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The present invention relates to stable, non-hy-
groscopic salts of L{-)carnitine and alkanoyl! L{-)}-
carnitines, a process for their preparation and solid,
orally administrable compositions containing such

5 salts.

These salts lend themselves to the preparation of
solid pharmaceutical compositions. suitable for oral
administration, such as’ pills, tablets, chewable
tablets, capsules, granulates, powders and the like, of

10 which L(-)carnitine or the alkanoyl L(-)carnitines,
optionally formulated with the usual pharmacologically
acceptable excipients, constitute the active
ingredient.

These stable, non-hygroscopic salts also facilitate

15 the production of solid compositions which may contain
other active ingredients, e.g. with a nutritional
and/or dietetic effect. These compositions which are
administered orally constitute by far the most
preferable administration form for a vast .range of

20 users and are increasingly establishing themselves on
the so-called health food, medical food or
nutraceutical market. These terms, which have yet to be
rigorously defined from the regulatory point of view,

. denote foods .or food components such as food

25 supplements, dietetic products, energy foods, and the
like, i.e. formulations which are not addressed to
mainly or exclusively therapeutic purposes but

which are aimed rather at enhancing well-being and at



and/ or dietetic effect. These conpositions which are adm nistered orally
constitute by far the nost preferable administration formfor a vast
range of 20 users and are increasingly establishing thenselves on the
so-cal |l ed health f ood, medi cal f ood or nutraceutical market.

These terns, ve yet to be rigorously defined fromth ry
poi nt of view, éﬂa{*@’ foods or f ood 2conponents such %gﬁ;g%%%
suppl ements, dietetic products, energy foods, and the like, .
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d at WO 97/ 46512
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on the part of the consuner or at preventing netabolic disorders caused by
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endogenous substances as a result of advanci ng age.

advancing age.

The growing interest in L(-)carnitine and its derivatives in this field, too,
stems from the increasingly widespread recognition, corroborated by scientific
evidence, that L(-)carnitine and the lower alkanoyl L(-)carnitines, in addition to
their well-known therapeutic value in the treatment of various diseases, make

10  amarked contribution towards supplying energy to the skeletal musculature and
increasing the resistance to prolonged, intense stress in professional athletes or
in any subject practising sport also at amateur level, enhancing the p&fommce

capability of such subjects.

16 In addition, L(-)camitine or its lower alkanoyl derivatives constitute
indispensable nutritional supplements for vegetarians, whose diets have a low
carnitine content as well as a low content of the two amino acids, lysine and
methionine, which are the precursors of the biosynthesis of L(-)carnitine in the
kidneys and liver.

20



The growng interest in L(-)carnitine and its derivatives in this field,
teo, stens fromthe increasingly w despread recognition, corroborated by
scientific evidence, that L(-)carnitine and the |ower al kanoyl
L(-)carnitines, in addition to their well-known therapeutic value in the
treatment of vaydheies@i seases, make 10 amar ked contri buti onptompsnRe3
supplying energy to the skel etal nuscul atute and increasi ng the resistance
to prolonged, intense stress .in professj onaléwilyt hl etes oy, in any subject

S »
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have to live on a diet poor in protein for prol onged periods of

in general, also to tho subj ects who, though not presenting any clearly
def i nabl e $at HIHEF mtaiefatlgu .

All these applications indicate that the solid orally administrable
compositions are the preferred presentation form, inasmuch as they make it
particularly easy for users to take the substances and comply with optimal

10  dosage regimens.

Of growing interest, moreover, is the use of L(-)carnitine and its derivatives
in the veterinary field and as animal feed supplements in the breeding of
livestock, some species of fish, and, most notably, valuable animals such as

15  racehorses and thoroughbreds.

It has long since been known that L(-)camitine and its alkanoyl derivatives
are extremely hygroscopic and not very stable when they occur as inner salts (or
“betaines’) as represented by the formula

20



condition, feel debilitated, experiencing a particular state of stress or
physi cal 5 and/or nental fatigue. Al these applications indicate that
the solid orally adm nistrable conpositions are the preferred presentation
form inasnmuch as they nmake it particularly easy for users to take the
subst ances an Qﬁg& with optiml 10 dosage reginens. O '

I nt erest, nnrg%ver,'#s t he uge of L(-)carhit?ne agd Its derigg@¥%§§23% t he
veterinary field and as animal feed supplenents in the breedi ng of

| i vestock, some species of fish, and, nobst notably, valuable animls such
as *15 racehorses and thoroughbreds. Ft has |ong since been known that

L(-)carnitine and its al kanoyl def¢R#sl veES eabr enel y hygroscopi ¢ and
not very stable when they occur as inner sdlts (or "betaines") as
represented by the formula 20 WD 97/ 4652 4

PCT/ EP97/ 02693 [err] wherein R=H or (Jerr]-Clerr] |ower alkanoyl. 5
wherein R=H or C,-C; lower alkanoyl.

This leads to complex problems of processing, stability and storage both
of the raw materials and of the finished products. For example, L(-)carnitine
tablets have to be packaged in blisters to keep them out of contact with the air,
since, otherwise, even in the presence of normal humidity conditions, they

10  would undergo alterations, swelling up and becoming pasty and sticky. In
addition, owing to the inadequate stability, traces of trimethylamine are released

which give the products an unpleasant fishy odour.

It is also known that the salts of L(-)carnitine and its alkanoyl derivatives

15  present the same therapeutic, nutritional or dietetic activities, respectively, as the
so-called inner salt (or “betaines”) and can. therefore, be used in their place,
provided these salts are “pharmacologically acceptabie”, i.¢. they do not present
unwanted toxic or side effects. In practice. then, the choice between an “inner

salt” and a true L(-)carnitine or alkanovl L(-)carnitine salt will depend

20  essentially on pharmacy considerations rather than on therapeutic, nutritional or



This | eads to conpl ex problens of processing, stability and storage both of
the raw materials and of the finished products. For exanple, L(-)camtine
tabl ets have to be packaged in blisters to keep themout of contact with
the air, since, otherwise, even in the presence of normal humdity

condi tions, thygdfsesizoul d undergo alterations, swelling up pofePeasng
pasty and sticKy. In addition, owing to thé | nadequate stability, traces of
trlnethylan1ne are, rel eased mhlch gi ve the products an unpl easant fishy
odour. It is 1§B“KHEW§‘ §1atiol%e salts of L(-)carnitine and its al kanoyl
deri vatives 15 present the sane therapeutic, nutritional or dietetic
activities, respectively, as the so-called inner salt (or "betaines") and
can. therefore, be used in their place, provided these salts are

pharnacologlcall ccept abl e” e., they. do no esent u ted t oxi ¢. or
side effects. %m’&‘d’ﬁ ?%Wai ttFR;“'KHB%@E I%éPé\E%; Interest 1ng ainhisy
true L(-)carni t| ne or al kanoyl L(-)carnitine salt wll depend 20

essenti al |y ongjghasaraaits wmxlz)d%ﬂﬁhe aAd 1@ deeivatives vﬂﬂcb,h@:'im?@tﬁé ihner salts,
nutritional or V\D 97/ 4651
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derivatives which, unlike the inner salts,
are non-hygroscopic and therefore can be easily processed and formulated with
the usual excipients, using blending, tabletting devices, etc., of a traditional
type, and which, in addition, pose no packaging problems when converted into
finished products. These salts, both in the form of raw materials and when
10 formulated in finished products, should not, even in non-ideal storage

conditions, release traces of trimethylamine which would have a repulsive effect

on the user.

