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to regulate the release of the neurotransmitters in both the central nervous

20  system and peripheral organs, particularly the lungs, cardiovascular system
and gastrointestinal tract.

A number of diseases or conditions may be treated with histamine-3
receptor ligands wherein the Hs ligand may be an antagonist, agonist or
partial agonist, see: (Imamura et al.,, Circ. Res., (1996) 78, 475-481);

25 (Imamura et. al., Circ. Res., (1996) 78, 863-869); (Lin et al., Brain Res. (1990)
523, 325-330); (Monti et al., Neuropsychopharmacology (1998) 15, 31 35);
(Sakai, et al., Life Sci. (1991) 48, 2397-2404); (Mazurkiewicz-Kwilecki and
Nsonwah, Can. J. Physiol. Pharmacol. (1989) 67, 75-78); (Panula, P. et al,,
Neuroscience (1998) 44, 465-481); (Wada et al., Trends in Neuroscience

30 (1991) 14, 415); (Monti et al., Eur. J. Pharmacol. (1991) 205, 283); (Haas et
al., Behav. Brain Res. (1995) 66, 41-44); (De Almeida and Izquierdo, Arch.
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the release of histamine and other neurotransmitters, including serotonin and

acetylcholine. H3R is relatively neuron specific and inhibits the release of
certain monoamines such as histamine. Selective antagonism of H3R
receptors raises brain histamine levels and inhibits such activities as food
25 consumption while minimizing non-specific peripheral consequences.
Antagonists of the receptor increase synthesis and release of cerebral
histamine and other monoamines. By this mechanism, they induce a
prolonged wakefulness, improved cognitive function, reduction in food intake
and normalization of vestibular reflexes. Accordingly, although by no means

30 limited to this explanation, the receptor is an important target for new
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SUMMARY OF THE INVENTION

The present invention is directed to the tosylate salt of the compound

25 of formula 1:
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The present invention is directed to the tosylate salt
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hydrates) thereof, to pol ynorphs thereof, and to

phar maceuti cal conpositions thereof The conpound of

formula 1 may be referred to herein as
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The present invention relates to the tosylate salt of frans-N-ethyl-3-
20  fluoro-3-[3-fluoro-4-(pyrrolidin-1-yimethyl)phenyljcyclobutanecarboxamide.
In one embodiment, the tosylate salt of the invention is anhydrous or
nearly anhydrous, and may be a polymorph.
The tosylate salt of the present invention exhibits properties, inciuding
those of solid-state stability and compatibility with certain drug product
25 formulation excipients, that render it superior to previously known saits of
trans-N-ethyl-3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-ylmethyl)phenyl]-
cyclobutanecarboxamide.
The compound (i.e. formula 1) of the invention may exist in a
continuum of solid states ranging from fully amorphous to fully crystalline. The

30 term ‘amorphous’ refers to a state in which the material lacks long range order
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20  Marcel ekker 1995). lsolatety site hydrates areg ones in which the water

molecules are isolated from direct contact with each other by intervening
organic molecules. In channel hydrates, the water molecules lie in latlice
channels where they are next to other water molecules. In metal-ion
coordinated hydrates, the water molecules are bonded to the metal ion.

25 When the solvent or water is tightly bound, the complex will have a
well-defined stoichiometry independent of humidity. When, however, the
solvent or water is weakly bound, as in channel solvates and hygroscopic
compounds, the water/solvent content will be dependent on humidity and

drying conditions. In such cases, non-stoichiometry will be the norm.
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az% have the potential to form lyotropic mesophases are described as
‘amphiphilic’ and consist of molecules which possess an ionic (such as -COO
Na*, -COO'K*, or -SO5Na*) or non-ionic (such as -N'N*(CHa)s) polar head
group. For more information, see Crystals and the Polarizing Microscope by
N. H. Hartshorne and A. Stuart, 4" Edition (Edward Arnold, 1970).

