by cyclising ketones of formula (II) with a-halogenoketones (preferably o-
chloroketones) of formula (VI), in the presence of a base (J. Org. Chem., 1984, 49,

2317) as described in scheme 3:

Scheme 3
R?
(In + Oﬁ/k cl —
RG
(VI

Compounds (I) in which n =0, X = O and Y 1s a Rg-substituted carbon atom. may be
obtained by cyclization of the bromoketones (IV) with ketones (V) in etharol 1n the
presence of a base (preferably EtONa) (J. Chem. Soc. Perkin [. 1972, 2372) as

described in scheme 4:

Scheme 4

EtONa/E1OH
awvy + vy

Cormpounds (I} in which n = 0. X = S and Y is a Rs-substituted carbon atom. may be
prepared from P-diketones of general formula (VII) (synthesised by Claisen reaction,
starting from ketones (II) and esters of formula R7-COOEL J. Am. Chem. Soc., 1945,

s

SUBSTITUTE SHEET (RULE 26)
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€7, 151Q) and mercapto derivatives of formula (VIII) in the presence of HCI (DE
1.088.507; C.A., 1962, 56, 456) as described in scheme S:

Scheme 3
5
/R‘
N
R
2
Base o Q
o e — O
R,COOE! R
R, AR,R O
(VID (VIID

Compounds (I) in whichn =0, Y = § and X is a Rg-substituted carbon atom, may be
odtained by reacting a-mercaptoketones (IX) (which may be prepared starting from

10 e bromoketones (IV) and HpS/KOH, I. Am. Chem. Soc., 1985, 107, 4175) with an
aikyne derivative of formula (X), in a solvent such as DMSO, in the presence of a
base such as 1-BuOK (Chem Ber., 1964, 97, 2109) as described in scheme 6:

15
Scheme 6
/R‘
N
R, .
‘ H28. KOH y 1-BuOK, DMSO
IV} ————p SH + —_—p
R, R,R, O 5
20 (1X) (X}

Compounds (I) in which n = 0, X and Y are both N, may be obtained from

hvdroxyimino derivatives (XV) and Rg- R7-substituted imidoyl chlorides of formula

(XVD) in basic media, and subsequent teatment of the intermediates with H* in
25 r2fluxing toluene (J. Org. Chem.. 1993. 58, 7092) as described in the scheme 7:

Scheme 7

0

SUBSTITUTE SHEZT iFulk 26)
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2) TsOH, toluene

XV) (XV1)

Compounds (I) in which n = 1, X = N and Y = CH may be obtained by reacting a-
hydroxymethylenketones (XI) (which may be prepared from ketones (II) by
condensation with HCOOEt in the presence of a base; Org. Synth. Coll,, 1963, 4,
536) with enamines (XID (J. Ind. Chem. Soc., 1935, 12, 289) as described in scheme
8;

Scheme §

(XT) (XID)

Compound (I) in which n = 1, and X = Y = N may be obtained starting from -
hydroxyiminoketones (XIII) (which may be prepared from ketones II) and i-
amylnitrite/t-BuOK  as described in J. Med. Chem., 1991, 34, (715) with
ethanediamines (XIV) and subsequent aromatization of the intermediaiz in basic
media (Chem. Ber., 1967, 100, 555) as described in scheme 9:

Scheme 9

i-Amylnitrite OH  HN__R

(In —— + J\
t-BuOK HA £

{(XIVY
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The compounds of formula (I) may be converted into their pharmaceutically

acceptable salts by reaction with the appropriate organic or mineral acids.
Solvates of the compounds of formula (1) may be formed by crystallization or

recrystallization from the appropriate solvent. For example, hydrates may be formed
by crystallization or recrystallization from aqueous solutions. or solutions in organic
solvents containing water.

Also salts or solvates of the compounds of formula (I) which are not
pharmaceutically acceptable may be useful as intermediates in the production of
pharmaceutically acceptable salts or solvates. Accordingly such salts or solvates also
form part of this invention.

In general compounds of formula (I) actng as selective deiza receptor
ligands may be useful as analgesics, immunosuppressants to prevent reiection in
organ mansplant and skin graft. anti-allergic and anti-inflammatory agents. brain cell
protectant. for the reatment of drug and alcohol abuse. to decrease gaswmic secretion,
for the trearment of diarrhoea. cardiovascular and respiratory diseases. cough and
respiratory depression. mental illness, epileptic seizures and other reurologic
disorders (herein after referred to as 'Conditons”). In particular, the acuvity of the
compounds of formula (I) as delra agonists in standard tests indicates that they are of
potential therapeutic utility as analgesic agents for the amelioration or elimination of
pain.

Accordingly the present invention also provides a compound of formula (I),
or a pharmaceutically acceptable salt or solvate thereof, for use as an active

therapeutic substance.
The present invention further provides a pharmaceutical composition

comprising a compound of formuia (I). or a pharmaceutically accepiatie salt or
solvate thereof. and a pharmaceutically acceptable carrier.

The present invention also provides the use of a compound of formula (1), or
a pharmaceutically acceptable salt or solvate thereof, in the manufaciure of a
medicament for the rearment of the Conditions.

Such a medicament. and a composition of this invention. may be prepared by
admixture of a compound of the invention with an appropriate carrier. It may contain
a diluent. binder. filler. disintegrant. flavouring agent, colouring agent. lubricant or
preservative in conventional manner.

These conventiona! excipients may be employed for example as in the
oreparation of compositicns of known agents for reating the Conditions.

Preferably, a pharmaceutical composiuon of the invenuon 1s in onit dosage
form and in a form adapted for use in the medical or vetennarial fields. Fer example.
such preparation: tay be in a pack form accompanied by wntten or pnnted

instructions for use as an agent in the treatment of the Condintons.

-8 -
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The suitable dosage range for the compounds of the invention depends on the
compound to be employed and on the condition of the patient. It will also depend.
inter alia, upon the relation of potency to absorbability and the frequency and route of
administration.

The compound or composition of the .nvention may be formulated for
administration by any route, and is preferably in unit dosage form or in a form that a
human patient may administer ro himself in a single dosage. Advantageously, the
composition is suitable for oral, rectal, topical, parenteral, inmavenous or
intramuscu'ar administration. Preparations may be designed to give slow release of
the active ingredient.

Compositions may, for example, be in the form of tablets, capsules. sachets,
vials, powders, granules, lozenges. reconstitutable powders, or liquid preparations, for
example solutions Or suspensions, Or suppositories.