There is now an extensive body of literature, particularly patents,
16  disclosing the production of stable, non-hygroscopic salts of L(-)carnitine and

its derivatives.

Japanese patent No. 303067 (Tanabe Seiyaku), published on 19.6.1962,
publication No. 5199/19, discloses a process for the preparation of carnitine

20 orotate, teaching that it is “advantageously less hygroscopic than carnitine and



5 are solid and stable, particularly even in conditions of prol onged
storage, which are non-hygroscopic and therefore can be easily processed
and formul ated with the usual excipients, using blending, tabletting
devices, etc., of a traditional type, and which, in addition, pose no
packagi ng projl e en converted into finished products. T bot h
in the form o?‘lqg&sﬁgteri als and when 10 6 fornulated in fi m@%ir%%ucts,
shoul d not, even in non-ideal storage conditions, release traces of

trimet hyl am its typicah saltyi.el canvidine ohdpaitle;iand eHif therefore be easity processed”.i s
now an extensive body of literature, particularly patents, 15 di scl osi ng
t he production of stable, non-hygroscopic salts of L(-)camtine and its
derivatives. Japanese patent No. 303067 (Tanabe Seiyaku), published on

19. 6.1962, publication No. 5199/19, discloses a process for the preparation
of carnitine 20 USpatented, 602038 (KigmaaTau) gfmtetg@mam.é’glaﬁﬁs discleses acid
hygr oscopi ¢ than carnitine and WO 97/ 46512 6

PCT/ EP97/ 026 i | Gal l¢ 16 itine chloride, and can therefore
be easily pr ﬁ%lgé%ﬁf&aggﬁ%ﬁmﬁf&?%r gma- Tau) granted on 22.7.1986

di scl oses acid nal eate and acid fumarate of L(-)carnitine.

5
French patent application No. 82 11626 (Sanoft) published on 6.1.1984
publication No. 2 529 545, discloses L(-)carnitine acid sulphate and acid oxalate
as non-hygroscopic salts.
10 Finally, EP 0434088 (LONZA) discloses the use of the non-hygroscopic

L(-)carnitine L(+)tartrate (2:1) (the preparation and physico-chemical
characterization of which were however described by D. Miiller and E. Strack
in Hoppe Seyler's S. Physiol. Chem. 353, 618-622, April 1972) for the
preparation of solid forms suitable for oral administration, such as tablets,

15  capsules, powders or granulates.

All these L(-)carnitine salts, though being substantially less hygroscopic
than the inner salt and affording more or less important advantages over the
inner salt, nevertheless present certain drawbacks.

20



5 French patent application No. 82 11626 (Sanofi) published on 6.1.1984
publication No. 2 529 545, discloses L(-)carnitine acid sul phate and acid
oxal at e as non-hygroscopic salts. 10 Finally, EP 0434088 (LONZA)
di scl oses the use of the non-hygroscopic L(-)carnitine L(+)tartrate (2:1)

(the preparatio si co-chem cal characterization of whi Chc¥RPH02693
however descri bemdﬁg?/“gi.yM ller and E. Stradk in Hoppe Seyler's S. Physiol.

Chem 353, 618-622, April 1972) for_the preparation of solid forngs suitable
for oral adnini st r inthefirstplagefumazia, maleic apd oretigacids form saltrswithdy(-)camni-

granul ates. All these L(-)carnitine salts, though being substantially |ess

hyaroscopi ¢ t NamhelWReref B )edhitithd el st rPéqlifclat Ay, iR 1 and

advant ages over the I nner nevert ess present certain drawbacks. 20
WO 97/ 46512 . . 7 .. i PCT/ EP97/ Q2693 | n
the first placaot2ukeFhis congitutes adisadvantage, inthat thepercsniags afjths L(-)cami-

L(-)carni- tine wherein L(-)carnitine and the acid stand in an equi nol ar

ratio, "i.e. 1:1%. ; T i ' is :
o contage of gthﬂpwé@r@gh 1Sthe Gt ExdreStR BEnefidiAthedPeutiB, AbFtiddit
5 or dietetic effects, is unsatisfactorily low compared to the portion that does not

perform these functions and will be lower, the greater the molecular weight of

the salifying acid used. Thus, for example, in L(-)carnitine orotate the L(-)carni-

tine amounts to only about 51%.

10 L(-)carnitine oxalate (also a 1:1 salt) is not used on account of the toxicity

of oxalic acid.

L(-)carnitine tartrate, which presents the advantage of being a 2:1 salt
(L(-)carnitine percentage: 68%) is not sufficiently stable for prolonged storage,
15  releasing traces of trimethylamine which cause the above-mentioned highly
disagreeable odour and becomes deliquescent at relative humidity slightly

exceeding 60%.

In addition, none of the above-mentioned acids is capable of forming

20 stable, non-hygroscopic salts with both L(-)carnitine and with the lower



tine noiety, which is the one that exerts the beneficial therapeutic,
nutritional 5 or dietetic effects, is unsatisfactorily |low conpared to
the portion that does not performthese functions and will be |ower, the
greater the nolecular weight of the salifying acid used. Thus, for exanple,

in L(-)carniti, te the L(-)carni- tine amounts to onlqu:tig}#i;w % 10
L(-).carnitine @?gﬁlﬁ?(al so a 1:1 salt) i& not used on account 0 t’%ﬁ)
toxicity of oxalic acid. L(-)camtine tartrate, which presents the

advant age of biiangyh I{-)camitines, particularly acesyb&(ceamitive. Thug, for example,
sufficiently stable for prol onged storage, 15 rel easing traces of

trimet hyl am ne ' 2. Y, 201k O i Al b [
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addi tion, none of the above-nentioned acids is capabl e of form%ZO

st abl e, non- hyrystaltizpble, non-bygroshopist ¢compoyads (sae bS 4002039, Miléroand
WO 97/ 46512 8 PCT/ EP97/ 02693

xanpl o, whet SHECkyIOPCEL AR AR08, LRI arpi Beld Ripariltind (blte.

easily crystallizable, non-hygroscopic conpounds (see US 4,602,039, MIller
and 5  respectively, are strongly hygroscopic compounds, which present the same

-

drawbacks as the corresponding inner salts.