25 Hereinafter all references to the compound of formula 1 include

references to salts, solvates, multi-component complexes and liquid crystals
thereof and to solvates, multi-component complexes and liquid crystals of

salts thereof.
The tosylate salt of the invention is further characterized by the

30 principal X-ray diffraction pattern peaks expressed in terms of 20 as measured
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20 disorders, Alzheimer's disease, attention-deficit disorder (ADD), attention-

deficit hyperactivity disorder (ADHD), psychotic disorders, sleep disorders,

obesity, dizziness, epilepsy, motion sickness, respiratory diseases, allergy,

allergy-induced airway responses, allergic rhinitis, nasal congestion, allergic

congestion, congestion, hypotension, cardiovascular disease, diseases of the

25 gastrointestinal tract, hyper- and hypo-motility and acidic secretion of the

gastrointestinal tract, comprising administering the salt of the compound of
formula 1 to a mammal in need of such treatment.

The invention also relates to a process for the preparation of the

tosylate salt of the compound of formula 1 comprising the steps of
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hypot ensi on, cardi ovascul ar djsease, diseases of the
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the two predominant events, the first at 161.27°C, 100.4 J/g. Derivative of
20  heat flow is shown as the lower tracing.

Figure 3 provides a moisture sorption isotherm of the tosylate salt of
tfrans-N-ethyl -3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-
ylmethyl)phenyllcyclobutanecarboxamide, with absorption as the (#) curve
and desorption as the (m) curve, plotting percent change in weight as a

25  function of relative humidity, using the kinetic flow through method (8.1 mg
sample, 25°C).
DETAILED DESCRIPTION OF THE INVENTION
The compound of formula 1 is an antagonist of the histamine-3 (Hj)

receptor, and is useful in the treatment of a number of CNS diseases,
30 disorders and conditions. The free base of the compound and its
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is shown as the lower tracing Figure 3 provides a
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addedietro! ether, siolsgmrp@m eﬁﬂ%@é%yﬂq@wéﬁﬁﬂ"@ﬂy't%h%r @fﬁfeéabdm@thy'
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sol vents i ncl ude etnﬁéa[ Hacet tat

i sopHEp§IMRAYBE & dOF Roi°, u“%‘f Iﬁ’ge?ﬂ K A2 'B?%tﬁgn“ﬂﬁh sither
I SOPEERENOIf pativluehesderad add et thylsokt foen of daraitslopreepidnic
(t,éher gnd methyl tert-butyl ether, preferably ethyl
et 4/¢ or methanol In another enbodiment of the
process thieferdivt Hetdonigotiy Htereis Calipe QHAOVET aPSFHPRLIPTPeIvEeR

sol uyipR PhaRk, 'n%r&%@ér%l?@et‘()@e&rh1@'3‘15‘@6 rﬁbuﬁ;o'ald& lc&nprfing
para-tol uenesulfonic acid or the so

par aSHEPg BRI thsesultyg rgixture. A preferredJ embodnmen? of the process

is wherein step (i) of the process is run between ambient temperature and the

20 refluxing temperature of the solvent; more preferably, between ambient

temperature and about 80 °C; most preferably, the process is run between 25

°C and 60 °C. The preferred suitable solvent is ethyl acetate or methanol.

Preferably, the reaction mixture is allowed to cool to ambient temperature

once the addition of para-toluenesulfonic acid is complete and permitted to stir

25  for the remainder of the reaction period. In a preferred embodiment, please
see the protocol of Example 1.

The tosylate salt of the compound of formula 1 is only slightly

hygroscopic and has high aqueous solubility.  These characteristics,

combined with its relative inertness towards common excipients used in



Preferably, the contacting step is carried out over a
peri od of between 1 and 24 hours, nore preferably
wheirseed290 and 20 hours, and conprising stirrP@IIBE2008/000088
m xing the resulting m xture A preferred enbodi nent of
the process is wherein step (i) of the process is run
bet ween anbi ent tenperature and the refl uxing
tenperature of the solvent, nore preferably, between
anbi ent tenperature and about 80 C, nost preferably,
the process is run between 2%10C and 60 OC The
preferred suitable solvent is ethyl acetate or
nmet hanol Preferably, the reaction mxture is allowed

to cool to a enper at ure e on of
para9W5W68ﬁ@g§ FaﬂV%n%bﬂﬁﬁ?s”cBﬁ@Ve?%mgﬁd‘ﬁePh@F?@ﬂ“?%
st i r fokaolatidneuseermai nder of the reaction period In a
preferre ase see the protocol of
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pat t e?usgé\@er 1 (Sjlmlme%% |ng}::£§66%dgl}da§ %o%%lsgl dogtat%%%tector