The compostitions, for exampi¢ those suitable for oral adminisrauon. may
contain conventional excipients such as binding agents. for example syrup. acacia,
gelatin, sorbitol. tragacanth. or polyvinylpyrrolidone; fillers, for example lactose,
sugar, maize-starch, calcium phosphate, sorbitol or glycine: wabletting lubricants. for
example  magnesium stearate; disintegrants, for example starch,
polyvinyl-pyrrolidone, sodium starch glycollate or microcrystalline cellulose; or
pharmaceutically acceptable setting agents such as sodium lauryl sulphate.

Solid compositions may be obtained by conventional methods of blending,
filling, tabletting or the like. Repeated blending operations muy be used to distribure
the active agent throughout those compositions emploving large quantities of fillers.
When the composition is in the form of a tablet. powder, or lozenge, any carrier
suitable for formulating solid pharmaceutical compositions may be used. examples
being magnesium stearate, siarch, glucose. lactose, sucrose. Tice flour and chalk.
Tablers may be coated according to methods well known in normal pharmaceutical
practice, in particular with an enteric coanng. The composition may also be in the
form of an ingestible capsule. for example of gelaun contining the compound, if
desired with a carrier or other excipients.

Compositions for oral administration as liquids may be in the form of. for
example, emulsions, syrups, or elixirs. or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid

compositions may contain conventional additives such s suspending agents. for
syrup, methyl cellulose. gelatin. hydroxyethvicellulose,

example sorbitol,
carboxymethylcellulose. aluminium stearate gel, hydrogenated edible fats:

emulsifving agents. for example lecithin. sorbian monocoleate. or acacia: agueous or
non-aqueous vehicles. which include edible otls, for example almond oil. fracnonated

coconut oil. oilv esters, for example esters of givcenne, or propylene glvcol. or ethyl

-9 .
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alcohol, glycerine, water or normal saline; preservatives, tor example methyl or
propyl p-hvdroxybenzoate or sorbic acid: and 1f desired convenuonil flavounng or
colouring agents.

The cumpounds of this invention may also be administered by a non-oral
route. In accordance with routine pharmaceutical procedure. the compositions may
be formulated, for example for rectal administration as a suppository. They may also
be formulated for presentation in an injectable form in an aqueous or non-agueous
soluiion, suspension or emulsion in a pharmaceutically acceptable liquid. e.g. stenle
pyrogen-free water or a parenterally acceptable oil or a mixture of liquids. The liquid
may contain bacteriostatic agenis, anti-oxidants or other preservauves. buffers or
solutes to render the solution isotonic with the blood. thickening agents. suspending
agents or other pharmaceutically acceptable additives Such forms will be presented
in unit dose form such as ampoules or disposable injection devices or in muin- dose
forms such as a bottle from which the appropriate dose may be withdrawn or 2 solid
rform or concentrate which can be used to prepare an injectable formulation.

The compounds of this invention may also be administered by inhalation. via
the nasal or oral routes. Such administration can be carried out with a spray
tormalation comprising a compound of the invention and a suitable carner. optionally
suspended in. for example, a hvdrocarbon propellant.

Preferred spray formulations comprise micronised compound partcles in
combination with a surfactant. solvent or a dispersing agent to prevent the
sedimentation of suspended particles. Preferably. the compound parucle size is from
about 2 to 10 microns.

A further mode of administration of the compounds of the invenuon
comprises transdermal delivery utilising a skin-patch formulation. A preterred
Zormulation comprises a compound of the invention dispersed in a pressure sensitive
adhesive which adheres to the skin, thereby permitting the compound to diffuse trom
the adhesive through the skin for deliverv to the patient. For a constant raie of
percutaneous absorption. pressure sensitive adhesives known in the art such as natural
-ubber or silicone can be used.

As mentioned above, the effecuve dose of compound depends on the
carticular compound empioyved. the condition of the parient and on the frequency and
route of administration. A unit dose will generally contain from 20 to 1600 mg and
oreferably will contain from 30 1o 500 mg. in parucular 50. 100, 150, 200, 250. 300.
230, 400. 450. or 500 mg. The composition may be administered once or more tmes
a dayv for example 2, 3 or 4 umes daily, and the total daily dose for a 70 kg adult will
normally be in the range 100 to 3000 mg. Alternatively the unit dose will comain
rom 2 to 20 mg of active wngredient and be admimstered in multipies. if desired. 1o

ciwve the preceding datly dose.
- 10 -
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No unacceptable toxicological effects are expected with compounds of the
invention when administered in accordance with the invention.

The present invention also provides a method for the meatment and/or
prophylaxis of the Conditions in mammals, particularly humans, which comprises
administering to the mammal in need of such weamment and/or prophylaiis an
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

or solvate thereof.

The activity of the compounds of the present invention as selective delta
ligands is determined in radioligand binding assays as described below.

Mouse brain membranes were prepared as described by Kosteriitz (Br. J.
Pharmacol., 1981, 73, 939.). The binding of the preferential delta ligand [3H)-[D-
Ala%D-Leuﬁ-enkephalin (DADLE) was evaluated at its Kp concentration (1.3 nM)
in presence of 40 nM of the uniabeiled mu ligand [D-Ala®. MePhe . Gly-olS}-
enkephalin (DAMGO). The binding of the ru¢ ligand [3H]-DAMGO (Eur. J.
Pharmacol., 1989, 166, 213} and of the kappa ligand [3H]-U69593 Excerpia
Medica, 1990, 211) were carried out at 0.5 nM. The non-specific binding was
determined in presence of naloxone (10 pM) for all witated ligands Binding data
were expressed as percentage of inhibition and fitted the following equation: f(x) =
100-X/ICsq + X) where X are cold drug concentation values. The ICsg obtained
were used to calculate the inhibitory constanis (K;) accordingly to the Cheng and
Prusoff relation (Biochem. Pharmacol., 1973, 22, 3099).

The delta agonist/antagonist activity of the compounds of the present
invention is determined in the mouse vas deferens (MVD) bicassay as described
below.

Vasa deferentia were obtained from CD-1 mice and were suspended in a
Mg2+.free Krebs buffer at 37 °C. The tissues were electrically stimulated with pulse
trains having the following parameters: train duration 50 ms. stimulus duration 2 ms,
frequency of stimuli 50 Hz, maximal voltage 60-70 V. tain frequency 0.1 Hz.
Concentration response curves for each compounds were constructed cumnulatively.
Linear regression analysis and ICsq concentrations were evaluated according to
Tallarida and Murray (Manual of Pharmacological Calculations. Springer Verlag
NY, 1981).

