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USE OF AZABICYCLO HEXANE DERIVATIVES

The present invention relates to a novel salt of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]-
hexane and solvates thereof, pharmaceutical formulations, processes for their preparation,
and their use in medicine.

The structure of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yI)-4H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]lhexane Is indicated below as the

compound of formula (l):
=\
j N “\'Nﬁi‘(N (1)
F N
F \/\»S \

The compound of formula (I) can be prepared by the reaction of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-azabicyclo[3.1.0]lhexane and 3-[(3-chloropropyl)thio]-4-methyl-5-
(4-methyl-1,3-oxazol-5-yl)-4H-1,2 4-triazole, in a suitable solvent, for example DMF or NMP,
In the presence of a base, for example Na,CO; or K,CO; in combination with Nal or K.

The hydrochloride salt of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-
1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane can be prepared
by adding hydrochloric acid or hydrogen chloride under N, to a solution of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]Jhexane in an etheral solvent (such as Et,O) or an alcoholic
solvent (such as isopropanaol).

The compound of formula (I) and its hydrochloride salt, described in the International Patent
Application W02005/080382, have been found to be useful in the treatment of all aspects of
drug dependency, including drug intake, relapse to drug-seeking behaviour following
abstinence and withdrawal symptoms from drugs of abuse such as alcohol, cocaine, opiates,
nicotine, benzodiazepines and inhibition of tolerance induced by opioids, as well as for the
treatment of drug craving. It is also useful as an antipsychotic agent for example in the
treatment of schizophrenia, schizo-affective disorders, schizophreniform diseases, psychotic
depression (which term includes bipolar depression, unipolar depression, single or recurrent
major depressive episodes with or without psychotic features, catatonic features,
melancholic features, atypical features or postpartum onset, seasonal affective disorder and
dysthymia, depressive disorders resulting from a general medical condition including, but
not limited to, myocardial infarction, diabetes, miscarriage or abortion), anxiety disorders
(which includes generalised anxiety and social anxiety disorder), mania, acute mania,
paranoid and delusional disorders. The compounds are also useful for the treatment of a
family of related disorders referred to as somatoform disorders, as well as for the treatment
of premature ejaculation.
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For use in medicine there exists a need for the compound to be prepared in a form suitable
for ease of isolation in large scale manufacture and ease of formulating into an acceptable
product for administration to patients. It is difficult to predict the physical characteristics of
any particular salt of a compound and small, but significant, differences in physical
properties may equate to large savings In the manufacture and formulation of a
pharmaceutical product containing the compound.

The present invention provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]lhexane tartrate,
which may be used as an alternative to the free base and the hydrochloride salt of the
compound of formula (I) for therapeutic administration or as an intermediate in the
preparation of other salts.

The tartrate salt of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]hexane may be prepared by
an efficient, economic and reproducible process particularly suited to large scale
preparation.

The tartrate salt of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-y|]thio}propyl)-3-azabicyclo[3.1.0lhexane  (hereinafter also
referred to as "the tartrate") has improved stability over the hydrochloride salt of 1-[2-fluoro-
4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane.

Therefore, as a first aspect of the present invention there is provided 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-
yllthio}propyl)-3-azabicyclo[3.1.0]hexane tartrate or a pharmaceutically acceptable solvate
thereof.

The present invention includes within its scope all isomers, including racemates,
enantiomers, tautomers and mixtures thereof. For example, it will be appreciated that
tartaric acid (HO,C-CH(OH)-CH(OH)-CO,H; 2,3-dihydroxybutanedioic acid) exists in three
stereoisomeric configurations: (2R,3R), which is naturally occurring and is also known as L-
(+)-tartaric acid or dextrotartaric acid; (2S,3S) which is known as levotartaric acid or D-(-)-
tartaric acid; and the achiral form, mesotartaric acid. The present invention encompasses
the tartrate salt of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]lhexane derived from all
three stereocisomeric configurations of tartaric acid. As used herein, the terms “tartrate” and
‘tartaric acid” are intended to include all stereocisomeric configurations unless otherwise
indicated.
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In one embodiment, the present invention provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-
(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo-
[3.1.0]hexane-(2R,3R) tartrate or a pharmaceutically acceptable solvate thereof.