I I’]VGI%l using’a fract ome
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r ec I d-state
det eét56ﬁ393ér@l@vwa@te@am BEL BEMi 0 thd0 Prisgeees iyo-{aY using a

t het 3c8QPLAMBIEH dENEEd HdrAdiéPimd blMedecond. X-ray tube voltage
and amperage were set at 40kV and 30 mA respectively.
Data were collected and analyzed using Bruker DIFFRAC Plus
20  software. Samples were prepared by placing them in a quartz holder. (It is
noted that a Bruker D5000 diffractometer is similar in operation to Siemans
model D5000.) The results are summarized in Table 1 which provides the
two-theta values and relative intensities for all of the reflections (lines) that
have a relative intensity greater than or equal to 7% using a reflection width of
25  0.30 and a threshold of 4.0.
Table |. Powder X-ray Diffraction Refiections for Tosylate Salt

Angle Relative Intensity”
20+ 0.2° (%

8.959 32.8




flat plate sanple hol der at the Copper wavel ength Kai
= 1 54056 and Kc<2 1.54439 (relative intensity 0 5)
WO e@s®4® t 0 40. 0 degrees two-theta using a stPQI/E20€8/000088
of 0 040 degrees and a step tinme of one second X-ray
tube voltage and anperage were set at 4CkV and 30 nmA

respectively Data were coll ected and anal yzed usi ng

Br uker

Br uker
Si emans nodel
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DI FFRAC Pl us software Sanpl es were prepared by
placing themin a quartz holder (It
D5000 diffractoneter i
D5000 ) The res

is noted that a
simlar in operation to
ts are summari zed in

Tabl e 1 which provides the two-theta val ues and

relative intensities for all

of the reflections

(lines) that have aAmgd at i VRelatmé ewegistty greater than or
equal to 7% using & g‘@' ecty wdth—of— 30 and a
threshold of 4 0 T4 ‘41'e | Powder X-ray Dififraction
Ref | ections for Togid.zt5e Sd;ﬂ9t3 The relative intensity
may vary dependi ng PN Qﬂartimgf stze—and—shape The
present invention ijncludes the tosylate salt of the
compound of formrmul a18l528her ¢i5® t he princi pal X-ray
diffraction patter ks—expressed-tnterms of 2Q as
measured w th copper_ (Kai =1 754056, Ks2= 1 54439)

radi ation includes |EAlcont.hati on of the peaks in
Table | and as pre tedTnFagure—I—For |exanpl e, the
present invention ipcludes|the tosylate galt of the
compound of formul @210%her ¢4+ t he princi pal X-ray

diffraction pattern

2) include, for exgnple, 8[959, 13 816,

rrnms of 2Q ( O
5 515, 17 991

, 18 523, 19 406, 1%.99M, 250, 2 1 054, 2 1 995, 22
590, 24 409, 25 327, r any subset
t hereof or indivi dL‘éﬁ' peak t'%ereof e g 8 959, 13
816, 15 515, and 172%%F , t®©gether or individually The
material tested wag;dgtErmgd to be futfly crystalline
2 Thermal AnalysisbDifferentiial scanning cal opnetry
identified a singl e2%Pkfot het®d ¢ event wi tth an onset
tenperature of approximatety 161 0C (DA=100 4 J/ Q)

foll owed b
(see Fi dur

an exotherm c event beq% nni ng_around 1750C

eXplatiyq igtengity dpRYSiREt GRENAUTS I RN HETR PHGhARR

deconposi trh®RrRbntt iRGIBE @iciudbs §REBs@atEisA@ di®le compound of
formula 1 wherein the principal X-ray diffraction pattern peaks expressed in

o

terms of 206 as measured with copper (Koy=1.54056, Kop=1.54439) radiation

includes any combination of the peaks in Table | and as presented in Figure

1.

For example, the present invention includes the tosylate salt of the

compound of formula 1 wherein the principal X-ray diffraction pattern peaks

expressed in terms of 26 (+ 0.2) include, for example, 8.959; 13.816; 15.515;

10

17.991, 18.523; 19.406; 19.741; 20.250; 21.054; 21.995; 22.590; 24.409;

25.327; 26.328; and 28.050 or any subset thereof or individual peak thereof,

e.q.,

8.959; 13.816; 15.515; and 17.991, together or individually.

material tested was determined to be fully crystalline.

