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It is well known that 3-(2,2 2-trimethylhydrazinium) propionate as dihydrate
(this substance being known under its International Nonproprietary Name of
Meldonium) is widely used for controlling carnitine and gamma«butyrcbetame
concentration ratio and consequently the speed of fatty acid beta-oxidation in the body
(Dambrova M., Liépinsh E., Kalvinsh . Mildronate: cardioprotective action through
carnitine-lowering effect. Review. // Trends Cardiovasc.Med. — 2002. — Vol. 12, N.6.
_P. 275-279. Rupp H., Zarain-Herzberg A., Maisch B. The use of partial fatty acid

oxidation inhibitors for metabolic therapy of angina pectoris and heart failure // Herz,

2000, — Vol. 27 N7 = P- 621:636. Mildronate; Met:88. Drugs Fut: 2001, 26(1),

82).

p >Due to these properties, Meldonium (registered with the trade mark of
 MILDRONATS®" | “MILDRONATE?, “MUJIIPOHAT®”) is extensively applied
in medicine as an anti-ischemic un stress-protective drug in treating various cardio-
vascular diseases and other pathologies involving tissue ischemia (R.S.Karpov,
0.A Koshelskaya, A.V.Vrublevsky, A.A.Sokolov, AT Teplyakov,  I.Skarda,
V.Dzerve, D.Klintsare, A.Vitols, I.Kalvinsh, L.Matveyeva, D.Urbane. Clinical
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Besxdes Meldonium is not very stable: while heated, it fast loses the water of
the crystal. hydrate. In turn, the anhydrous form of Meldonium is unstable and
extremely hygroscopic. In such form, this compound soon becomes coloured and gets
a specific annoying odour. Thus, the hygroscopicity and thermal non-stability of
Meldonium dihydrate are significant disadvantages restricting the possibilities of
___preparing different--oral -and-external drug dosage forms from this compound
Furthermore, Meldonium dihydrate is actively dehydrated at temperatures so low as
40-45°C. This means that sure storage of Meldonium dosage forms containing crystal
hydrate is rather embarrassing in countries with hot climate.

Because Meldonium dihydrate is not readily applicable for producing drug oral
dosage forms, it was a further object of this invention to find other pharmacologically
acceptable salts of Meldonium which would lack hygroscopicity or/and, be thermally

stable and could be stored in any climatic zone for a long time.
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We noticed completely unexpectedly that Meldonium salts of some

pharmaceutically acceptable polybasic acids are exceptional in this regard; they
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EXAMPLE 2
The said salts can also be prepared from the corresponding salts of Meldonium
production intermediates,  viz. methyl- or ethyl-esters of 3(2,2,2,
trimethylhydrazinium) propionate, the latter being heated together with the

corresponding acids in aqueous or aqueous-alcoholic solutions, and subsequent

/or. .. ...
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EXAMPLE 6
Meldonium fumarate (1:1). Mp. 140-142°C. '"H NMR spectrum, §, ppm: 2.57
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%: C 45,46, H 6,94; N 10,72. Calculated, %: C 45,80; H 6,92; N 10,68. Initially H,0O
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@aﬂemumame@m%@@) i3, 8;01182%3 éd%@mpi i‘g@& Sl iRty

5, me%§;§58”{ '/é‘ﬁ t@gp'_%%o% 0;3919% Njuwsga%ﬁ s,

remai ns unc ed. MPLE

2 x Ble %Ghdﬂ% @@’s@mmm@ N 11)29; M. 2@5@ama@1 % HC &m H

7. ‘742 %ﬁﬁi Btrsu§n DzNg)nm@Iy@B(cgthnt ‘t%ﬁéaén%lﬁ %%Wgréﬁgmég’
man?inagc?e at, [0 N)Ol/o hﬁxﬁ?ﬁ%ﬁ%&i@@%@s inGealed 2R Pl§YHud .1®2bsoMed

ontent in the. sanple was
waté, 0762% dur| ng 24 hours at 100% hum dity it remains

unchanged. EXAMPLE 6 Mel donium fumarate (1:1). N p.