The most potent compounds described in the present invention showed
affinities for the delra receptor ranging from 0.5 to 200 nM with delta selectvity
ranging from 20 to 1500 times in respect to the other opioid receptor types. These
compounds displayed alse potent delia agonist or antagonist properties in the MVD
preparation. Selective delta agonists (antagonised by the selective delra antagonist
naltrindole) displayed ICsps ranging from 1 to 300 nM. For exampie, the compound

- 11 -
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of Example 7 shows a Ki delia = 1.59 nM. Ki mu/Ki delta = 218 and Ki kappa/Ki
delta = 2259. In the MVD this compound shows an ICs5) = 25 nM selectvely
antagonised by 30 nM of NTI (10-fold shift of the dose-response curve).

Mouse abdominal constriction (MAC) (Proc. Soc. Exp. Biol. Med.. 1957, 95,
729), mouse tail-flick (MTF) (J. Pharm. Exp. Ther., 1941, 72, 74) and mouse tail-
flick warm water (MTE-WW) (Life Sci., 1986, 29, 1795) were adopted to evaluate the

antinociceptive efficacy of the compounds of the present invention.

The following Examples 1 to 4 illustrate the preparation of compounds of
general formula (I) of the present invention. Examples 1 to 19 are summarised in the
Chemical Table, Examples 5 to 19 being obtained according to the same general
procedure as described in Examples 1 to 3, starting from the corresponding known
ketones of general formula (II) and the corresponding known hvdrazones of general

formula (III).

EXAMPLE 1

[8R-(4bS™,80.,.8apB,12bB)]-11-Diethylaminocarbonyl-7,10-dimethyl-
5,6,7.8,12,12b-hexahydro-4,8-methanobernzofuro(3,2-e]pyrrolo{2.3-g]
isoquinoline-1,8a-(9H)-diol hvdrochioride

0.9 g (2.7 mmols) of oxymorphone hydrochloride. 2.09 g (8.1 mmois) of N,N-
diethyl-2-phenylhvdrazono-3-oxobutyramide. were dissolved in a mixture of 15 mi of
glacial acetic acid and 0.64 g (8.1 mmols) of CH3COONa. The solution was heaied to
60 °C then. under nitrogen atmosphere, 1.06 g (16.2 mmol} of zinc dust were added
portionwise. The resuiting mixture was refluxed for 2 h and cooled t0 room
temperature. The reaction mixture was poured in ice and the pH was adjusted to 8
with 25% NH4OH and then extracted with AcOEt. The organic layer was dried over
Na750y4 and the solvent was removed in vacuo. The residue was purifled by flash
chromatography (AcOEy/MeOH/conc. NH4OH 80:20:0.5), dissolved in MeOH and
the solution brought to acidic pH with HCIVE1»O. The precipitate was filtered and

recrystallized twice from EtOH to vield 0.38 g of the title compound.

EXAMPLE 2
- 12 -
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[8R-(4bS*,8a,SaB,12 bB)]-11-Diethylaminocarbonyi- 10-methyl-7-(2-propenyl)-
5,6,7,8,12,12b-hexahvdro-4,8-methanobenzofuro{3,2-e]pyrroiof{2,3-g]
isoquinoline-1,8a-(9H)-diol hydrochloride

1.0 g (2.75 mmoles) of naloxone hydrochloride, 2.15 g (8.25 mmoles) di N,N-
diethyl-2-phenyihydrazono-3-oxobutyramide, 0.68 g (8.25 mmoles) of CH3COONa,
1.06 g (16.2 mmoles) of zinc dust and 15 ml of glacial acetic acid were treated as
described in the Example 1. The residue was purified by flash chromatography
(AcOEYMeOH/conc. NH4OH 80:20:0.5), dissolved in MeOH and the solution
brought to acidic pH with HCI/E19O. The precipitate was filtered and recrystallized
twice from EtOH to yield ¢.95 g of the title compound.

EXAMPLE 3

[8R-(4bS™,8c.8af3,12bf)]-7-Cyclopropyimethyi-11-diethylaminocarbonyi-10-
methyl-5,6,7,8.12,12b-hexahydro-4,8-methanobenzofuro(3,2-e]pyrroio[2,3-g]
isoquinoline-1,8a-(9H)-diol hyvdrochloride

0.5 g (1.33 mmoles) of naltrexone hydrochloride, 1.04 g (4 mmoles) of N.N-diethyl-
2-phenylhydrazono-3-oxobutyramide, 0.33 g (4 mmoles) of CH3COONa, 0.783 g (12
mmoles) di zinc dust and 10 ml of glacial acetic acid were reated as described in the
Example 1. The residue was purified by flash chromatography (AcOEY/MeOH/conc.
NH4OH 80:20:0.5), dissolved in MeOH and the solution brought to acidic pH with
HCI/EtO. The precipitate was filtered and recrystallized from MeOH to vield 0.15 g

of the ttle compound.

EXAMPLE 4

(8R-(4bS™,8c,8apB,12bB)]-11-Diethylaminocarbonyl-10-methyl-7-propyi-
5,6,7.8.12.12b-hexahvdro-4,8-methanobenzofuro(3.2-e]pyrrolo(2.3-g]
isoquinoline-1,8a-(9H)-diol hydrochloride

0.57 g (1.2 mmoles) of [SR-(4bS™.8c..8aB.12bB)]-11-diethylaminocarbonyi-10-
methyl-7-(2-propenyl)-5.6.7.8.12,12b-hexahvdro-4,8-methanobenzofuro(3.2-

ejpyrroio{2.3-g] isoquinoline-1.8a-(9H)-diol hydrochloride were dissolved in 120 ml
of abs. EtOH and hyvdrogenated over Pd/C 10% at 30 p.s.i. for 2 h at room
temperature, The catalyst was filtered off and the solvent was removed in vacuo. The
residue was dissolved in a mixture of MeOH/EtOH 1:] and the solution brought to

- 13 -
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acidic pH with HCI//EthO. The precipitate was filtered and recrystallized from EtOH
to yield 0.28 g of the title compound.