The present invention provides pharmacologically acceptable salts of
L(-)carnitine and alkanoyl L(-)carnitines which present neither the drawbacks

10  of hygroscopicity, poor stability during storége; processing difficulties and
packaging problems of the corresponding inner salts nor the above-mentioned

drawbacks of the known non-hygroscopic salts.

In particular, the present invention provides solid, non-hygroscopic salts

15  which are stable and do not release traces of tnmethylamine even in storage
conditions far more extreme (in terms of duration, temperature and relative
humidity percentage) than those borne by the known salts. In addition, the non-
hygroscopic salts of the invention present the same anion both in the
L(-)carnitine salt and in the alkanoyl L(-)camnitine salts. In all these salts, the

20  molar ratio between the L(~)carnitine moiety and the acid moiety is 2:1.



Strack, loc. cit. and EP 0434088), acetyl L(-)carnitine acid furmarate and
taftrate, 5 respectively, are strongly hygroscopic conpounds, which
present the sane drawbacks as the corresponding inner salts. The present

i nvention provides pharmacol ogi cally acceptable salts of L(-)camtine and
al kanoyl L(-)caqwgdrspsae Whi ch present neither the drawbacks 10pCT/EE97/02693
hygr.oscopi city, poor stability during storage, processing difficulties and
packagi ng probl ens of the corresponding inner salts nor the above-nentioned
drawbacks of the WRRWAIESF Y HvVeREER afe %H&L(‘-)?:aﬁﬁhhbfahhaﬁlkaﬂd}ﬂ mgf@ﬁﬂf.

i nvention provides solid, non- hygroscoplc salts" 15 which are’“stable and
do not release traces of, tri, e ev n_in storage conditions far nore
extreme (in tdineswith mueiga ay Fg 96(4)1 relative humidity

per cent age) than those borne by the known salts. In addition, the non-
hygroscopic salts of the invention present the sane anion both in the -
L(-)carnitine salt and gn the al kanoyl L(-)eprnjtine sgltey lghu# | thesg¢
salts, the 20 nol ar rlati o between the L(-)farhitine moi?ty|and'the acild
noiety is 2:1. WO 97/ ﬁgﬂ%& COOH &

PCT/ EP97/ 02693 The salt|s o he i hvention ar saf%s of L(1)Cﬁrnff|n% gn(
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wherein R is hydrogen or a straight or branched alkanoyl group having

2-12 carbon atoms.

10 Preferably, the alkanoyl group is a lower alkanoy! group having 2-5 carbon

atoms.

Even more preferably, the lower alkanoy! group is selected from acetyl,
propionyl, butyryl, valery! and isovaleryl.
15
L(-)carnitine mucate (2:1), acetyl L(-)carnitine mucate (2:1), propionyl
L{-)carnitine mucate (2:1) and isovaleryl L(-)camnitine mucate (2:1) are

examples of particularly preferred salts according to the present invention.

20 Mucic acid (or galactaric acid) as well as its salts are atoxic compounds.



[err] wherein Ris hydrogen or a straight or branched al kanoyl group having
2-12 carbon atons. 10 Preferably, the al kanoyl group is a | ower

al kanoyl group having 2-5 carbon atons. Even nore preferably, the |ower

al kanoyl group is selected fromacetyl, propionyl, butyryl, valeryl and

I soval eryl . 15_J( - nitine nucate (2:1), acetyl L(- )carnl ti ,lgpljg
(2: 1), propion %%@%ar nitine nmucate (2:1)10and i soval eryl 'I})Er @F’ne
micate (2:1) are exanples of particularly preferred salts accordl ng to the

present inventi on.Indeed, ammoan:mueatedu(sobegalpmopesedctcacreﬁl)aceSpmbémﬁS
its*salts are atoxic corrpounds WO 97/ 46512

pot ass um bi + BERAE 1 REKIRE PHIPIRE G For fanRRERnig Bl fgé%”'%&egagau

effervescing salts. Moreover, nucate anion is enconpassed in the |ist of

t he FDA- appr olMuateoverjemucatel gnioar iseercomphssed(ine thel dist ol thef FRZaappeevedd cal
Sci ences, vol. 66 5 no. 1, January 1977, page 3).

commercially marketed salts (see Journal of Pharmaceutical Sciences, vol. 66

5 no. 1, January 1977, page 3).

Also the process of the present invention presents distinct advantages over

the prior art processes.

10 The known processes entail the use of large volumes of water or
hydroalcoholic mixtures or organic solvents (such as methanol, ethanol,
isobutanol) wherein L(-)carnitine inner salt and/or the suitable acid [e.g. L(+)
tartaric or fumaric acid] are dissolved for carrying out the salification and the
subsequent crystallization. For instance, according to the previously cited EP

15 0434088, a boiling solution of L(+)tartaric acid in aqueous 90% ethanol is
prepared and L(-)carnitine inner salt is then added thereto. This makes it
necessary to concentrate large volumes of the camitine salt-containing solution
at high temperatures (50-60°C) under reduced pressure (about 200 Torr), with
attendant noticeable energy waste. Moreover, the use of organic solvents entail

20  high costs and serious problems of solvent recycling, environmental pollution



Al so the process of the present invention presents distinct advantages over

the prior art processes. 10 The known processes entail the use of
| arge vol umes of water or hydroal coholic m xtures or organic solvents (such
as net hanol, ethanol, isobutanol) wherein L(-)carnitine inner salt and/or

the suitable aciwbobmetrz L(+) tartaric or fymaric acid] are di spotepsintes
carrying out the salification and the subs€quent crystallization. For

i nstance, accordipg.to the.previously cited EP 15 0434088, a boiling

sol ution of L(%‘gai%’loﬁél %ﬁ:q%&"?waéﬁféatﬁ % et hanol is prepared and
L(-)carnitine inner salt is then added thereto. This nmakes it necessary to
concentrate |large volunes of the carnitine salt-containing solution at high
tenperatures (50-60[err]C) under reduced pressure (about 200 Torr), with

att endant noti ceabl e_ener wa . Moreover, the use of or,gani ¢ sol,ven
antail 20 hi gh cocThE BHACESS OIIRE RIESTNIRLERNOR QN etame s Ik Arapbacks of the
envi ronnmental pollution WO 97/ 46512 11

PCT/ EP97/ 02693 Rriaéwiliprocsssts, af it will be p srentfronn ihel folloWing Wetaitaddedcription
present invention ovérconmes the drawbacks of the known processes, as it
wll be appgrenhle%oofmthe foll owi ng detail ed description 5 t her eof .