1E3A IAH NMR  spectrum 6, ppm 2.57 (2H t,
Cglfgldogu%n?%@éha dhate C@H%) hp3$88C) HH412MRN§>%wum 0,09, 5,

niQ,sz 22H Gacamca@'eaz 3 I4HO, A5L8D 3,351 (@ng Memos Q;sg(m 5, ~

ca'gQHﬁ'oSr'mi%@ "G b aEF TR kR Toabnaean )
10. k8t h&ﬁmy\%ﬁ) cdﬂ&%hﬁqgﬁ&mwaﬁW Aiei PokquLmaihtenenad 3t e

3-125C H NVR spectrum (D20), 8, ppm
1002/9 ﬁjkmﬁﬂ;&ﬂa,mpte,m@m@eax@d)vy 12%0lu¢ paalpsorbed WHEIN) ; 3. 35

gg; Found, % C 40.86: H 6.82: N 11.78
HANBE % C 40.68 H 6.83; N 11. 86, Initially

H%ﬁ%l‘&&mﬁ%uda{é (daheasRmmte. was 11524166‘?[% 'TRINMR @dctrum
hours nmal nt enance at 100% humi di t §/I 1{%;]5]3091
(DEXAPLE B MIFdbAFNRONED a8, ,ffﬁf) O, 5, Ve

| %ﬁ@ 00, HN%@ @Eﬁ%@t&%wws %i_lllhy séi@lgc Gr%'c‘l’c akid.

Foﬁxd?’@o ((S(ghto%g, H???‘N 79’{‘5% O/CeE@ﬂHM:& Wxscgogzg{gs 79; g;g
nput at i ona
Immﬁythhé] bopteD e AR Vi R0 %‘éh'g‘? 80%936“%% L,

24 hours iontenance at 100% humdity it was
hmﬁnd(%h vg/asl RPLE 9 Mel doni um nucat e (gal act ar at e;

2: EXAMP'HEQX Ni p. 152-154C.' H NMR spectrum (D20), 8,

p 2 @pmu{g; fgg\ar(a@g(p}ﬁﬂp QR X0 15 kR slge%{?mnt(})z(% & ppm:
2.53 (4H, t, 2 x CHay(meld))s 3.29 (4H,'t, 2 x CHamelq)); 3.35 (18H, s, 2 % MesNY); 6.65
(2H, s, ~CH=CH~(umac)- Found, %: C 46.68; H 7.91; N 13.69. Calculated, %: C
47.05; H 7.90; N 13.72. Initially H,O content in the sample was 1.5136%; after 24
hours maintenance at 100% humidity it was 13.4707%.

CEXAMPLE 1S — -~ =T T
Meldonium 2-aminoethane sulfonate (taurate; 1:1; x1.5H,0). Mp. 190-193°C

(with decomp.). 'H NMR spectrum (D20), §, ppm: 2.38 (2H, t, CH,C00"), 3.18-3.30
| (4H, m, NCHymeid) + CHj(taur)); 3.34 (9H, s, MmW) 3.42 (2H, t, CHz(mu,)) Found,
%: C 32.40; H 8.16; N 13.98; S 10.60. Calculated, %: C 32.21; H8.11; N 14.08; §
10.75. Initially H,O content in the sample was 9,4824%; after 24 hours maintenance
at 100% humidity it was 17.0854%.