It will also be appreciated that 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-0xazol-5-yl)-4 H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
possesses chiral centres at positions 1 and S in the 3-azabicyclo[3.1.0]hexane portion of the
molecule. Because of the fixed cis disposition, the compound exists in two stereocisomers
which are enantiomers with respect to the chiral centres in the cyclopropane:

H
-N ’\\N
[Wacelgves

F g \
l Resolution
- H R
N LN 4 N TN
SO S SO0 S
F \_’\_,S \ = \’-\-—S \
(1S, 5R) (1R, 53)

In one embodiment of the present invention, there is provided (1S,5R)-1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-o0xazol-5-yl)-4 H-1,2,4-triazol-3-yl]-
thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate or a pharmaceutically acceptable solvate
thereof.

As used herein, the term “1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-
1,3-0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate”
encompasses:

(i) (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-y)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate;

(i) (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2S,3S) tartrate;

(iii) (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (meso) tartrate;

(iv) (1R,5S)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yI)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate;

(V) (1R,5S)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2S5,3S) tartrate,

(Vi) (1R,5S)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-y)-4H-1,2 4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (meso) tartrate;

(vi) a mixture of (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
(2R,3R) tartrate and (1R,5S)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-

3
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(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]-
hexane (2R,3R) tartrate;

(viii) a mixture comprising any combination of (i), (ii), (iii), (iv), (v) and/or (vi) as defined
above.

As used herein, the term “(1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-

methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane tartrate”

encompasses.

(1X) (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate;

(X) (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-
5-yl)-4H-1,2 ,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2S,3S) tartrate;

(xi) (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-
5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (meso) tartrate;

(xii) a mixture comprising any combination of (ix), (x) and/or (xi) as defined above.

In the context of the present invention, stereochemical isomers enriched in configuration
(1S,5R) of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-
4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate correspond in one
embodiment to at least 90% enantiomeric excess. In another embodiment, the isomers
correspond to at least 95% enantiomeric excess. In another embodiment, the isomers
correspond to at least 99% enantiomeric excess.

In another aspect of the invention, there is provided 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-
(3-{[4-methyl-5-(4-methyl-1,3-o0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo-
[3.1.0]hexane tartrate in which the ratio of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]-
hexane to tartaric acid (by mole) is 1:1.

In one embodiment of the present invention, the tartrate is substantially free of alternative
salt, free base or impurity. By "substantially free" is meant containing less than 10%,

preferably less than 5%, more preferably less than 2%, of impurity. The impurity may be
other compounds or other salts or solvates of the compound of formula (l).

Depending on the solvent from which the tartrate is recovered, the tartrate may be obtained
as a solvate, such a solvate also forms one aspect of the present invention. In one
embodiment the solvate is a pharmaceutically acceptable solvate. A suitable solvate is a
hydrate. In a further embodiment the hydrate may have a variable water content between 2-
5% wtwt. In one embodiment, 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate
which is a sesquihydrate (1: 1.5 molecules of water) is provided.
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The present invention encompasses 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl|-5-
(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a solvate thereof isolated in pure form or when admixed with other materials.

Therefore, in one aspect there is provided 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-o0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]-
hexane tartrate or a solvate thereof in isolated form.

In another aspect there is provided 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-
(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a solvate thereof In pure form. In one embodiment, 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyi-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate is greater than 90% pure, such as greater
than 95% pure, or greater than 98% pure.

In a further aspect there is provided (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]-
hexane tartrate or a solvate thereof in crystalline form.

In a still further aspect there is provided 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-
methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]-
hexane tartrate or a solvate thereof in polymorphic form(s).

A further aspect of the invention provides (1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-
{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]-
hexane (2R,3R) tartrate having a melting point of about 122°C and having a Raman or
XRPD spectrum or C13 solid state NMR spectrum substantially as disclosed below.

The present invention also provides for 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-
5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a solvate thereof when admixed with other material, for example another salt of 1-
[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane.

The  1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-
1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate may be prepared by
contacting appropriate stoichiometric amounts of free base with tartaric acid. In one
embodiment, the base is in solution. In another embodiment, both are in solution.