2. Thermal

Analysis

The



stage fusion mcrcoscopy Hot stage fusion mcroscopy
was conducted wi thout silicon oil, and the particles
woweros/ogager ved under cross-pol arized |ight w tPCTEERDISHO0SS
to 2250C, using a Linkam Vari abl e Tenperature Stage
Melting of the prismparticles occurred at about
1650C, and nelting was conpleted by 168C No ot her
events were detected and no crystallization was
observed as the slide was cooled to roomtenperature 3
Hyqgroscopicity During the iniqsial drying cycle (250C,
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23 6° ﬁﬂﬂ? C PN (FAHETA'¥Ped water (final pH 3 8) These
val ues 1 epr esieydrogchgicigol ubi | ity of the crystalline
conmpound ] anal frer ... .
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pi eCpiRbAL.i Ofhe desorption phase mimicked the sorption phase when the
relative humidity was decreased to 5% (see Figure 3). Additionally, the
powder x-ray diffraction pattern for the sample after hygroscopicity testing
20 matched the pattern of the sample prior to that testing.
4, Agueous Solubility

The following information was determined in regard of aqueous
solubility. The tosylate salt of the invention has a solubility of greater than 10
mg/mL in 0.1M phosphate buffered saline (final pH 6.5); a solubility of greater
25  than 11 mg/mL in 0.1M phosphate buffered saline with 0.5 weight percent of
sodium tauracholate /phosphatidyl choline salts at a final pH of 6.5; and 23.6
mg/mL in unbuffered water (final pH 3.8). These values represent the
solubility of the crystalline compound determined via RP-HPLC analysis after
subjecting the drug media mixture to a temperature cycling program (40°C for

30 8 hours, 156°C for & hours, and 25°C for 12 hours).



crystallization, freeze drying, spray drying, or
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The salt of the invention may be administered orally. Oral
20  administration may involve swallowing, so that the compound enters the
gastrointestinal tract, and/or buccal, lingual, or subfingual administration by
which the compound enters the blood stream directly from the mouth.
Formulations suitable for oral administration include solid, semi-solid
and liquid systems such as tablets; soft or hard capsules containing multi- or
25 nano-particulates, liquids, or powders; lozenges (including liquid-filled);
chews; gels; fast dispersing dosage forms; films; ovules; sprays;, and
buccal/mucoadhesive patches.
Liquid formutations inciude suspensions, solutions, syrups and elixirs.
Such formulations may be employed as fillers in soft or hard capsules (made,

30 for example, from gelatin or hydroxypropylmethyicellulose) and typically
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25  dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as
sodium lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide
and talc. When present, surface active agents may comprise from 0.2 weight
% to & weight % of the tablet, and glidants may comprise from 0.2 weight % to

30 1 weight % of the tablet.
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20 Consumable oral films for human or veterinary use are typically pliable

water-soluble or water-swellable thin film dosage forms which may be rapidly
dissolving or mucoadhesive and typically comprise a compound of formula |, a
film-forming polymer, a binder, a solvent, a humectant, a plasticizer, a
stabilizer or emulsifier, a viscosity-modifying agent and a solvent. Some
25  components of the formulation may perform more than one function.

The compound of formuta | may be water-soluble or insoluble. A water-
soluble compound typically comprises from 1 weight % to 80 weight %, more
typically from 20 weight % to 50 weight %, of the solutes. Less soluble

compounds may comprise a greater proportion of the composition, typically
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technologies such as high energy dispersions and osmotic and coated
20  particles are to be found in Pharmaceutical Technology On-line, 25(2), 1-14,

by Verma et al (2001). The use of chewing gum to achieve controlled release

is described in WO 00/35298.
The tosylate salt of the invention may also be administered directly into
the blood stream, into muscle, or into an internal organ. Suitable means for
25 parenteral administration include intravenous, intra-arterial, intraperitoneal,
intrathecal, intraventricular, intraurethral, intrasternal, intracranial,
intramuscular, intrasynovial and subcutaneous. Suitable devices for
parenteral administration include needle (including microneedle) injectors,