2 x Me3N'); 3.98 un 4.31 - two singlets of |ow

intensity, protons of nucic acid. Found, /9? C42’?U :).3
H 7.58, N 10.77. Calcul ated, % C 41.53; H lQl

1Q,76. _lpitially H2O content in the sanple vvas'
SEO)QW%@lgfter 24 hours mai ntenance at 100% hum dity
egﬁﬁmﬁ 683 [ wm&memvéHd@Mprﬁmm@z@) (81?11m X

254(8tHBR %{Eicdp%mm% Cihd, Bt AT HORAPMBERE S PR
e bR FhRndllo): oA AR v HSPRARLAR! & 4e\oaparma=;m

ne i's .addéd to the residual viscous
13. 7@&%&@1& 1,0 Sontgtat ad,saapie emarbdﬁ%i% oaftei &4 hapremtiaignance

the residueis insuffici tnent with
at 16064 luemdity W@g@%ﬁ@éﬂfﬁaﬁ?@ﬁ%yigy di‘% bfodggw ). 1H NWVR
(DI\/ISOd6) 8, ppm 2,41 (21 1, t, CH2COO);
SEEEMEgE o

325 (91-1, s, Me3N); 4.75 (2H, s,
ﬁlel%nﬁlaﬂim (+)7asll92’ta(620-}ll vzﬂwp 146-PB°C 2 " WMR; gpectrum

(D:@), BHg)px@ni& of faby2h el e B L (AT epflp 337 AR,
cuifl St Fied, MG, 193, (PH aH (384, NuBd,0%: CI3Ti7Lj HI1.85;

le was 1.71% after 24 hours
N 18183, rﬂa&namde%aﬂ 33@9%1 ﬁ&ﬁ; il 8.3 JaipliseHrbeosteptie thesempc py

S LA R il
18%&%&)‘8{1}%&*%{&20) & ppm 2,60 (411, t,

3.30 (4H t, 2 x CH2N); 3.35 (1811 S, 2 X
| EXe3PDE 1Found, % C 37.08; H 7.73; N 14;29; S 9

20, Cal cul 7 51
o ety LTy iy coReRh ity gt & B 30,

S

speé\f\ﬁr@(b &4 NEMAES2. 3mrmt €800 BB, OIQ}I%shNMegkaw) 33MS,

mass |ncreased 11. 8% due to ab

t, CERAVBLE (312 wwlﬁm 1P @He hINrracerat ?@y Ha cog{;ht in the
88C. N

an@?@ lf J&b % ?Q%&F&%&E&%ce a§ 18%%?181? g}ﬁaan(pgé&:rna?s

mcﬁa&ébﬂk%damoe@uﬁb&)wat&ound % C 35,13; H5.85 N

Calculated, % C 34.92; H 5.86; N 10.18.
IrﬁXAMPL}}l?-IZO content in the sanple was 1.17% after

P B e T Do or bt vt o EXANPLE. 33 .
* Ml o0 MO,  Gak B et b)) Heo GRS K
6.53; }gglﬁ%fﬁé 13.10. (érwz?tédﬁgg%pgh (@604%%24]]\7&53 15,43 GRG0

content in the sample was 1.4189%; after 24 hours maintenance at 100% humidity
sample mass increased by 20% due to absorbed water.
- EXAMPLE20-- -7~
Meldonium magnesium succinate (1:1:1; x2H,0). (see Meldonium-magnesium
tartrate). Mp. 135-140°C (decompf). V‘H NMR spectrum (D;0), 8, ppm: 2.39 2H, ¢,
CH,CO0"); 2.46 (4H, s, ~CHy~CHa~(succin.ac)); 3.22 (2H, t, CH,N); 3.35(9H, s,
Me;W). Found, %: C 36.66; H 7.28; N 8.37. Calculated: C 37.23; H 6.87; N 8.68.

Initially HyO content in the sample was 10.1215%; after 24 hours maintenance at

100% humidity sample mass increased by 20% due to absorbed water.