The process of the present invention for preparing the solid, non-

hygroscopic and stable salts of formula (I) comprises:

10 (a) mixing at room temperature L(-)carnitine inner salt or an alkanoy]
L(-)carnitine inner salt wherein the alkanoyl is as previously defined with
the least amount of water necessary to obtain a slurry of pasty or
semiliquid consistency;

(b) adding to the slurry at room temperature mucic acid in a molar amount

15 which is one-half the molar amount of L(-)carnitine or the aforesaid
alkanoyl L(-)carnitine inner salt and thoroughly blending the resulting
reaction mixture;

(¢) carrying out the solidification/dehydration of the reaction mixture by
letting the reaction mixture to stand in the bpen air at relative humidity

20 not higher than 50% or accelerating the solidification/dehydration thereof



The process of the present invention for preparing the solid, non-

hygr oscopi ¢ and stable salts of formula (1) conprises: 10 (a) mxing at
roomtenperature L(-)carnitine inner salt or an al kanoyl L(-)carnitine

i nner salt wherein the al kanoyl is as previously defined with the | east

anount of wat §gogfg@psary to obtain a slurry of pasty or seniplirgibdfhasos
consi stency; (b) adding to the slurry at f2oom tenperature nucic acl d9 in a

nol ar anount 15 ._Which is one-half the nolar amount of L(-)carnitine
or the aforesaid RYKHXEE Meansiaitine i nner salt and thoroughly bl endi ng
the-resulting reaction m xture; (c) carrying out the

sol | di {1 cati qay delyyoally Brikiing the SIRIified reaeﬁdﬂgxﬁt@eyaréz 8 provide e SRR G On

m xture to stand inh the open air at relative hum di not hi gher
t han 50% or accel erati n] the sol,difigcation/dehydration thereof WO

97/ 46512 a granulate or powder product. PCT/ EP97/ 02693 by
dryi ng neans; and (d) optionally grinding the solidified reaction m xture
to provide the salt as a granul ate or powder product. 5 In

carrying out step (c), if it is preferred to accelerate the

5 In carrying out step (c), if it is preferred to accelerate the
solidification/dehydration of the reaction mixture obtained in step (b), instead
of letting the reaction mixture to stand, it can be fed into a continuos drier or
batch drier such as a turbotray drier, direct-heat rotary drier, drum drier, belt
drier, spray drier, fluid bed drier and similar industrial driers well known to

10  those skilled in chemical technology (see. e.g. "Drying” in Kirk-Othmer’s

Encyclopedia of Chemical Technology, vol. 8, pages 91-112, 1979).

Alternatively, the dehydration of the reaction mixture can be carried out
by treating it with a very small volume of a non-toxic volatile, water-miscible
16  solvent wherein L(-)carnitine and alkanoy! L(-)carnitine mucates are insoluble,

such as e.g. acetone.

The following non-limiting examples show the preparation of the mucates
of L(-)camitine and some alkanoyl L(-)carnitines according to the process of the

20 present invention as well as their physico-chemical characteristics.



solidification/dehydration of the reaction m xture obtained in step (b),

i nstead of letting the reaction mxture to stand, it can be fed into a
continues drier or batch drier such as a turbotray drier, direct-heat
rotary drier, drumdrier, belt drier, spray drier, fluid bed drier and
simlar industrygbysksiers well known to 10 t hose skill ed i npefgpyinakes
technol ogy (see. e.g. "Drying" in Kirk-O her' s Encycl opedi a of Chem cal
Technol ogy, vql. 8, 91-112.  1979). Alternatively, the dehydration of
the reaction %W@P&gigﬁiﬂgﬁ'l#ﬂee@%#e Eél"}reati ng it with a very snall
vol.ume of a non-toxic volatile, water-mscible 15 sol vent wherein
L(-)carnitine (%m} 416 gy 1.0lrmele) of Li({)camitineaines salt and 30 ohL wfaistilisdwater
e.g. acetone. The following non-limting exanples show the preparation of

t he micates of L(-)car niIiBe and somiﬂab anayl L.F.—ngrlniti nes according to
the process of the W45 MIXEAJIB A MOFAE Y PBIRID 3 SEENPAULE $EY, physi co- cheni cal
characteristics. WO 97/ 46512 13

PCT/ EP97/ 02693 Exarmpisel & (0.6-mobes)iofl mucioiaeide wiete Biided. to) the6dluzrygand. the
nole) of L(-)carnitine inner salt and 30 nL of distilled water were m xed

naimorigg Lo obt b gndC TGN, il Yhitougy bihdd Wil $ pedhie™Bpén

homogenization, a semitransparent, sticky and whitish "cream” formed
which could be evenly spread on the bottom and walls of the mortar.
In order to accelerate the solidification of the mucate thus formed the
product was exposed to the air stream of a fan (air relative humidity about
10. 40-45%, room temperature about 22°C). After 15-20 minutes, the
solidified L(-)carnitine mucate could be ground to the wanted particle
size.
By repeating the aforesaid preparation several times, it was consistenly
found that the water content of thg end product
15 [L(-)carnitine mucate (2:1)] was 1.7-1.9% by weight.
Yield: 100%
IR (KBr) cm™ 3500-3000 (OH), 1726 (COOH); 1594 (COO');

1244 (C-O sp?); 1106-1048 (C-O sp®)

20 'H-NMR (200 MHz, DMSO-d,, ppm from TMS): 2.10-2.35



5 resulting mxture was thoroughly blended with a pestle. Upon
honogeni zati on, a sem transparent, sticky and whitish "creanmt formnmed which
coul d be evenly spread on the bottomand walls of the nortar. In order to
accelerate the solidification of the nmucate thus forned the product was

exposed to th eamof a fan (air relative hum dity abepbiozess
40-45% room &%era%re about 22[err]C) MAfter 15-20 mi nutes, IEE;

solidified L(-)carnitine nucate could be ground to the wanted particle
si ze. By repeati ndm,HaCH,EQ0)] 3pt4(s18H, (CHHy 2 ¥ 3,82 (ds4H, CHaN");
consistenly found that the water content of the end product 15