needle-free injectors and infusion techniques.
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The tosylate salt of the invention may also be administered topicatly,
(intra)dermally, or transdermally to the skin or mucosa. Typical formulations
for this purpose include gels, hydrogels, lotions, solutions, creams, ointments,
dusting powders, dressings, foams, films, skin patches, wafers, implants,
25 sponges, fibers, bandages and microemulsions. Liposomes may also be
used. Typical carriers include alcohol, water, mineral oil, liquid petrolatum,
white petrolatum, glycerin, polyethylene glycol and propylene glycol.
Penetration enhancers may be incorporated — see, for example, J. Pharm.
Sci., 88 (10), 965-958, by Finnin and Morgan (October 1999).
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propellant(s) as solvent and an optional surfactant, such as sorbitan trioleate,
oleic acid, or an oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug
product is micronised to a size suitable for delivery by inhalation (typically less

25 than 5 microns). This may be achieved by any appropriate comminuting
method, such as spiral jet milling, fluid bed jet milling, supercritical fluid
processing to form nanoparticles, high pressure homogenization, or spray
drying.

Capsules (made, for example, from gelatin or

30  hydroxypropylmethyicellulose), blisters and cartridges for use in an inhaler or
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release formulations include delayed-, sustained-, pulsed-, controlled-,
20 targeted- and programmed-release.

In the case of dry powder inhalers and aerosols, the dosage unit is
determined by means of a valve which delivers a metered amount. Units in
accordance with the invention are typically arranged to administer a metered
dose or “puff’ containing from 1ug to 20mg of the compound of formula i. The

25 overall daily dose will typically be in the range 1mg to 200mg which may be
administered in a single dose or, more usually, as divided doses throughout
the day.

The tosylate salt of the invention may be administered rectally or

vaginally, for example, in the form of a suppository, pessary, or enema. Cocoa
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The tosylate salt of the invention may be combined with soluble
macromolecular entities, such as cyclodextrin and suitable derivatives thereof
or polyethylene glycol-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of

25  the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally
useful for most dosage forms and administration routes. Both inclusion and
non-inclusion complexes may be used. As an alternative to direct
complexation with the drug, the cyclodextrin may be used as an auxiliary

30 additive, ie. as a carrier, diluent, or solubiliser. Most commonly used for
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20  comprises directions for administration and may be provided with a so-called
memory aid.

The tosylate salt of the invention can be administered via either the
oral, transdermal (e.g., through the use of a patch), intranasal, sublingual,
rectal, parenteral or topical routes. Transdermal and oral administration are

25 preferred. The active salt is, most desirably, administered in dosage ranging
from about 0.001 mg/kg up to about 50 mg/kg per day, preferably from about
0.01 mg/kg to about 50 mg/kg per day in single or divided doses, although
variations will necessarily occur depending on the weight and condition of the
subject being treated and the particular route of administration chosen.

30 However, a dosage level that is in the range of about 0.01 mg/kg to about 10
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The following example illustrates the method and compound of t

present invention. It will be understood, however, that the invention is not
limited to this specific Example.

Example 1
25 Example 1- Tosylate Salt  of trans-N-ethyl-3-fluorg-3-[3-fluoro-4-

(pyrrolidin-1-yimethylphenyll-cyclo-butanecarboxamide

A solution of p-toluenesulfonic acid (2.50g, 13.14 mmol) in ethyl
acetate (70 mL) was added over 20 min to a stirred solution of trans-N-ethyl-
3-fluoro-3-[3-fluoro-4-(pyrrolidin-1-ylmethyl)phenyl]-cyclobutanecarboxamide

30 (4.18g, 12.87 mmol) in ethyl acetate (35 mL). The resulting mixture was
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illustrates the nethod and conpound of the present
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Exanple 1 Exanple 1- Tosylate Salt of

frans- N—ethyl 3-fluoro-3-f3-fluoro-4-

t
NP B S R e e s b AR AR e Ofn
mmol §tOAe etchyplr &t @t &fdrd .38y )f wagatadskeid Tonee maRiammes

to ad|§§o'l\)'eg%f@§$%|%l a%\] Al%freof t/o%]‘goJél' ed?t'%%llates an%g%conc rate