EXAMPLE 21



and 3.98 - two singlets of lowintensity, protons of
the slightly sol ubl e nuci c aC| d. Found, % C 40.22;

H 6.75; N 7,75% Cal cul af % C 40,22; H Boyagy 20Q7
7,86. Initiall e %
tcldpnipa mwgu%awaﬁ?%ﬁgﬂie%zd}od%% e

e Pprdos- oMol Met diom tﬁmnm@t)ea G2l 481
CcH to%?) % ﬁr@mmdmwgi%%%@g Lopig b S 5
Foukbndt: 005 LAR b 00 ey 1368 FAT Rl Lo o &

o Dhsl4572 aftbitliatrioals nyait2@neont 46 himiditie

B0 CORQE““‘ esa%%%l%% after 24 hours maintenance at

the H@Q¥ hitfimedi ty it was 13.4707% EXAbIPLE-15 Mel donium
2 am noet hane sul f onate (taurate 1:1; x 1.51120).

93C (with deeonp.)."H NMR spectrum (D20)
N&ﬁga?mufrgm?i& (@ %)4 Nélpg 19?1951’(2@%@19 ; 3 NNEBS}E@‘IU% 4Pp0)ne,,
S
pPoCHRIE GF)), cnuis 1ot 3, AR Taf At gos

I\% +Calculated, % C 32.21; H8.11; N 14.08; S
(9H1® N ni i ally H20 content in the sanple was
9,

pafter 24 hours nmi ntenance at 100% humdity
t 17.0854% 15 J
1 s £ P B
D20 26348
R e e e A i el
FoUn e, s°/<2><&13§k6)59 H 7.88; N 13.50.

Q'“E@Tlim
Cal cul at ed. C 47, 05; H7.90; N 1302. Initially H20
cHXAMPLER4t he sanpl e was 1.3595% after 24 hours

| "W%g&%gﬁgcm% F99%ust by a Rl EHIMAR shnauedDed),

wat er LE 17 Mel d%r'] m
5, ﬁapxﬁwﬁaqpartawz(&e@m;) 26QH2H) 5, Mpl-ChHeide0) 3 R R

pectrum %DZO%XQ ppm 2.49 (211, t, CH2CCCF);
C}E(ma@n)23§g(léﬁ’ O2(asp.)) 127 (2H, t, CH2N) 3 35

oAt C 8 G PR o
7 SRIdoMuit 5@ nateni21 R Wy, OIS GRITP }ﬁ,}gﬁgaﬁ%qcéwun

Xty AR £ AR S B 2
(4RDSOLREH WAL 533 FXOWR, Ex Des .

EXAMPLE 26

Meldonium  adipinate (2:1). ‘Mp. 110-114°C (decomp)lH NMR  spectrum
(D;0), 8, ppm: 1.55-1.70 (4H, m, 2XCHauaip)); 2:28-2.39 (4H, m, 2xCH2<ad,p)) 2.45 )
- (4H, 1, 2xCHagaeidony); 3:24 (4H; £, 2XCHameidon)); 334 (18H, 5,2 x MesN").

EXAMPLE 27

Meldonium tartrate (1:1). Mp. 100-107°C (decomp.). 'H NMR spectrum (D;0),
5, ppm: 2.57 (2H, t, CH,CO07); 3.29 (2H, ¢, CHi(meltony); 3:35 (OH, 5, MeaN'); 4.55
(2H, s, CHart.ac)-

EXAMPLE 28



Mel doni um creatinate (1:1; x3H20 M. 227-228C

(deconp.). "H NMR  spectrum (D20), 8, pp H,
t, CH2COO-); 3.03 (3H, 49 NVe(creat,ae)); nlsjaé‘?ry(%@

w@g&wn 1ac°{at§‘§1 (Ohip.S10- WN(ﬁecoﬁpQZ{Q\HﬁR sgectrum (D;0),
C

reaene)). Initially H20 . content

5, ppanphel %&@Eﬂﬁl 8%scah)h 850 P4 R s r?t?ér{; ceegﬁ‘“@‘(})@%

135088t BN VT B CFERARALE o Vel don, . 3un Sl fate (1: 1),

Z%ﬁamgegg&ﬁ re?étkéxs)% @Qﬁl@lﬁﬂaumh(;a]iﬁﬁﬁ)ulat&ns pprainigg epleast

oneMeB Nk . Meldeman %lt@ de@créjgcg Z@Grelp_l at156 pgafm'\%uﬁﬁal af:’u(f% ind>
phapﬁa[chﬂtgplfala%ﬁ%ablg g’ﬁ i& f%qgig Hp@nt@%sed\l it H 7&103@513)@3