- 14 -



Ex

CHEMICAL TABLE

<

MP¢! mz NMR
C)

wn

. R,
name AR] ’Rz R3|R4(R ;@)"
Ry

{8R-(4hS" .8(.8aB. 120} 11- Me {OH Ol -O- R | CONEq

Diethylaminocarbonyl-7,10-dimethyl '
5.6,7.8.12,12b-hexahydro-4.8-

methanobenzofurol ). 2-elpysrolo] 2.3
g} isoquinoline- I 8a(91) diol

| Me] -333.8 | 303 dec. | 437 (M+); {DMSO): 11.20(s,1H); 9.16(s, 1H); 9.15(s br, H1):

El 6.60(ABq.2H); 6.12(s br,1H); 5.40(s. TH1); 3.69(d b, 1H};
o 3.47-3.30(m.511); 3.18-3.02(m,211): 2.86(s br.3H); 2.75-
2.65(m, 1H): 2.55-2.45(m,11{); 2.45(d.1H), 2.23(d, 111):

(9z N4 L3IHS JLNLILSKNS
- g‘ -

1.82(s,311); 1.70(d.br); 1.02(1,611).
hydrochlotide ) )
PR (b8~ Ko 8aB 12611 AllyH{ OH OH}  -O- R, TONEL Me | -311.7 1 281 dec. | 464 (M+); {(CDCE}): 9.15(s br.1H): 6.67(d, 1H); 6.53(d,1H); 5.90-
Dicthyfaminocarhonyf (0 methyl7 (2 ¢ /R

FAl 5.76(m. 1H); 5.51(s.1}); 5.26-5.15(m.2H); 3.62-
propeuyl) 5.6.7.8,12,12b hezahydro- i B , i 3.50m,2H); 3.45-3.33(m . 2H); 3.16(d,1H); 3.14(d. 11}
I 4igi2‘i‘:;"~(*‘c“-ﬂ,:’:‘.::j ’.'ia(o:;, 3.07¢m, 1H), 2.73(dd, 111); 2.59(d br,111); 2.44(d, 1H),
CHPYIEGIO L, V- g} 1sOquaC .

diot hydrochloride f?:g!gl!{!)) 2.28(m JH Y, 1.90(,31D); 1.72{m.1H):
IBR (Jhﬁi.x(l.ﬁaﬁ\llhﬁ)lﬁ- cemjolion| -o- f, CONElz Me | -358.1 | 298 dec. {478 (MH+) [(DMSO): 11.15(s,1H); 9.12(s br,1H); 8.50(s. 111}
Cyclopropytmethyl- 1+ R FAB 6.61(d,1H); 6.53(d.1H); 6.23(s br, 11}, 5.40(s.1H);
dicthylaminocarbonyl- 10-methyl- ! h R, 4.03(d,111); 3.50-3.30(m,5H); 3.18(dd,1H); 3.08(d br.1H}:
5.6.78.1 2,420 -hexahydro-4,8- 2.93(m,1H); 2.75-2.5T(m, 1H); 2.58(d, 1H); 2.57(m,2H);
methanohenofurol )2 elpymotot2.3- , , 2.22(d.1H); 1.80(s.31); 1:62(d br.11); 1.07¢d br.1H);
o eatonie , 1.06(m, 111); 0.78-0.35(m.41).
(RR (4h5’.8lLﬂaﬂ.l2hl§)l‘ it p-Pr { O {OH| -O- ; R, CONEt, | Mc i -365.1 | 306-307 | 466 (M+) (CDCI3): 9.28(s br, 1H); 6.75(d,111); 6.61(d, 111},
| Dicthylaminocarhonyt- 10 methyl-7- t A\ FAB 5.60(s. 1T, 3.74-3.62(m,21); 3.54-3 44(m,2H); 3.24(d, 1],
propyt $,6,78.12 12k hexahydro 4.8 i R
nicthsmobearotigol 1,2 cfpyteodobl d

WD 2 BSEAd ) 2.67 (e VEHEY: 2 SO(m 2H);
2850 E); 2400 T, 24000, 201, 199, M),
1.82(m, 111} 1.69-1 57(m. 21} 1.20(1,6H1); 1.04{0311).