S-fl yrrol N | - en

obut Hiecieay st Has (asa in 15267 ”Thfﬁ@tra“%w Rle heaing

a§ et @t‘g?lt éc%@tfﬂ 7h® the«ag %‘éib‘éct bg a0 Pﬁtnu l2@d Wﬁ&ﬁth'erl’ﬁﬁglref Qks
1 Tl ONna our

et ehe b BLra T oerar Bl s Pk e TBraby e S

t osytétayieacettd andniag drizti e@piyédid WeES g@lio gidnsed-filororseBilaorold-

and e .
re- c@ké@ﬁ pf/%gth%‘ﬁe r eggf}%&ultaégé%ﬁ(lg%“%g'ddetgga?'\(/jgdtolsyrlﬁte
- 12- 9ait asia witeheingidllinginodgient | e heating Ethyl acetate

(@5 m) V@%Wﬂ@@@cu%ﬁ 720, rnm @%dHE e, ?B@ﬁ;% &t#é %V\@S)
stirred f our at roo er ature id wa

filtéred: 224 rnnsHa 7v0i5t H &fhyd Héc%'i af-a2 avch dity: Ad‘rq @th"o’ g
yi el @z 52|—593 g8-af37((h; a%)&ﬁa 3. heuoﬁ oera Esﬂzlsgqrro-zmj 2.84-2.57

oY By th G ogor LoBtBelt. LBV R SR7RaR B oAl i ne
powder 1HCNWR( CDCl;) 8) 738, 7|6731d (W =R48.78HB, H7,4 ( zHl)Jc. 7=
?? (%—&1 13((5")1 7332%4%9%21%# ﬁ)"‘)? d Jé? %Zo 2,
. aeswcm oma mﬂ@@@i 3cds @@nz 3P)H2). 2087 R Jg8 =
(m 1?€-H)6 H?) %42505173ém384#‘|)34 72388 D, 286D, 143 27-1 96

(m 4H, Elementaﬁ analy3|s calculatle_|dZ f0r30|_1|)8H24F2NOO eC;Hs038: C 60.71, H
6.52, N 5.66, F 7.68, S 6.48. Found: C 60.55 (60.52, 60.57), H 6.40 (6.35,

20 6.44), N 5.58 (5.56, 5.59), F 7.67 (7.78, 7.55), S 6.68; with a molecular weight
of 494.61 g/mole which is consistent with an anhydrous mono-tosylate salt.



13C NWR (CDCI 3) d 173 8, 161 3 (d, J CGF = 248 7 Hz),
147 4 (dd, Jc F =241, 75 Hz), 142 4 , 140 4 , 133
WG 200889429 126 0 , 121 7 (d, Jc F = 6 0 Hz) 11BCHIK2d98/000088

Jc-F =14 3 Hz), 112 6 (dd, JO F =23 3, 9 0 Hz) 96 7
(d, Jc F =197 6 Hz), 53 4, 504, 390, 387, 34 7
, 326, 230, 2152, 14 9 Elenental analysis
cal cul ated for Cl8H24F2N2q C7/H8g 3 S C 60 7 1 H6 52, N
566, F7 68, S 6 48 Found C 60 55 (60 52, 60 57), H6
40 (6 35 6 44), N5 58 (5 56, "o 59), F 7 67 (7 78, 7
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15 5. The tosylate salt according to claim 1 or 2 having an x-ray

diffraction pattern characterized substantially by an x-ray diffraction pattern
peak as measured with copper (Ka=1.54056, Kcp=1.54439) radiation at a 26
of 21.054 + 0.2.
6. The tosylate salt according to any of claims 1 or 2 having an x-
20 ray diffraction pattern characterized substantially by an x-ray diffraction
pattern peak as measured with copper (Ko.1=1.54058, Koz=1.54439) radiation
at a 20 0f 22.590 £ 0.2.
7. The tosylate salt according to any of claims 1 or 2 having an x-
ray diffraction pattern characterized substantially by an x-ray diffraction
25 pattern peak as measured with copper (Ko1=1.54056, Kaz=1.54439) radiation
at a 20 of 28.050 £ 0.2.
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effective amount of a tosylate salt according to claim 1 or claim 2.