[L(-)carnitine nu ight. Yield: 100% IR (KBr) .
cnferr] 3500- 3000%&1@)& M%ﬁoﬂéﬁéw 1244 (C-O sp[err]); 1
106- 1048 (C-O sp[err]) 20 [ err] H NVR 3200 MHz, DVMSO-d[err], ppmfrom
TMB): 2.10-2.35 3.99(§2HSECHOH-CHOH-COOH),); 14
PCT/ EP97/ 02693 (m 4H, CHerr]COO; 3,14 (s, 18H (CHerr])[err]-Nerr]);
3.32 (d. 4H CHlerj 4y 1 g5 () b €, -Ch1-Gli; AR GRS BH) )
5
Analysis for C,0H,(N,O,,
Calculated: C45.10 H7.57 N 5.25

Found: C4497 H754 NS5.33

10 (1.b) It was also shown that L(-)camnitine mucate solidification and water
removal till a groundable product was obtained, occurred also
spontaneously after some hours by simply letting the product to stand,
i.e. without exposing the product to any air stream.

(1.c) Alternatively, the slurry of L(-)camnitine and mucic acid was

15 homogenized with a spatula on a glass plate instead of mixing the slurry
with a pestle in a mortar.

The resulting mucate was spread on the glass plate to form a thin layer
in order to promote the spontaneous water removal. The result was
similar to that describcci in (1.b); however, water removal occurred in a

20 shorter time.



3.95 (s, 2H, (CHOH-CHOHCOOH)[err]); 4.31-4.37 (m 2H, CHerr]-CHCHerr]);
4..86-5.21 (m 8H, OH) 5 Analysis for CJerr]Herr]Nerr]Jerr] Calculated: C
45. 10 H 7.57 N 5. 25 Found: C 44.97 H 7.54 N 5.33 10 (1.b)

It was al so shown that L(-)carnitine nucate solidification and water

removal till a dmgak! € product was obtained, occurred al so w@EgRse3gaess! Yy
after sone hours by sinply letting the proﬁjct to stand, i.e. wthout
exposing the product to any air stream (1.c) Alternatively, the slurry of
L(-)carnitine and nlfi)camifine santens calculated omthepandnidreds praducy, isg0.6%aimon
a glass plate instead of mxing the slurry with a pestle in a nortar. The

resulting nucate wa lstﬂé??& th efl ass plate to forma thin layer in
order to pronote thglspon aﬁgoégﬁs/a?'er renoval. The result was simlar to

that described in (I1.b); however, water renoval occurred in a 20
shorter tinmne. WD 97/ 46512 15
PCT/ EP97/ 02693

Example 2: L(-) carnitine mucate (2:1)

5 16.2 g (0.1 moles) of L(-)camnitine inner salt and 3 mL of distilled water
were mixed in a mortar to obtain a semiliquid slurry. 10.5 g (0.05 moles) of
mucic acid were added to the slurry and the resulting mixture was thoroughly
homogenized with a pestle until a semitransparent, sticky and withish “cream™
formed.

10 When the “cream” started to solidify, 70 mL of acetone were added
thereto while mixing with the pestle was continued. Shortly thereafter the
mucate was obtained as a finely powder-like solid which was filtered off,
washed with further 30 mL of acetone and dried under vacuum at room
temperature.

15 The compound thus obtained was pratically anhydrous.

Yield: higher than 99%.

Example 3: Acetyl L{-)carnitine mucate (2:1)-
203.2 g (1.0 mole) of acetyl L(-)carnitine inner salt and 35 mL of distilled

20  water were mixed in a mortar to obtain a semiliquid slurry.



L(-)carnitine content, calcul ated on the anhydrous product, is 60.5%in all
the foregoing cases. Exanple 2: L(-) carnitine nucate (2:1) 5 16. 2
g (0.1 noles) of L(-)carnitine inner salt and 3 nL of distilled water were
mxed in a nortar to obtain a semliquid slurry. 10.5 g (0.05 nol es) of
muci c acid were added to the slurry and the resulting m xture was

thO[oughI y hovmgenssaed with a pestle untH] a sem transpar ent pcEproigzsonnd
wi t hish "creant fornmed. 10 When "creant started to solidify, 70

mL of acetone; \o%fﬁgaﬁiei b)) &3 omubid &cidl werd tivér BdHee tBQhE'ﬁu%s The same

cont i nued. Shorfly reafter t he nucate was obt ai ned as a finef

powder-1ike solid ered off, washed urt her 30 mL of

acet one and dPF@%FdVJ\QE \\?\E%Gknéﬁ mlt%{ﬁ%é gh ovge The reacting wuxNpBaNd
t hus obtained was pratically anhydrous. Yield: higher than 99% Exanple 3:
Acetyl L(-) capBhhviorwselti daad ks ikt of ExdrpR 10l ¢) of acetyl

L(-)carnitine inner salt and 35 nL of dist ed 20 water were mxed in a

nortar to obtain a semliquid, slurry.
By repeating thls preparation several times, it was consistently found that

5  the water content of the end product [acetyl L(-)carnitine mucate (2:1)] was 2.7-
3.1% by weight.
Yield: 100%. The content of acetyl L(-)carnitine, calculated on the anhydrous

| product, is 65.9%.

10 IR (KBr) cm™ 3500-3000 (OH), 1740 (COCH,, COOH);

1592 (COO"), 1234 (C-O) sp?); 1106-1048 (C-O sp®)

'H-NMR (200 MHz, DMSO-d,, ppm from TMS);
2,05 (s, 6H, COCH,); 2.3-2.6 (m, 4H, CH,COO);

15 3.11 (s, 18H, (CHy)"N"); 3.61 (s, 2H, (CHOH-CHOH-COOH),);
3.67-3.73 (m, 4H, CH,-N"); 3.95 (s, 2H, (CHOH-CHOH-COOH),);

5.36-5.42 (broad m, 8H, CH,-CH-CH; and OH)

Analysis for C,JHuN,O\,
20 Calculated: C46.74 H7.19 N4.54
Found: C4662 H7.14 N 4.61
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(0.5 noles) of mucic acid were then added to the slurry. The same procedure
as that of Exanple 1 was then foll owed. The reaction m xture behavi our was
the sane as that of Exanple 1. By repeating this preparation several tines,
it was consist%w.ﬁswnd that 5 the wat content of the erdrEronbiet

[acetyl L(-)c n|t| cat e 1% [y weight. Yield: 100%
The content og 4% "?BM@%”E&F%F&! et@\%he anhydr ous product,
is 65.9% 10 IR (KBr) cnferr]' 3500-3000 (OH), 1740 (COCH err],