g} isoquinoline-1,8a(Q1-diul
hydrochloride
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Ex name Ry{R3[R3{R4{Rs X R MP¢| m/z NMR
T :
R, C:ﬂ.],
MeOH
S | BR.(4bS BeafizeBl-it  [Me|OH[OH] -O- R, CONG-Pryy  [Me] -354.3 | 294 dec. | 466 (MID+ [(DMSO): 11.08(s.1H); 9.16(s.1H); 9.15¢s br, 111); 6.66(d. 1H):
Diisopropylaminocarbonyl- 7. 10- i TSP |6.58¢d,1H); 6.07(s br, 1H); 5.41(s,1H); 3.78-3.62(m.3H);
dimetlsyl 5.6.7.8,12.12b hexahydro NP 3.39(d, 1H1); 3.11(dd, 111y, 3.06(ns, 1H); 2.84(s br,311); 2.74-
e:f;f:;g;;";’:“'::z:’f";{;lfw ] 2.62(m, 1H); 2.50(m. 111} 2.47(d. 1H); 2.22(d, 111); 1.79¢s.3H);
1,8a(9th)-diol hydrochloride ) 1.70(dd. 1H); 1.25(d,1211).
6| I8R5 sasB vl [Mejol]OH] -O- R | CONHCH,Ph |Mel 4663 | >300 472 (MID+ [(DMSO): F1.50(s,1H); 9.21(s.1H); 9.20(s br.1H},
Benzylamisiocarbonyl-7, 10- JE FAB  |8.21(ABX.1H); 7.36-7.20(m,5H); 6.67(d.1H); 6.5%d. 1 H);
dimethyl 5.6.7,8.12.12b-hexahydro- N R 6.20(s br,1 H); 5.42¢s, 11}, 4.42(ABX.2H); 3.73(d. 1H);
c;*’:":f;;";*;lﬂf*f::"f “f‘; 3 40(d, 11, 3.14(dd. 11); 3.08(m.1H1): 2.85(s br.3H); 2.78-
yyrrado} 2, (3} k!
l.!{u(‘)ll)-diul by drochlonide i%& ili:l)). 2.53(d. tH): 2.49(m, 11); 2.21¢d 111}, 2 09¢(s.3H);
7| (8R-(4bS” BaBaPi2ofil-11-  |Me| H JOM]  -O- R, CONEYy Me | -422.7 | 289-290 {436 (MH+);[(DMSOY: 11.50(s br,LH); 11.20(s.1H); 6.80(d, 1H);
Diethylaminocarbonyl-7,10- e "I dec. FAB 6.70(d, 1 HY; 5.54(s,1H); 3.95(s br.1H}; 3.72(s,3H): 3.40-
dimethyt- | methoxy-5.6.7.8.12.12b-] N5 325(m.4HY; 3.25(d.1H); 3.25-3.10(m, 1H); 3.06-2 88(m,2H};
""L'i;;:(y,:ﬁ:g;mf} _ 2.8%(s br,3H); 2.80-2.62(m, 1 H); 2.42-2.22(m.2H1};
clpymolo(2.3 ¢ hoquinafine 1.92(dd. 1H); 1.89(s,3H); 1.66(dd 1D,
hydrochloride .
8 | [SR-(4bS 8w8aP 1268)]-7.10- | Me|OHjOH] -O- 8, CON(CHg)y | Me| -4632 {290 dec. | 436 (M+) [(DMSO): 11.10(s,1H); 9.1 1(s,2H); 6.65(d,1H): 6.55(d.1H);
Dimethyl-1 I-pyrrolidinocarbonyl- iy FAB 5.40(s,1H); 3.62(m, 1H); 3.42(m,4H); 3.30(m,1H); 3.15-
5.6,7.8.12,12b hexahydro-4,8- ] 8. 3.00(m,2H); 2.80(s br,311); 2.50(m,2k); 2.45(d, ti);
methanchenzofurof,2- 2.22( 1D LRR(s, ) LR (mdl; 1Lo8(d be 11D,
¢ipystobab2 3 g] sogquanohune
1 ¥a(VH) diol hydrochlozide
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Ex name Ry [Rz2| R [Ryq|R [x & R [Relteh™[MP | nvz NMR
el In C)
. s
R, C=0.1,
MeOH
9 JER¢4bS " Ber 8aP, 120[)]- H1- Me | 1] ol | -o- A, CONE, Me | -3859 | 273 dec. |422 ¢MEE+ ) DMSO, base): 11.00(s, LY, 8.82(s,111); 6.53(d.11);
| Diethylaminocarboayl 7,10-dimethyl FAB 6.44(d,1H); 5.38(s.1 1{); 3.40(m 4H); 3.20(d, 1 H);
5.6,7.8.12.12b-hexahydro-4.8- . 2.98(d,HH1); 2.50-2,22(m, 480, 2.29(5.3H); 2.19(dd, 1H);
methunobenzofuoi 3. 2-ejpyreolo]2.3- 1.90(ddd, 1H); 1.79(s,3H); 1.68(m.2H).
gl isoquinoline- H9H)-ol hy({rochlufidc ‘
101 I8R-(4bS" .8ct.8aP. 126Py]-7.10- Me |OH| Ol O | COIN(CH )40} [ Me|-32521270-2801 451  [(DMSOY: 11.30(s.1H): 9.20(s. 1H); 9.16(s br.111):
- | Dimethyl F-marpholinocarhonyl- . dec. | (M+)¥El [6.62(d.1H); 6.58(d.1H); 6.19(s,11); 5.40(s, 111}
5,6.7.8.12.12b hexahydro-4.8- ' 3.70(d.11); 3.58(m,411); 3.48(m,4H): 3.40(d,1H);
methanoheazofurol3.2 clpyrrolul 2.3 30264, 1H); 3.08(m, TH); 2.85(d.311); 2752 62m. 1HD):
&l isoamobine L1 diol 2.50(m, 1HY; 2.48(d,1HY; 2.23(d. 1H; 1.86(s.3H);
ydrsachlorade | l?i(dd””
1t (1R 4bS-(4b.9aP)] 7- Me | H {OMe ol 1 R | CONG-Pryy |Me|-121.1] 214216 | 465 (M+.) {(DMSO): 10.20(s, 111); 8.05(s.1H); 6.66(d.1H); 6.51(d,1H),
Diisopropylaminocarbonyl-8, 14 \ o Et 4.68(d.11); 3.75(m,2H); 3.69(s,3H): 2.91(m. 11H);
dimethyl-4-hydroxy-3-methoxy- o 2.82(m.211); 2.40-2.20(m.3H); 2.25¢s.3H); 2.08(dd, 1H);
4.5.9.%.10.11-hexahydro-(6H)-{2.3- 1.95(m,2HY; 1.82(d, 1H); 1.74(s.31); 1.65(ddd, 1 H};
hlpyerolof 10.4blimino 1.25(d.12H)
X ethanuphenanthrene (*) . ' S
12 |8R-(40S" B 8aB.12b))-11- Me | H [OMe] -O- R | CONG-Pr), |Me|-378.1 {291 dec. | 463 (M+.) [(DMSO): 11.10(s.211); 6.80(d, 1H); 6.TO(.1H); 5.55(s.1H)a
Diisopropylaminocarbonyl-7.10- 3, El 3.97(d, 11); 3.70(s,3H); 3.67(m.2H); 3.25(d, 1H);
dimethyl-1-methory-5.6.7.8,12.12b- “ 3.22(m, 1HY; 3.07-2.92(m.2H1); 2.85(d.3H); 2.29-
hexahydro-(9H)-4.8- 2.12(m.1H); 2.40-2.20(m.2H1); 1.95(dd, 1H); 1.77(s.3H);
methanobe nzofuro 3.2 elpyrrolof 2,3- 1 ORI, 1.24G0 121D
2] isoguinokine hydrochlontde ve e gs
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Ex name lalp | MP ¢ | m/z NMR
. O
C=0.1,
MeOH
13] IﬂR-HbS'.SmEaB.IZhﬁ)l«l t- Me | OH | OMe |-O- CONE, ‘ Mej -358.8 | 204 dec.| 451 (M+.) |(DMSO): 11.20(s,1H); 9.22(s br, IH); 6.83(d,1H);
Diethylaminecar bonyl-7,10-dimethyl- El 6.70(d.1H); 6.20(s,1H): 5.49¢s, 1 H); 3.76(d.1ID);
1-miethoxy-5.6.7.8.12,12b hexahydro- 3.70(s,3H); 3.45(d.1TD); 3.37(g.411); 3.29(s. 311,
+ 8 methanvhenzofurol3.2- 13.18dd.1£1); 3.10(m. 11); 2.86(d br.3H): 2.75-2.61(m, 1H1);
elpyeroluf2.3-g] isoquinuline-8a(9H)- 2.55(m, 1H); 2.52(d.111); 2.22(d, 1H); 1.80(s.3H); 1.73d
ot hydrochloride br, 1H).
14 FLOR,40S-(4bf3.9af)}-7- Me | H [OMejOHI H CONEl2 Me i -340.5 | 234-235 1 437 (M+.}; ({CDCI3): 8.06(s br,1H), 7.25(s.1H); 6.60(ABq.2H);
Diethylaminocarbonyl 8, 14-dimethy)- i El 5.95(s. 111} 4.60(d. 1 H): 3:.79(s,3H); 3.56{dq.211);
-hydroxy- -methuxy-4h.5,9.9a,10, 1§ 3.40(dq.2H): 3.05(m, 1) 3.00(d. 1 H); 2.88(dd.1H ) 2.52-
he xahydro-(61h) [2.3 2.32(m,3H); 2.41(s,3H); 2.25-2.09(m.3H); 1.95(ddd. 1H);
hlpyrrolol10.4hlimsno .R8(s.311); 1.80(ddd.1H): 1.12(¢.611).
vthanophenanthrene (*) .
15 RR-(4bS 808P, 1201 11-(3- Me } H |OMej-O- CONH(CH )3 NE, | Me | -381.4 | 269-271 1402 (M+.);
Miethylaminopropyhammnocarbonyl. El
7. 10-dimethryl- | -methoxy-
5.6,7.8.12,12b hexahydro-(9ED-4.8-
methanohenzofured 3, 2.ejpyrrotof2.3.
2] isoquinoline dibydrochlonide
16 ISR-NhS‘.Ru.Baﬁ.thB)I-I i- Mc | H H 1-0O- CONEY  Mc | -559.2 1 240-241 | 405 (M+.),
| Dhethytaminocarbonyl. 7,10 dimethyl | El
5.6,7.8,12,12b-hexahydro-(9H)-4,8.
methanobenzofurofd, 2-ejpyrrolof2,3-
gl isoquinohine (*)
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{911}-4 8.methanohenzofuro{3.2-
elpyrrolo]2.3-g}] isoquinoline
hydrochloride