|ntesa [ e was 4189%
pro@«feﬁ@ﬁ géhd']%ﬁl dmht widic e?oﬁtpr&iil&%(g hdwsaghi tfgrmss gf-rp]r@

mass i ncreased by 20% due to absor.be
mterDJcNm @M@WW@W@%@B% sglyiensn SEEAIRIRE (%hel %ﬁz%ﬁo\ ’\Q(:r71
n|u M.TRg! nesium tartrate). M. 135-140C
exc pdEél oarrrepp 5: 1

NVR spectrum (D20), o, ppm 2.39 (2H,

{.In cEEREEDNE; acRvedbibdthce() isCie) Bi2ted s tabkes) yaple@ pils,
(2H, t,

grag@ess Bowqqrsy o:zgpsxipss glgjy; '_flaéépjataxp gf@%l?lor@% §Qg§0m°|(_)l 5QO gﬁr N
per%ﬁgﬂgwm Lt JARQ 5608 Yol RewsREp © was

24 ho rs maintenance at 100%
humsdbmwxs@nqm -Bmitag sximuescissdtedye poymassiiseb aBEsi¥ed
E 21 9 5 January 2007 Mel doni um
of?@agﬂ%w@rf?@r %“Q?e (1:1:1; x21320 (see
Rt &b @)ringMibletd: 95- 200C
L e o 248 (21, t.
Awm&sam 75 (4H00aw, 2xCH2(,1tr.))3 3.26 (2H, t,

9H, s, Me3W. Found, % C 3&58; H 6.09;
aCW@@ﬂ@dPY?&%Dced C36.34; H6.10; N 7.06. Initially
4440 content in thegsagpl e was 9.45% after 24 hours

mal nt enance at 100% humidity the sanple diffused.
TaEXAMPLE 22 Mel doni Whingitrate (1:1). M. 90-95C
(decorrp "H NMR s rum (D20), 6, ppm 2.56 (2H,
Casteadipoon 2. 85 (gl?i?gtdd, 2xCH2(itr.)); 3.28 (2H t,
TdEH2N) ;5 3, 35 (9H, &1mMe3N). EXAMPLE 23 Mel doni um
citrate (2:1). M. 101-107C (deconp.).' H NNWVR o
spectrum (D20), 8, ppm 151 (4H, t, 2xCH2COQOL; 2.81
(4Hhe dﬂno\%ﬁ%ﬂﬁmi’ti}@; exdm@fRs (filibtrate composition suitable for

producing capsules is the following :

EXAMPLE 30 N
. A-Meldopiumsalt - -~~~ 500mg " T e e e
according to the invention
Starch 66mg
Talc 26 mg
Ca-stearate 3 mg

Total 602 mg



t, 2xCH2N); 3,35 (18H, s, 2x Me3N ). EXAMPLE 24

Mel doni um succi nat e (1 1). M. 95-100C (deco
NVR spectrum (D20), , 1E)pm 2.51 (2H, t,l>1a ar3)205J7_|
CH2(metdon.)); 2.60