1592 % B: i L itiédnhér Sal L
FSG:% H NVR ((2(():((330[ Mﬁ?” ed@elfl?@%%b r%ﬂn)?l T 2l 05 ?fsl 6HsahCOCHdr35[ig:r]o)f

S C oo roislied water ere iged in 3 ortar faﬂb‘%mpégﬁlhﬁroﬁw 1053535,

(CHOH CHOH COOH) [err]); 5.36-5.42 (broad m 8H CHerr]-CHCHerr] andO—i)
Anal ysis for Gheles) of aiucid\beidveérk ther] added to the slurSalThe sainselpracedre’ds thatl

7.19 ° N 4.54 Found: C 46. 62 H7. 14 N 4. 61
5  of Example 1 was then followed. The reaction mixture behaviour was the same
as that of Example 1. By repeating this preparation several times, it was
consistently found that the water content of the end product [propionyl
L(-)carnitine mucate (2:1)] was 2.4-2.9% by weight.

Yield: 100%. The content of propionyl L(-)camnitine, calculated on the

10 anhydrous product, is 67.4%.

IR (KBr) cm* 3500-3000 (OH), 1738 (COCH,CH,, COOH),
1590 (COO"), 1240 (C-O sp?), 1104-1040 (C-O sp*)
'H-NMR (200 MHz, DMSO-d,, ppm from TMS);
15 1,03 (t, 6H,CH,CH,); 2.2-2.6 (m, 8H, CH,CH, and CH,COO);
3.11 (s, 18H, (CH,),-N*); 3.62 (s, 2H, (CHOH-CHOH-COOH),);
3.67-3.80 (m, 4H, CH,-N*); 3.96 (s, 2H, (CHOH-CHOH-COOH),);

5.30-5.45 (broad m 8H, CH,-CH-CH, and OH)

20



‘WO 97/ 46512 17 PCT/ EP97/ 02693 Exanpl e
4:-Propionyl L(-)carnitine nucate (2:1) 217.2 g (1.0 nole) of propionyl
L(-)carnitine inner salt and 35 nL of distilled water were nmixed in a
nortar to obtain a semliquid slurry. 105.1 g (0.5 noles) of mucic acid

were then addeg t slurry. The sane procedure as that 5 We 1
was t hen foll o&&ﬁ“ﬁg reacti on m xture b#havi our was the san%ﬂé!éﬁ? at  of

Exanpl e 1. By repednalysistfos Gelghh@yj on several times, it was consistently
found that the water content of the end product [propionyl L(-)carnitine

nmucate (2:1)] was 4: %.b iaght . Yhelgy 10QPa 1hhe content of propionyl
L(-)carnitine, cal ﬁ*ﬂ%ﬁ‘é“ %nttﬁgﬂ%o }Ir’]ﬁ’y rousgj;)%'g uct, is 67.4% IR (KBr)

cnierr] 3500- 3000 EFOH) 1738 (COCH err]CH err], COOH), 1590 (COO-), 1240
(GO splerr]), 110Fommh (C € 422 r]) Ha44 H NM2300 MHz, DMBO-d[err],
ppm from TMB) ; 15 1,03 (t, 6H CHerr]CHerr]); 2.2-2.6 (m 8H,

CH err]CH err] and CHerr]COO; 3.11 (s, 18H, (CHerr])[err]-Nerr]); 3.62
(s, 2H, (CHOH CHOH COOH)[err]); 3.67-3.80 (m 4H, CHerr]-Nerr]); 3.96 (s,
2H, ( CHOH CHOH [err]); 5.30-5.45 (broad m8H, CH2-CH CH2 and OH) 20

5 Example 5: Isovaleryl L(-)carnitine mucate (2:1)

245.2 g (1.0 mole) of isovaleryl L(-)carnitine inner salt and 38 mL of
distilled water were mixed in a mortar to obtain a semiliquid slurry. 105.1 g (0.5
moles) of mucic acid were then added to the slurry. The same procedure as that
of Example 1 was then followed. The reaction mixture behavioﬁr was the same

10  asthat of Example 1.

By repeating this preparation several times, it was consistenly found that
the water content of the end product [isovaleryl L(-)camitine mucate (2:1)] was
3.3-3.7% by weight.

Yield: 100%. The content of isovaleryl L(-)camitine, calculated on the

15  anhydrous product, is 70.0%.
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“Anal ysis for (JQerr]H err]Nerr](err] Calculated: C 48.44 H 7.50 N

4. 34 Found: C 48. 22 H7.44 N 4.25 5 Exanpl e 5: Isoval eryl
L(-)carnitine rrucate (2 1) 245.2 g (1.0 rml e) of isovaleryl L(-)carnitine
inner salt and distilled water m xed in a nortapcreEpwinzesn a

S ur 'yq“'TﬂeS'sé{Léypr éﬁéﬁﬁkﬂeé@ ha?ﬁmmﬁ oot dlahe ebinBlict drpends

reacti on m xture behavi our was the same 10 as that of Exanple 1. By

repeating this gy eRafyafdctorssaichra thel mivbsturd comténtcon thessarting LyLdmibae grhe
wat er content of the end product [|soval eryl L( )carnltl ne rrucate (2:1)]

was 3. 3-3. 7% by vaI r
L(-)carnitine, gg’é&)ﬁ;{‘@}: qﬂ?e?g% emaﬂﬁﬁﬂ' ’[5?36 @t%@fébﬁ air inghe
97/ 46512 PCT/ EP97/ 02693

plant where the production operations are carried out, the overall processing

5 duration and the particle size of the final product.