t-methoxy-5.6.7.8.12,12b-hexahydro-

Y R,
n
R,
i ; 20
Ex name R; [R2{ Ry lalp™ | MP | m/z NMR
. 4 ‘ )
C=0.1,
MeOH
17| (8R-(4bS” 88aB. 126P)}- T 10 Me | H {OMe| -O- COO-i-Bu |Me|-512.5[278-2719| 436.1
Brimethyl-1-methoxy- 11-(2- dec. (M+.); Bl
methylpropylox yearbonyl- R,
E 5.6.7.8.12.12b-hexahydro-{9H}-4,8-
methanobenzofuro]d, 2-ejpyrrolof2,3-
g} isoguinoline hydrochloride A
R {XK-GbSi.S(Laa@.IZhB)FIl< Me | H {OMe -0- CON(i~Bu)2 Mci-697.6 | 141-143 4910
Diisobutylaminocarbonyl- 7,10 (M+.): Ei
duncthyt t methoxy-56.7.8,12,12h- R,
hexahydro-- [OH]F4 8
methanobenzofucofd, 2-elpyrrolof2.3-
glisoquinoline (*) _
1] BrRbS sosap @110 | Me | H JOMe] -O- CONH-iPr  |Me| 4752|257 dec.| 4211
Dimethyl-I {-isupropylaminocarbony!- (M+.%; El

(*) compound transformed in the corresponding free base and, as such, characterised.
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Throughout this specification and the claims which follow, unless the
context requires otherwise, the word "comprise”, or variations such as "comprises”
or "comprising”, will be understood to imply the inclusion of a stated integer or

group of integers but not the exclusion of any other integer or group of integers.
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Claims

A compound. or sait thereor. of tormuta ([)

in which.

Ry 1s hvdrogen. linear or branched Cj.g alkvl. Cs.7 avcloasyl Cyg
cvcioalkvlalkvl. Cji.3 alkenvl. arvll azralkvl or ruran-2 or 3-vi alkyl or
(CH»);nCOR wherein m is [ to 3 and R represents hvdroxy. C-.35 aikoxy,

OC;_ g alkenvl or alkvian . orRes-a-grows=-Boadhereinrenresanic o se/

R is hvdrogen, hydroxv or C .z alkoxy. halogen, nitro. NRgRo. SRg, where
Rg and Ro. which may be the same or diffgrent. are each hydrogen. Cy_g aikyl,
or COR where R is detined above:

R3 is hvdrogen. hvdroxy. Cj.5 alkoxy. halogen. SRg. nire. NHRjg,
NRoRjj. NHCOR g, NHSO-R)g. where Ryp and Ry). which may be the
sarne or different. are each hvdrogen or C_, alkvl

Ry and Rs. which mav be the same or different. are each inzzoendently

hyvdrogen. hydroxy. Cj_s aikoxy. or togeiner may form an oxy grouz -O-),

Rg is a group

in which Ry is defined above. there being up to three R3 groups in the phenyl
ring. or Rg 15 a group CiZ)HR - i which Z is oxvgen or sulphur. R-~is Cy .43
alkvl. Cy.yg alkoxy or NRy3Ry4. where Ry3 and Ryy . which may be the
same or different. are hvdrogen. linear or branched Cj_g alkvi.  C3.9

cycloalkvl. Cy.g cveloalhilalkyl, C3.o alkemvl anvi. aralky] er—esr—eptronatiy-
sebstituted-hetereeveiemny or may torm together a C3_g alkvl ring vhich may

be interrupted by an oxygen or a nirrogen
R=1s hvdroven. Cy_ g aikvl. Ca_; g alkenvi. or s a group
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in which R3 is defined above, and,
aisOorl,

when n=0, (i) X is NH, oxygen or sulphur and Y is CH or a ‘RG or R4-substituted

carbon; or (ii) X is NH and Y is N; and when n=1, then X and Y are both N, or

N and CH.
A compound according to claim 1. in which Ry is methyl, ethyl, propyl, allyi

or cvclopropylmethyl.

A compound according to claim | or 2, in which Ry is hydrogen or hydroxy.

A compound according to any one of claims | to 3, in which R3 is hydrogen,

hvdroxy or miethoxy

A compound according to any one of claims | to 4, in which each of R4 and

Rg is hydrogen, hydroxy, methoxy or together they form an oxy group.