Most commonly used solvents are suitable for mobilising the free base, for example
alcohols such as ethanol or methanol, ketones such as acetone, esters such as ethyl
acetate, halogenated hydrocarbons such as dichloromethane, and ethers such as
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tetrahydrofuran. The tartaric acid may be added as a solid, as an aqueous solution, or as a
solution in an organic solvent such as ethanol, methanol, propan-2-ol, or acetone.

For the preparation of the tartrate, the concentration of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-
3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo-
[3.1.0]hexane base is preferably in the range 3 to 25% weight/volume, more preferably in
the range 5 to 15% . The concentration of tartaric acid when used in solution is preferably
in the range 0.5 to 10 molar, such as for example between 5 to 10 molar.

The salt may be isolated in solid form by conventional means from a solution thereof
obtained as above. For example, a non-crystalline salt may be prepared by precipitation
from solution, spray drying and freeze drying of solutions, evaporating a solution to a glass,
or vacuum drying of oils, or solidification of melts obtained from reaction of the free base
and the acid.

Crystalline salts may be prepared by directly crystallising from a solvent in which the product
has limited solubllity, or by triturating or otherwise crystallising a non-crystalline salt. For
example, the tartrate may be recrystallised from a variety of organic solvents, such as
acetonitrile, butanone, acetone, sec-butanol, dichloromethane, ethanol, 3-pentanone,
propan-2-ol, methanol, ethyl acetate and toluene. An improved yield of the salt is obtained
by evaporation of some or all of the solvent or by crystallisation at elevated temperature
followed by controlled cooling, preferably in stages. Careful control of precipitation
temperature and seeding may be used to improve the reproducibility of the production
process and the particle size distribution and form of the product. Individual polymorphs are
preferably crystallized directly from a solution of the salt, although recrystallizing a solution
of one polymorph using seeds of another polymorph may also be carried out.

1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane and (1S,5R)-1-[2-fluoro-4-(trifluoro-
methyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-
3-azabicyclo[3.1.0]hexane may be prepared by the process set forth in the Examples.

1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate may be obtained as a solvate,
when during isolation from solution it becomes associated with the solvent in which it is
dissolved.

Tartaric acid is commercially available.

The present invention further provides a process for preparing (1S,5R)-1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-1,2 ,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane (2R,3R) tartrate, according to the following
Scheme 1, which will be illustrated in the Experimental Section.
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(1S,5R)-1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-
4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane has been found to exhibit affinity
for dopamine receptors, in particular the D; and D, receptors, and is useful in the treatment
of disease states which require modulation of such receptors. (1S,5R)-1-[2-fluoro-4-
(trifluoromethyl)pheny|]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-yl]-
thio}propyl)-3-azabicyclo[3.1.0]nexane has also been found to have greater affinity for
dopamine D5 than for D, receptors.

From the localisation of D; receptors, it could be envisaged that the tartrate would have
utility for the treatment of a substance-related disorder where it has been suggested that D,
receptors are involved (e.g. see Levant, 1997, Pharmacol. Rev., 49, 231-252;, and
Heidbreder CA, Gardner EL, Xi ZX, Thanos PK, Mugnaini M, Hagan JJ, Ashby CR Jr.
(2005) Brain Res. Brain Res. Rev., 49(1). 77-105). Examples of such substance abuse are
cocaine, ethanol, nicotine, benzodiazepines, alcohol, caffeine, phencyclidine and
phencyclidine-like compounds, opiates such as cannabis, heroin, morphine, sedative,
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hypnotic, amphetamine or amphetamine-related drugs such as dextroamphetamine or
methylamphetamine abuse or a combination thereof. 1-[2-fluoro-4-(trifluoromethyl)phenyl]-
3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-1,2,4-triazol-3-yl]thio}propyl)-3-
azabicyclo[3.1.0]hexane tartrate may be used for treatment of all aspects of drug
dependency including drug intake, relapse to drug-seeking behaviour following abstinence
and withdrawal symptoms from drugs of abuse such as alcohol, cocaine, opiates, nicotine,
benzodiazepines and inhibition of tolerance induced by opioids. In addition, 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-1,2,4-triazol-3-yl]-
thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate may be used to reduce craving and therefore
will be useful in the treatment of drug craving. Drug craving can be defined as the incentive
motivation to self-administer a psychoactive substance that was previously consumed.
Three main factors are involved in the development and maintenance of drug craving: (1)
Dysphoric states during drug withdrawal can function as a negative reinforcer leading to
craving; (2) Environmental stimuli associated with drug effects can become progressively
more powerful (sensitization) in controlling drug seeking or craving, and (3) A cognition
(memory) of the ability of drugs to promote pleasurable effects and to alleviate a dysphoric
state during withdrawal. Craving may account for the difficulty that individuals have in giving
up drugs of abuse and therefore contributes significantly to the development and
maintenance of drug dependence.