It will also be apparent that the present process presents several,

noticeable advantages over the prior art processes:

10 a) the process is carried out at room temperature and ambient pressure;
b) no organic solvents (or very small amounts thereof) are used,
thus environmental pollution is avoided;
c) the yield is pratically quantitative;
d) startiﬂg from anhydrous L(-)camnitine or alkanoyl L(-)carnitine inner
15 salt is not required: it is sufficent that their initial moisture content
is knc;)wn;
e) the consistency of the starting mixture can be varied, from a
semisolid slurry to dense slurries of varying flowability, by simply
regulating the added amount of water (10% to 30% by weight of the

20 whole slurry). This allows a selection among the dehydration



It will be apparent that the noisture content of the end product depends on
many factors such as the noisture content of the starting L(-)carnitine or
al kanoyl L(-)carnitine, the tenperature and relative humdity of the air in
t he plant where the pr oduction operations are carried out, the overall
processing 5 bAkd19"n and the particle size of the fi naI prl‘&‘)ﬂwg%és""i |1

al sa be apparent t th resen proce 8 presents several, noficeable
advant ages over the prI?TGF Tes i be magles fropy spontaneous water ﬁ!alb?f@@@§§af@3d
carried out at roomtenperature and anbi ent pressure; b) no organic

solvents (or very snaldutafitamehvirofnfat)at 6% rESEve hansd vq'ergmsmb%) to
pollution is avoided; c) the yield is pratically quantlta Ive; d) starting

from anhydrous L(- )car nit al kanoy | tin ner 1

salt is not required: acpeiegat&afwatewﬁm@m%xﬁ& groreHa H'F ltqg'r‘@'seontent
I's known; e) the consistency of the starting m xture can be varied, from a
semsolid slurry to dense slurries of varying flowability, by sinply

regul ating the added anount of water (10%to 30% by wei ght of the 20

whol e slurry). This, allows sele i on the dehydrati on
5 e composmons o t e presentl ennon may occur as pharmaceutical

compositions, over-the-counter (OTC) compositions, food supplements, dietary
supplements, health foods, medical foods, nutraceuticals, veterinary products

and fodders.

10 The compositions of the present invention may optionally comprise, in
addition to the usual excipients, fillers, binding agents, lubricants, mould release
agents, flow regulating agents, colorants and flavouring agents, as well as other
active ingredients such as vitamins, aminoacids, trace elements, mineral
substances and the like.

15

The compositions may occur in unit dosage form as tablets, chewable
tablets, pills, pellets, troches, and capsules, which comprise an amount of a salt
of formula (I) corresponding to 50-1000 mg, preferably 100-500 mg, of
L(-)carnitine inner salt or alkanoyl L(-)camitine inner salt, respectively.

20
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procedures to be made: from spontaneous water evaporation carried out in an
environnment at lowrelative humdity (e.g. 30 40% to accel erated water
renoval by the aforesaid industrial driers. The conpositions of

t he present mvw@m;rzay occur as phar ITB.C%:I cal corrp05| t i ONSPCI/EPY7/02693
over.-t he-count er I S,
heal t h foods, nedi caﬁ’?gg‘g}s}{)ﬁie e?%?:ré |ca Fb\%eitﬁgrﬁ% y prog’rl t@ 3%?%
fodders. 10 The conpositions of the present invention may

optional |y compreferred.n addition to the usual excipients, fillers, binding
agents, lubricants, nould rel ease agents, flow regul ating agents, colorants
and flavouring agents, as well as other active ingredients such as

vitam ns, am noacids, trace elenents, mneral substances.and the like. 15
The conpositions may occur in unlt dosage formas_ tablets, chewable
tablets, pills, peliSome examples of-nompogitions:in ummdnsagcrfpnns@edmeWof
a salt of formla (I') corresponding to 50-1000 ny, preferably 100-500 ng,
of L(- )carrgtl %Sbﬂgga salt or al kanoyl L(-)carnitine inner salt,
respectivelly. ’

@) osition for chewable tablets of L(-)carnitine mucate

One chewable tablet contains:

Active ingredient

L(-)carnitine mucate g 1.650
10 (corresponding to 1 g of L({-)carnitine inner salt)

Excipients:

Peppermint flavour powder g0.075

Licorice flavour powder g 0.075

Saccharose g 1.730
15 Corn starch g 0.090

Magnesium stearate g 0.090



W) 97/ 46512 21 PCT/ EP97/ 02693 For use
In-the veterinary field or as fodder, powders and granul ates are preferred.
Sonme exanpl es of conpositions in unit dosage form are hereinbel ow 5
described. (a) Composition for chewable tablets of L(-)carnitine mucate

One chewabl e tghl@legontains: Active ingreglient L(-)carnitingdpsdbgess
|

g 1.650 10 1 0 L'(- arnitine inner salt)
Exci pi ents: P@ber L{-)carnitine ; o 075 Ljcorice
fl avour powder g 0.075 Saccharose
g 1.730 15 O¥ tablétdontains: g 0.090
Magnesi um st ear at e g 0.090 WO 97/ 46512
22 . PCT/ EP97/ 02693 .
Active ingredient:
Acetyl L(-)camitine mucate mg 759
5 (corresponding to 500 mg of acetyl
L(-)camnitine inner salt)
Excipients
microcrystalline cellulose, polyvinylpyrrolidone, magnesium
10 stearate, cellulose, acetate phthalate, diethylphthalate, dimethicone.
(c) “ompositions for tablets of propionyl L(-)carnitine mucate
One tablet contains:
Active ingredient
15 propionyl L(-)carnitine mucate mg 635
{corresponding to 500 mg of propionyl
L(<)camitine inner salt)
Excipients
20 microcrystalline cellulose mg 54.0
polyvinylpyrrolidone mg 18.0
crospovidone mg 30.0
magnesium stearate mg 15.0

precipitated silica mg 3.0



(b) Conmposition for tablets of acetyl L(-)carnitine One tablet contains:
Active ingredient: Acetyl L(-)carnitine nucate ng 759 5
(corresponding to 500 ng of acetyl L(-)carnitine inner salt) Excipients

m crocrystal line cellul ose, polyvinylpyrrolidone, nmagnesium 10

stearate, cell ul'mwmzt ate phthal ate, dietdayl phthal ate, di methegesdn2ds)
Conposi tions for table carnitine nucate One table
contains: Active i ngr}g’éj 8%‘%?8’%18%]0&‘8%’ |onyI L(-) carni tlrﬂg g’u‘éate

ng 635 (corresponding to 500 ng of propionyl L(-)carnitine inner salt)

Exci-pi ents 20 polyethylenesglytol 6@0@el | ul ose mg2.5 my 54.0
pol yvi nyl pyrrolidone : ng 18.0 crospovi done
ng 30. 0 magnesi um st P ng 15.0 precdpitated
m sl Sfthfifum dxoxldﬁg 3.0 Bg 9%

) methacrylate copolymer mg 8.3

5 purified talc mg 2.4
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g%ggoxypropyl met hy| ce Mlﬂﬁlﬂljﬂlllsﬁﬂlﬁm y Oxirrgelo. orrzo::t Zyl ene glycol

ng 1.8 nethacrylate c

purified talc ng 2.4 WO 97/ 46512

PCT/ EP97/ 02693W0 9746512 salt having the f (1): [err] 10 pcrmpornzess
wherein Ris hydrogen or a straight or b al kanoyl group having 2-12
carbon atons. 2. The salt of claim1, wherein the al kanoyl group is a

| over al kanoyll-grouﬁ sadthawing the farmola @):ons. 3. The salt of claim 2,
wherein the | ower al kanoyl group is selected 15 fromacetyl,

propi onyl, butyryl, valeryl and isovaleryl.