A compound according to any one of claims 1 to 5, in which Rg is
COO-iPr, CONEtp, CONH-i-Pr. CON(i-Pr)2, CONHCH,Ph, CON(-CH3-)4,
CON(-CoH40CHHg-), CON(i-Bu)y or CONH(CH»7)3NEt; .

A compound according to claim 1 in whicin =0, X is NHand Y
is CH or a Rg- or Ry-substituted carbon atom, where Rg is a group -C(Z)-R12
where R9 is Cy_g alkyl, Cy_g alkoxy or NR3R 4 where Ry3 and R4 are as

defined in claim 1 and Z is oxygen; and Ry is methyl.

A compound selected from-

[8R-(4bS™ . 8ct,8aB. 12bB)]- | 1-Diethylaminocarbonyl-7,10-dimethyi-
5.6,7.8,12.12b-hexahydro-4,8-methanobenzofuro{3.2-¢]pyrrolo(2.3-g]
isoquinoline-1,8a(9H)-diol hydrochloride,

[SR-(4bS™ 80.8aB, 12bf3)]-1 I-Diethylaminocarbonyl-10-methyl-7-(2-propenyt)-
5.6,7,8,12.12b-hexahydro-4 8-methancbenzoturo[3,2-e]pyrrolo[2,3-¢}
1isoquinoline-1.8a(9H)-diol hydrochloride;

[S8R-(4bS™ 8x.8ap. 12bP)]-7-Cyclopropylmethyl- | 1-diethylaminocarbonyl-10-
methyl-5,6,7,8,12, 12b-hexahydr0-4,S—methanobenzofuro[3,Z-e]p}frrolo[Z{S-g]

isoquinoline-1,8a(9H)-diol hydrochloride,
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[BR-(4bS™ 8. 8af. 12bPY-1 I-Dicthvlaminocarhonyl- 10-methyl-
5.6.7.8.12.12b-hexaivdro-4.8-methanobenzoruro(3.2-¢]pvrrole|

isoquinoline-1,8a(OH)-diol hvdrochlonde:

-propyvi-
5-v1

7-
2.

[S8R-(+bS™ Sci.8ap. 12bB)]- 1 1-Diisopropvlammocarbonyi-7.10-dimethvl-
5.6.7.8.12.12b-hexahvdro-4.8-methanobenzoturo[53.2-¢]pvrrolo[2.3-z2]
isoquinoline- 1. 8a(9H)-diol hvdrochlonde:

[SR-(4bS™ Sct.8aB.12b03)]- 1 1-Benzyiaminocarbonyl-7. 10-dimethyl-
5.6.7.8.12.12b-hexahvdro-+4.8-methanobenzofuro[3,2-¢]pyrrolo[2.3-2]

isoquinoline-1.8a(9H)-diol hvdrochloride:

[SR-{4bS™ 8c.8ap.12bB)]-1 1-Diethviaminocarbonyi- 7. 10-dimethyi- i -methoxy-
3.6.7.8.12.12b-hexahvdro-t 9H)-4 S-methanobenzofuro[3.2-ejpyrro.of 2.3-¢]
isoquinoline hvdrochloride.

[SR-(4bS™ Sce.8af. 12bB1]-7.10-Dimerthyi-1 1-pyrrolidinocarbonyi-

3,6.7.8.12.12b-hexahvdro-4.8-methanobenzorurof{3.2-e]pvrrolo[2.3-y
isoquinoline-1.8a(9H)-diol hvdrochloride:

(8R- <4bs* Sct.8aB.12bB)]- 1 I-Diethvlaminocarbonyl- 7.1 10-dimethyi-
5.6.7.8.12.12b-hexahvdro-+.8-methanobenzoturo{3.2-e]pyvrrolo[2.3-¢]
isoquinoline-1{9H)-ol hvdrochloride:

[SR-(-le*.Sa,SaB.wiZbB‘f]-’."IO-Dimeth_\'E—l ! -morpholinocarbonyi-
3.6.7.8.12. 12b-hexahvd-o-4.8-methanobenzoture{3.2-¢Jpyrrolo{2.5-¢]
isoquinoiine- 1 8a(9H)-diol hvdrociiloride.

[10R.4bS-(4bB.9ap1]-"-Diisopropyiaminocarponyl-8. 14-dimethyl-=-hvdroxy-3-
methoxyv-4b.5.9.9a. 10,1 1-hexahvdro-1oH)-[2.3-hipyrrolo[ | 0.4bJimino
ethanophenanthrene (™).

[8R-(4bS™ Sc.8aB.12b81]- | 1-Disopropyiaminocarbonyl-7. 10-dimethyl-1-
methoxy-3.6,7.8.12.12b-hexahydro-( 9H)-4.8-methancbenzoturo3.2
e]pyvrrolo[2.3-¢] isoquinoline hvdrochioride.

[SR-(4bS ™ .3¢e.8apB.12bP)]-1 1 -Diethvlaminocarbonyl-7. 10-dimethyi- i -methoxv-
5.6.7.8.12. 1 3b-hexahvdro-4.3-methanobenzoruro[3 .2 -elpyrrolof 2.3 -x]
isoquinoline-8at9H -0l hvdrochionde.

[1O0R 4bS-(4bf.9af1] -“-Dxeth\'lammocarhc'w! 8. i4-dimethyi-<-hivdroxy-3-
methoxv-4b.5.9.9a.10.1 [-hexahvaro-teH)- 2. 3-hjpvrrolo{ 10.4bjimimo

e{hanopnenamhrene( \.
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[SR-(4bS”.Sc.8ap.12bB))-1 | -(3-Diethviaminopropyljaminocarbonyi-~. 10-
dimethyl-1-methoxv-3.6.7.8.12 1 2b-hexahvdro-(9H)-4.8-
methanobenzoturo{3.2-¢]pvrrolo(2.3-z) isoquinoline dihvdrochlonde.

[SR-(4bS" 8c.8af.12bB))- 1 1-Diethvlaminocarbonyl-7, 10-dimethvi-
5.6.7.8.12.12b-hexahvdro-(9H)-4.S-methanobenzofuro[3,2-¢]pyrroici2.3-2]

isoquinoline (*);

[8R-(4bS™ Sc.8aB.12bB)]-7.10-Dimethvi-1-methoxv- 1 1-(2-
methyvipropvl)oxvcarbonvi-5.6.7.8.12.12b-hexahvdro-[9H}-4.8-
methanobenzofuro[3.2-e]pvrrolo[2.3-2] isoquinoline hvdrochloride.