The therapeutic effect of currently available antipsychotic agents (neuroleptics) is generally
believed to be exerted via blockade of D, receptors; however this mechanism is also
thought to be responsible for undesirable extrapyramidal side effects (eps) associated with
many neuroleptic agents. It has been suggested that blockade of the recently characterised
dopamine D; receptor may give rise to beneficial antipsychotic activity without significant
eps. (see for example Sokoloff et al, Nature, 1990; 347:. 146-151; and Schwartz et al,
Clinical Neuropharmacology, Vol 16, No.4, 295-314, 1993).

Thus 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-
1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate is of potential use as
antipsychotic agents for example in the treatment of schizophrenia, schizo-affective
disorders, psychotic depression, mania, paranoid and delusional disorders. Furthermore,
they could have utility as adjunct therapy in Parkinsons Disease, particularly with
compounds such as L-DOPA and possibly dopaminergic agonists, to reduce the side
effects experienced with these treatments on long term use (e.g. see Schwartz et al., Brain
Res. Reviews, 1998, 26, 236-242). Other conditions which may be treated by the tartrate
iInclude dyskinetic disorders such as Parkinson's disease, neuroleptic-induced parkinsonism
and tardive dyskinesias; depression (which term includes bipolar depression, unipolar
depression, single or recurrent major depressive episodes with or without psychotic features,
catatonic features, melancholic features, atypical features or postpartum onset, seasonal
affective disorder and dysthymia, depressive disorders resulting from a general medical
condition including, but not limited to, myocardial infarction, diabetes, miscarriage or
abortion); anxiety disorders (which includes generalised anxiety and social anxiety disorder);
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agitation; tension; social or emotional withdrawal in psychotic patients; cognitive impairment
including memory disorders (including Alzheimer’s disease, dementia, amnesic disorders
and age-associated memory impairment); psychotic states associated with
neurodegenerative disorders, e.g. Alzheimer's disease; eating disorders (including anorexia
nervosa and bulimia nervosa); obesity; sexual dysfunction; sleep disorders (including
disturbances of circadian rhytnm, dyssomnia, insomnia, sleep apnea and narcolepsy);
emesis; movement disorders; obsessive-compulsive disorders; amnesia; aggression;
autism; vertigo; dementia; circadian rhythm disorders; convulsions; epilepsy; and gastric
motility disorders e.g. IBS.

A wide range of psychiatric and neuropsychiatric disorders appear to be related to
Obsessive-Compulsive Disorder, and in particular, somatoform disorder 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2 ,4-triazol-3-yl]-
thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate may also be used for the treatment of a
somatoform disorder such as body dysmorphic disorder and hyperchondriasis, bulimia
nervosa, anorexia nervosa, binge eating, paraphilia and nonparaphilic sexual addictions,
Sydeham's chorea, torticollis, autism, and movement disorders, including Tourette's
syndrome.

1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate is also useful for the treatment of
premature ejaculation.

Within the context of the present invention, the terms describing the indications used herein
are classified in the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition,
published by the American Psychiatric Association (DSM-IV) and/or the International
Classification of Diseases, 10th Edition (ICD-10). The various subtypes of the disorders
mentioned herein are contemplated as part of the present invention. Numbers in brackets
after the listed diseases below refer to the classification code in DSM-IV.