- - [ H OH OH H ]
. - T

(CHgigN /Y\ COOH "00C - cl: T -C - C - Co0"

o |
OH H H
] 1| OH
t))

10 wherein R is hydrogen or 2 straight or branched alkanoy! group

having 2-12 carbon atoms.

2. The salt of claim 1, wherein the alkanoyl group is a lower alkanoyl
group having 2-5 carbon atoms.

3. The salt of claim 2, wherein the lower alkanoyl group is selected

15 from acetyl, propionyl, butyryl, valeryl and isovaleryl.

4. A salt of claims 1-3, selected from the group comprising
L(-)carnitine mucate (2:1). acetyl L(-)camnitine mucate (2:1),
propionyl L(-)camnitine mucate (2:1) and isovaleryl L(-)carnitine
mucate (2:1).

A process for producing a salt of formula (I):

S)n

20



4. A salt of clainms 1-3, sel ed fromthe group conpri sing
L(-)carnitine nucate (2:1). ac w "Uﬂ” e nucate (2:1), propionyl
L(-)carnitine nucate (2:1) and mm’ arnltlne mucate (2:1). 20
5. A process for producing a salt ‘of * ofmuka (1): WO 97/ 46512

25 wo 97468821/ EP97/ 02693 [err] wherein R is hydrogepcpipineess

straj ght or branched al kanoyl group having 2512, particularly 2-5, carbon
atons. which conprises: (a) m xing at roomtenperature L(-)carnitine
inner salt or an al kanoyl L(-)carnitine inner galt wherein the alkanoy is

as previously definedpwith 10 t he tieasft anourf d¥H wBtel necessjry
to obtain a pasty or semliquid slurry; (b) addingtoihe sllllrry at froom
t enperature nuci c aci ¢ (CR )gNr‘BBNKBUDOOOH i ch -oeconer hactf ¢ hecmolcgo ajnount
of L(-)carnitine or the aforesaifg al kanoyl |L(-)) car n|t|| ne. i nher Jsalts and

t horoughly blending the resultioB 15 rleact i ongm ,);t UF ; OHC)

carrying out the solidification/dehydratio 2of the reaction mxture b

5 ¢3)
wherein R is hydrogen or a straight or branched alkanoyl group having
2-12, paruicularly 2-5, carbon atoms. which comprises:
(a) mixing at room temperature L(-)camitine inner salt or an alkanoyl
L(-)camnitine inner salt wherein the alkanoyl is as previously defined with
10 the least amount of water necessary to obtain a pasty or semiliquid
shrry; |
| (b) adding to the slurry at room temperature mucic acid in a molar amount
which is one-half the molar amount of L(-)carnitine or the aforcsaid
alkanoyl L(-)carnitine inner salts and thoroughly blending the resulting
15 reaction mixture;

(c) carrying out the solidification/dehydration of the reaction mixture by
letting the reaction mixture to stand in the open air at relative humidity
not higher than 50% or accelerating the solidification/dehydration
thereof by drying means; and

20 (d) optionally grinding the solidified reaction mixture to provide the salt as



letting the reaction mixture to stand inthe—epen—air at relative hunidity
not hi gher than 50% or accelerating the s at i on/ dehydr ation thereof
by dryi ng nmeans; and 20 (d) optional | m&’@! ” "H”' lidified reaction
mxture to provide the salt as WO 97/ 4

PCT/ EP97/ 02693 a granul ate or powder product. 6. The process of cl a| m 5,
wherei n the dryW@874kns are sel ected from contl nuous drierp

drier, a turbotray [ ary drier, a drumdrier, agelt
drier, a spray dri eafrjég ulat@d}ﬂ&ﬁ%ﬂg’ PFHF -bed drier. 7. A solid, orally
adm ni strabl e conposition which conprises a salt havi ng the formul a (1)
[err] whereinBR is 'll’hajrm@easmrofaclﬁmﬁlfghwmfelﬁrﬁ{g:gﬁ? Iﬁg@;@ a%oyaecre\(/'ll ng

2- 12, particularly 2-5, carbon atons, and, option

phar macol ogically ﬁ% exc . ent The corrp03| tion of claim7 as
a phar maceut i cal C?ﬁ%‘@ tﬁl ner abatch drier, a turbotray drier. a

direct-heat rotary drier, a drum drier. a belt drier, a spray drier
5 and a fluid-bed drier.
7. A solid, orally administrable composition which comprises a salt having

the formula (I)

B . r H H OH i

+

0O

(CHg)aN /\r\ COOH | - |-o0C - (]; - cl; .
| -]
OH H

10 OR

@)
wherein R is hydrogen or a straight or branched alkanoyl group having
2-12, particularly 2-5, carbon atoms, and, optionally, a
15 pharmacologically acceptable excipient.

8. The composition of claim 7 as a pharmaceutical composition; OTC
composition health food. medical food, nutfaceutical , diet
supplement,. nutﬁtional supplement, veterinary product or fodder.

9. The composition of claim 8§ in the form of a tablet, chewable tablet,

20 pill, pellet. troche, capsule, powder or granulate.



corrpc').si tion health food. nedical food, nutraceutical , diet supplenent,

nutritional supplenent, veterinary product or fodder. 9. The conposition
of claim8 in the formof a tablet, chewable tablet, 20 pill,
pellet. troche, capsule, powder or granul ate. WO 97/ 46512

27 '

PCT/ EP97/ 02693 10. The conpositio ]
7-9 in unit dowQe7465t2m whi ch conpri ses aB7anmount of a salt EFQ&B{JWS#?(I)

cortespondi ng to 50-1000 ny, preferably 100-500 ng, of L(-)carnitine inner

salt, or alkanoyl L(-)carnitjne inner salt, respectively. .. X
. 103{ c):composmon of claims ‘?—9 in unit Rosage fgn}a, which comprises an

amount of a salt of formula (I) corresponding to 50-1000 mg, preferably

100-500 mg, of L{-)carnitine inner salt, or alkanoyl L(-)camitine inner

salt, respectively.
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Stable, non-hygroscopic salts of L{-)camitine and alkanoyl L{-)camnitines with mucic acid of formula (I) are disclosed wherein the
molar ratio between the camitine molety and mucic acid is 2:1. A process for producing the salts and solid orally administrable compositions

containing same are also disclosed.