[BR-(4bS™ 8c.8ap.12bP)]- 1 1-Diisobutvlaminocarbonyl-7.10-dimetayi-1-
methoxv-3.6.7.8,12. 12b-hexahvdro--[9H]-4,8-methanobenzoturo[3.2-

e]pvrrolo[2.5-¢] isoquinoiine (*).

[8R-(4bS”.Sct.8af.12bB)]-7.10-Dimethyvl- 1 1-isopropvlaminocarbon - |-
methoxv-3.6.7 8.12. 12b-hexahvdro-[9H]-4.8-methanobenzoturo(3.2-
e]pvrrolo[2.3-¢] isoquinoline hydrochloride.

A pharmaceutical composition compnising a2 compound according to 2ny one

of claims | 10 8 and a pharmaceuticaliv acceptable carrier

A method for the manufacture of a medicament for use as an analgesic,
immunosuppressant to prevent rejection in organ transplant and skin graft,
anti-allergic and anti-inflammatory agent, brain cell proteciant, for the
treatment of drug and alcohol abuse, to decrease gastric secretion, for the
treatment of diarrhoea, cardiovascular and respiratory diseases. cough and
respiratory depression, mental illness, epileptic seizures and other
neurologic disorders comprising the step of bringing a compound accerding

to any one of claims 1 to 8 into a form suitable for administration.

A method for the treatment and/or prophylaxis in mammals, particularly

- 22 -
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humans. of the therapeunic conditions as detined in claim 12, which comprises
administering 1o the mammal in need of such treaiment and/or preopaviaxis an

effective amounc .t a compound according to any one of claims | to 3

- 23 -



5

INTERNATIONAL SEARCH REPORT In  uunal Applicaton “o

PCT/EP 95/02694

A. CLASSIHFICATTION OF SUBIEFCT MAITTER

IPC 6 C07D491/20 CO7D471/08
C07D491/10
221:00,209:00)

A61K31/435
//(C07D491/20,307:00,221:00,209:00),(CO7D471/08,

C07D495/08  CO7D495/20

According to inlernanonal Patent Classiheason (IPCY or to both nabonal classificaton and 1PC

B. FIELDS SEARCHED

IPC 6 CO7D A61K

Mimmum documentaton scarched (classificayon system foltowed by classificauon symbols)

Documentaton scarched other than mimmum documentauon Lo the cxtent that such documents are included 1n the fieids scarched

Blectromic data hase consulted during the mernauounal scarch (name of data base and, where pracucal, scarch ’erms used)

C. DOCUMENTS CONSIDERED 1'0 BE RELEVANT

Category ° | Citaton of document, with mdication, where appropnate, of the relevant passages

X ARCHIV DER PHARMAZIE,

pages 629-636,
GOERLITZER ET AL.

glchinoline’

S o

vol. 325, no. 10, 1992 WEINHEIM DE,

'1,12-Epoxy-6,12a-iminoethano~naphthol[2,1-

see page 629, column 1, paragraphs 1 and 2
and page 631, compounds 8¢-8)

1,9

D Further documeiss are listed in the conunuabon of hox (.

Patent fasmsly members are lisied 1n annex.

* Speaial categories of ated documents :

"A° document defining the general state of the art which 1s not
considersd to be of parucular relevance

"E” earlier document but pubiished on or aiter the internauonal
filng date

“1." document which may throw doubits on priciity claum(s) or
which 15 ated to establish the pubitcatron date of another
citaton or other spectal reason (as speerfred)

‘O docurnent referring (o an oral disclosure, use, cxhtiiion or
other means

P document publishcd prior to the internauonat filing date but
iater than the prniority date claimed

“T* later docurnent published afler the international filing date
or prionty datc and not in conflict with the applicaton but
erted to undersiand the prinaiple or theory underiying the
invention

“¥" document of particular relevance; the clatmed invention
cannot be considered novel or cannot he conndered o
involve an nvenuve step when the document 1§ taken slone

*Y" document of partcular relevance; the claimed invention
cannot be conmidered Lo mvolve an inventve step when the
document s combined with ane dr more other such docu-
menis, such combination being otvious to a person skriled
n the art.

“&" document member of the same patent famety

Dale of the actual compiction of the internatonal ssarch

27 September 1995

Pate of mathing of the imtcrnauonal search report

-5 10 '3_5

Name and matiing address of the ISA
turopean Patent Uflice. PR, 5818 Patendaan 2

NI, - 2380 LIV Rapswik
Tel. { ' 31-70) 340-2040, Tx. 31 651 cpo nt,

Fax: ¢+ 31-70) 340-3046

Authonzed officer

Alfaro Faus, I

Forsy PCT ISA 210 (second sheet) {July 1992)

Relevant w claim No.




ternauonal appucaton No,

INTERNATIONAL SEARCH REPORT PCT/EP 95/ 07694

Box 1

Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

1. D

. [

» ]

This international search report has not been estatlished in respect of certain claims under Arucle 17(2)(a) for the ciowing reasons:

Claims Nos.:
because they relate to subject matter not required 10 be searched by this Authoruy, namely:

Although claim 13 is directed to a method of treatment of (dtagnostic

method practised on) the human/animal body, the search has been carried out
and based on the alleged effects of the compound/compoisition.

Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such

an extent that no meaningful international search can be ¢arried out, specifically:

Claims Nos.:
because they are dependent claims and are net drafted in accordance with the second and third sentences cf Rule 6.4(a).

Box i1

Observations where unity of invention is léc‘king (Cantinuation of item 2 of first sheet)

—

i

o

B

U

Remark on Protest

This Internationai Searching Autherity found multiple inventions in thus international spplication, as follows:

As all required additional search fees were umeliy paid by the applicant, this international search report sovers all
searchabie claims.

As all searchable claims could be searches without offort jusufying an additional fee, this Authoruy did not tnvite payment
of any addiuonal fee,

As only some of the required additional search fees were umely pad by the applicant, this international search report

covers only those claims for which fees were pad, spesifically clams Nos.:

No required additional search fees were trmely paid by the applicant. Consequendy, this wnlernauonal searca report is
restricted to the invention first mentioned in the elauns; it 15 cavered by dlauns Nos.:

. The additional search fees were accompanied by the atpiicant s protest.

7 ] No protest accompanied the paymen! of addiuonal search fees.

Form PCT/ISA,210 [contnuation of first sheet (1)) {July 1992)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	SEARCH_REPORT