Within the context of the present invention, the term “substance-related disorder” includes:-

Substance-related disorders including Substance Use Disorders such as Substance
Dependence, Substance Craving and Substance Abuse; Substance-Induced Disorders
such as Substance Intoxication, Substance Withdrawal, Substance-Induced Delirium,
Substance-Induced Persisting Dementia, Substance-Induced Persisting Amnestic Disorder,
Substance-Induced Psychotic Disorder, Substance-Induced Mood Disorder, Substance-
Induced Anxiety Disorder, Substance-Induced Sexual Dysfunction, Substance-Induced
Sleep Disorder and Hallucinogen Persisting Perception Disorder (Flashbacks);, Alcohol-
Related Disorders such as Alcohol Dependence (303.90), Alcohol Abuse (305.00), Alcohol
Intoxication (303.00), Alcohol Withdrawal (291.81), Alcohol Intoxication Delirium, Alcohol
Withdrawal Delirium, Alcohol-Induced Persisting Dementia, Alcohol-Induced Persisting
Amnestic Disorder, Alcohol-Induced Psychotic Disorder, Alcohol-Induced Mood Disorder,
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Alcohol-Induced Anxiety Disorder, Alcohol-Induced Sexual Dysfunction, Alcohol-Induced
Sleep Disorder and Alcohol-Related Disorder Not Otherwise Specified (291.9);
Amphetamine (or Amphetamine-Like)-Related Disorders such as Amphetamine
Dependence (304.40), Amphetamine Abuse (305.70), Amphetamine Intoxication (292.89),
Amphetamine Withdrawal (292.0), Amphetamine Intoxication Delirium, Amphetamine
Induced Psychotic Disorder, Amphetamine-Induced Mood Disorder, Amphetamine-Induced
Anxiety Disorder, Amphetamine-Induced Sexual Dysfunction, Amphetamine-Induced Sleep
Disorder and Amphetamine-Related Disorder Not Otherwise Specified (292.9); Caffeine
Related Disorders such as Caffeine Intoxication (305.90), Caffeine-Induced Anxiety
Disorder, Caffeine-Induced Sleep Disorder and Caffeine-Related Disorder Not Otherwise
Specified (292.9); Cannabis-Related Disorders such as Cannabis Dependence (304.30),
Cannabis Abuse (305.20), Cannabis Intoxication (292.89), Cannabis Intoxication Delirium,
Cannabis-Induced Psychotic Disorder, Cannabis-Induced Anxiety Disorder and Cannabis-
Related Disorder Not Otherwise Specified (292.9); Cocaine-Related Disorders such as
Cocaine Dependence (304.20), Cocaine Abuse (305.60), Cocaine Intoxication (292.89),
Cocaine Withdrawal (292.0), Cocaine Intoxication Delirium, Cocaine-Induced Psychotic
Disorder, Cocaine-Induced Mood Disorder, Cocaine-Induced Anxiety Disorder, Cocaine-
Induced Sexual Dysfunction, Cocaine-Induced Sleep Disorder and Cocaine-Related
Disorder Not Otherwise Specified (292.9); Hallucinogen-Related Disorders such as
Hallucinogen Dependence (304.50), Hallucinogen Abuse (305.30), Hallucinogen
Intoxication (292.89), Hallucinogen Persisting Perception Disorder (Flashbacks) (292.89),
Hallucinogen Intoxication Delirium, Hallucinogen-Induced Psychotic Disorder, Hallucinogen-
Induced Mood Disorder, Hallucinogen-Induced Anxiety Disorder and Hallucinogen-Related
Disorder Not Otherwise Specified (292.9); Inhalant-Related Disorders such as Inhalant
Dependence (304.60), Inhalant Abuse (305.90), Inhalant Intoxication (292.89), Inhalant
Intoxication Delirium, Inhalant-Induced Persisting Dementia, Inhalant-Induced Psychotic
Disorder, Inhalant-Induced Mood Disorder, Inhalant-Induced Anxiety Disorder and Inhalant-
Related Disorder Not Otherwise Specified (292.9); Nicotine-Related Disorders such as
Nicotine Dependence (305.1), Nicotine Withdrawal (292.0) and Nicotine-Related Disorder
Not Otherwise Specified (292.9); Opioid-Related Disorders such as Opioid Dependence
(304.00), Opioid Abuse (305.50), Opioid Intoxication (292.89), Opioid Withdrawal (292.0),

Opioid Intoxication Delirium, Opioid-Induced Psychotic Disorder, Opioid-Induced Mood
Disorder, Opioid-Induced Sexual Dysfunction, Opioid-Induced Sleep Disorder and Opioid-

Related Disorder Not Otherwise Specified (292.9); Phencyclidine (or Phencyclidine-Like)-
Related Disorders such as Phencyclidine Dependence (304.60), Phencyclidine Abuse
(305.90), Phencyclidine Intoxication (292.89), Phencyclidine Intoxication Delirium,
Phencyclidine-Induced Psychotic Disorder, Phencyclidine-Induced Mood Disorder,
Phencyclidine-Induced Anxiety Disorder and Phencyclidine-Related Disorder Not Otherwise
Specified (292.9); Sedative-, Hypnotic-, or Anxiolytic-Related Disorders such as Sedative,
Hypnotic, or Anxiolytic Dependence (304.10), Sedative, Hypnotic, or Anxiolytic Abuse
(305.40), Sedative, Hypnotic, or Anxiolytic Intoxication (292.89), Sedative, Hypnotic, or
Anxiolytic Withdrawal (292.0), Sedative, Hypnotic, or Anxiolytic Intoxication Delirium,
Sedative, Hypnotic, or Anxiolytic Withdrawal Delirium, Sedative-, Hypnotic-, or Anxiolytic-
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Persisting Dementia, Sedative-, Hypnotic-, or Anxiolytic- Persisting Amnestic Disorder,
Sedative-, Hypnotic-, or Anxiolytic-Induced Psychotic Disorder, Sedative-, Hypnotic-, or
Anxiolytic-induced Mood Disorder, Sedative-, Hypnotic-, or Anxiolytic-Induced Anxiety
Disorder Sedative-, Hypnotic-, or Anxiolytic-lnduced Sexual Dysfunction, Sedative-,
Hypnotic-, or Anxiolytic-Induced Sleep Disorder and Sedative-, Hypnotic-, or Anxiolytic-
Related Disorder Not Otherwise Specified (292.9); Polysubstance-Related Disorder such as
Polysubstance Dependence (304.80); and Other (or Unknown) Substance-Related
Disorders such as Anabolic Steroids, Nitrate Inhalants and Nitrous Oxide.

Within the context of the present invention, the term “psychotic disorder” includes :-

Schizophrenia including the subtypes Paranoid Type (295.30), Disorganised Type (295.10),
Catatonic Type (295.20), Undifferentiated Type (295.90) and Residual Type (295.60);
Schizophreniform Disorder (295.40); Schizoaffective Disorder (295.70) including the
subtypes Bipolar Type and Depressive Type; Delusional Disorder (297.1) including the
subtypes Erotomanic Type, Grandiose Type, Jealous Type, Persecutory Type, Somatic
Type, Mixed Type and Unspecified Type; Brief Psychotic Disorder (298.8); Shared
Psychotic Disorder (297.3); Psychotic Disorder Due to a General Medical Condition
including the subtypes With Delusions and With Hallucinations; Substance-Induced
Psychotic Disorder including the subtypes With Delusions (293.81) and With Hallucinations
(293.82); and Psychotic Disorder Not Otherwise Specified (298.9).

Therefore, the invention provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-ylJthio}propyl)-3-azabicyclo[3.1.0]hexane tartrate
or a pharmaceutically acceptable solvate thereof for use in therapy. In particular the
invention provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]lhexane tartrate or a
pharmaceutically acceptable solvate thereof for use in the treatment of a condition which
requires modulation of a dopamine receptor, such as treatment of a substance-related

disorder.

The invention also provides 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-
methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate
or a pharmaceutically acceptable solvate thereof for use in the treatment of a somatoform
disorder.

The invention also provides the use of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-
5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane

tartrate or a pharmaceutically acceptable solvate thereof in the manufacture of a
medicament for the treatment of a condition which requires modulation of a dopamine
receptor. In particular, the invention provides the wuse of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-

yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate or a pharmaceutically acceptable solvate
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thereof in the manufacture of a medicament for the treatment of a substance-related
disorder.

The invention also provides the use of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-
5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a pharmaceutically acceptable solvate thereof In the manufacture of a
medicament for the treatment of a psychotic disorder or a somatoform disorder.

The invention also provides a method of treating a condition which requires modulation of a
dopamine receptor, which comprises administering to a mammal in need thereof an
effective amount of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane tartrate or a
pharmaceutically acceptable solvate thereof. In particular, the invention provides a method
of treating a substance-related disorder, which comprises administering to a mammal in
need thereof an effective amount of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-
(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-yl|thio}propyl)-3-azabicyclo[3.1.0]hexane
tartrate or a pharmaceutically acceptable solvate thereof.

The invention also provides a method of treating a psychotic disorder or a somatoform
disorder, which comprises administering to a mammal in need thereof an effective amount
of 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-o0xazol-5-yl)-4 H-
1,2,4-triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0lhexane tartrate or a pharmaceutically
acceptable solvate thereof.

"Treatment” includes prophylaxis, where this is appropriate for the relevant condition(s).

For use in medicine, 1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-
oxazol-5-yl)-4H-1,2,4-tnazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate Is usually
administered as a standard pharmaceutical composition. The present invention therefore
provides in a further aspect a pharmaceutical composition comprising 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate and a pharmaceutically acceptable carrier.
The pharmaceutical composition can be for use in the treatment of any of the conditions
described herein.

1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate may be administered by any
convenient method, for example by oral, parenteral (e.g. intravenous), buccal, sublingual,
nasal, rectal or transdermal administration and the pharmaceutical compositions adapted
accordingly.
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1-[2-fluoro-4-(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-
triazol-3-yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate can be formulated as liquids or

solids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges.

A liquid formulation will generally consist of a suspension or solution of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4 H-1,2,4-triazol-3-yl]-
thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate in a suitable liquid carrier(s) for example an
aqueous solvent such as water, ethanol or glycerine, or a non-aqueous solvent, such as
polyethylene glycol or an oil. The formulation may also contain a suspending agent,
preservative, flavouring or colouring agent.

A composition in the form of a tablet can be prepared using any suitable pharmaceutical
carrier(s) routinely used for preparing solid formulations. Examples of such carriers include
magnesium stearate, starch, lactose, sucrose and cellulose.

A composition in the form of a capsule can be prepared using routine encapsulation
procedures. For example, pellets containing the active ingredient can be prepared using
standard carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or
suspension can be prepared using any suitable pharmaceutical carrier(s), for example
aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled into a
soft gelatin capsule.

Typical parenteral compositions consist of a solution or suspension of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate in a sterile aqueous carrier or parenterally
acceptable oll, for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil or
sesame oil. Alternatively, the solution can be lyophilised and then reconstituted with a
suitable solvent just prior to administration.

Compositions for nasal administration may conveniently be formulated as aerosols, drops,
gels and powders. Aerosol formulations typically comprise a solution or fine suspension of
the active substance in a pharmaceutically acceptable aqueous or non-aqueous solvent and
are usually presented in single or multidose quantities in sterile form in a sealed container,
which can take the form of a cartridge or refili for use with an atomising device. Alternatively
the sealed container may be a unitary dispensing device such as a single dose nasal inhaler
or an aerosol dispenser fitted with a metering valve which is intended for disposal once the
contents of the container have been exhausted. Where the dosage form comprises an
aerosol dispenser, it will contain a propellant which can be a cornpressed gas such as
compressed air or an organic propellant such as a fluorochlorohydrocarbon. The aerosol
dosage forms can also take the form of a pump-atomiser.
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Compositions suitable for buccal or sublingual administration include tablets, lozenges and
pastilles, wherein the active ingredient is formulated with a carrier such as sugar and acacia,
tragacanth, or gelatin and glycerin.

Compositions for rectal administration are conveniently in the form of suppositories
containing a conventional suppository base such as cocoa butter.

Compositions suitable for transdermal administration include ointments, gels and patches.
Preferably the composition is in unit dose form such as a tablet, capsule or ampoule.

Each dosage unit for oral administration contains preferably from 1 to 250 mg (and for
parenteral administration contains preferably from 0.1 to 25 mg) of 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-oxazol-5-yl)-4H-1,2,4-triazol-3-
vl]thio}propyl)-3-azabicyclo[3.1.0]Jhexane tartrate calculated as the free base. 1-[2-fluoro-4-
(trifluoromethyl)phenyl]-3-(3-{[4-methyl-5-(4-methyl-1,3-0xazol-5-yl)-4 H-1,2,4-triazol-3-
yl]thio}propyl)-3-azabicyclo[3.1.0]hexane tartrate will normally be administered in a daily
dosage regimen (for an adult patient) of, for example, an oral dose of between 1 mg and
500 mg, such as between 25 mg and 500 mg, e.g. between 55 and 280 mg or an
intravenous, subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg, such as
between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the compound of the formula (I)
calculated as the free base, the compound being administered 1 to 4 times per day.
Suitably the compounds will be administered for a period of continuous therapy, for example
for a week or more.

No toxicological effects are expected when a compound of the invention is administered in
the above mentioned dosage range.

The invention is further illustrated by the following non-limiting examples.
Biological Test Methods

Functional potency and intrinsic activity of compounds of this invention can be measured by
the following GTPyS scintillation proximity assay (GTPyS-SPA). Cells used in the study are
Chinese Hamster Ovary (CHO) Cells.

Cell Line
CHO D2
CHO D3

Cell membranes are prepared as follows. Cell pellets are resuspended in 10 volumes of
50mM HEPES, 1mM EDTA pH 7.4, using KOH. On the day the following proteases are
added to the buffer just prior to giving the homogenisation buffer.
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10-6M Leupeptin (Sigma L2884) - 5000 x stock = 5 mg/mL in buffer
25ug/mL Bacitracin (Sigma B0125) - 1000 x stock = 25 mg/mL in buffer
TmM PMSF - 1000 x stock = 17 mg/mL in 100% ethanol

2x10-5M Pepstain A - 1000 x stock = 2 mM in 100% DMSO

The cells are homogenised by 2 x 15 second bursts in a 1 litre Glass Waring blender in a
class two biohazard cabinet. The resulting suspension is spun at 500g for 20 mins
(Beckman T21 centrifuge: 1550 rpm). The supernatant is withdrawn with a 25 mL pipette,
aliquotted into pre-chilled centrifuge tubes and spun at 48,000g to pellet membrane
fragments (Beckman T1270: 23,000 rpm for 30mins). The final 48,000g pellet is
resuspended in Homogenisation Buffer, (4 x the volume of the original cell pellet). The
48,000g pellet is resuspended by vortexing for 5 seconds and homogenized in a dounce
homogenizer 10-15 stokes. The prep is distributed into appropriate sized aliquots, (200-
1000ul), In polypropylene tubes and store at -80° C. Protein content in the membrane
preparations is evaluated with the Bradford protein assay.

The final top concentration of test drug is 3uM in the assay and 11 points serial dilution
curves 1:4 in 100% DMSO are carried out using a Biomek FX. The test drug at 1% total
assay volume (TAV) is added to a solid, white, 384 well assay plate. 50%TAV of precoupled
(for 90 mins at 4°C) membranes, Sug/well, and Wheatgerm Agglutinin Polystyrene
Scintillation Proximity Assay beads (RPNQO0260, Amersham), 0.25mg/well, in 20mM
HEPES pH 7.4, 100mM NaCl, 10mM MgCl,, 60pg/mL saponin and 30uM GDP is added.
The third addition was a 20% TAV addition of either buffer, (agonist format) or ECg, final
assay concentration of agonist, Quinelorane, prepared in assay buffer (antagonist format).
The assay was started by the addition of 29%TAV of GTPy[>°S] 0.38nM final (37MBq/mL,
1160Ci/mmol, Amersham). After all additions assay plates are spun down for 1 rnin at
1,000rpm. Assay plates are counted on a Viewlux, 613/55 filter, for 5 min., between 2-6
hours after the final addition.

The effect of the test drug over the basal generates ECg, value by an iterative least squares
curve fitting programme, expressed in the table as pECx (i.€. -logECs). The ratio between

the maximal effect of the test drug and the maximal effect of full agonist, Quinelorane,

generates the Intrinsic Activity (IA) value (i.e. IA = 1 full agonist, |IA < 1 partial agonist). fpKi
values of test drug are calculated from the IC,, generated by "antagonist format” experiment,

using Cheng & Prusoff equation: fKi = 1Csq / 1+([A] / ECs0) Where: [A] is the concentration of
the agonist 5-HT in the assay and ECs, is the 5-HT ECs50 value obtained in the same
experiment. fpKi is defined as -logfKi. |

EXAMPLES
In the Examples unless otherwise stated:

All temperatures refers to °C.
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Infrared spectra were measured on a FT-IR instrument.

Compounds were analysed by direct infusion of the sample dissolved in acetonitrile into a
mass spectra operated in positive electro spray (ES") ionisation mode.
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