arrgate @ctwe@mem@wd)b;’ nigiges Carb il S d‘%‘z
tien a1l kpntaivie. MA03x 102Gt
a SY{‘Qeoéé’Fﬁb@fﬁge %gﬁﬁ/%ma%g&té#g?nm%moé b Mﬁ 2. 47 é §|
scodkdin2toXhiChizéenmindun. g of2, 59 60%HY \gelght@ﬂlg 2 PIBIPSHRSY 29
, t, do : ;
admgsBLAWFHQE’e% enaec'gg%ﬂ?ﬁnwa{?f‘ 13%8“1?’24“}‘?}55 % byffesphiaailor).
?ﬁi@xlm H NVR spectrum (D20), 8, Ppm 1.55-1.70
mix ﬁﬁo 2xCH2(adi p.)); 2.28-239 (4H, |
2@2&20(1 aeunlg Jonslingtidgsexafopias iHustraty @:mz(h, : ,arﬁslélﬁﬁl)fm%* ign
t; on 2x Me3
of séMWPEJEC@bﬁe i\?é“ﬁ%ﬁ% )Q%/éﬁ“f‘?‘%ﬁ’ ¢ a‘ﬁ“ml\/p 100N)107c
| H NMR spectrum (D20), 8, ppm 2.57 (2H,
% 3.29 (2H, t, C12(neldon)); 3.35 (9H, s,
I\/Enjcqu)mfoimﬁﬁtmr( 2H, s, CH(tare.ac.)) EXAMPLE 28 in 15
January 21007 I\/Elg i ym | act ate(1:1}. M. 110-114C
A Wadewhp S3t JH NVR g‘g@grum(mo), S, ppm 1.33-1.48
acc%%il%f%%n{\@&gﬁraq) 2.50 (2H, t, CH2COO ); 126 (2H,

ghuar.)) 3.35 (9H, s, Me3N); 4.21 (111, q,
WaGrfati@etipdsThi s i n¥8htion relates also to

pharmaceutical formul ations containing at | east
of the Meldoniumsalts described herein as

phey paeeEtd cal active and pharmaceutical ly
acceptable solid or Iiquid excipients used in drug
doAagepﬁmmﬁ@H%Yoductlon Solid formul ati ons suitable

roduci ng dosageyfgrms of oral introduction as
A&&ﬁqgﬁ’ ¥ rups an?‘g‘sol i ons containing the clained

ac&Rdihstoandnveaxed pi ents are preferable. In case when

t he actlve subst anc%%ol s (are) inserted into
Methppeltygroxgbeprets, granul es, powders, or

syl shaj hiegontain a Mel doni um sal t from
Pr@p}@ lﬁéﬁ@Xybtegf&éteer t abl e{gt caplet, pill, capsule or
Profgenp @lytolon of powelés- -83Pg granul es. The fol | owi ng

non-limting exanp trate the pharmaceuti cal
S%‘Fmﬂ ation of sahe(g foérOLg? I id fornmul ati on EXAI\/PLE

R T mul ation forgramus.acguring tablets:
Purified water 108ml
Total 250ml

one

*In-case of trans-dermal “application of the active(s), it’s (their) content in an

cream, gel, solution, ointment or plaster shall be 0.5-40% by weight.

The following non-limiting examples illustrate the pharmaceutical formulation
of salts for trans-dermal (local/topical) administration:

EXAMPLE 33

Gel formulation:

A Meldonium salt 10,00%
according to the invention



A Mel doniumsalt 500 ng according to the invention
Starch 20 ng Talc 10 ng Ca-stearate 1 Tot a 31
ng The follow ng non-ligting exanples iP?%g??%ﬁ 007
conposition suitable for producing capsules is the
Sodi@h kteth pyc@XAVPLE 30 A- K¥0doni um salt 500 ng'
Qp@ggording to the invention Starch 66ng Talc 26 ny
Ca-stearate 3 ng Total 602 ng 15 January 2007 ~T In
PK%9@§35§aﬁhe active(s) ar2d0i ntroduced by injections or
ral 'y by neans of drops, a syrup or beverage, the
ceutical fornmul atiogi® shall contain a Mel doni um
Fu&%ﬁ%ﬁﬁgccording to this invention in a ratio of 0,5
pulif=d8Q% by wei ght and a phagmaceutically adm ssible
solvent, e.g. distilled water, an isotonic, glucose
or buffer solution or mxtures of them The
ol  ow,ng _non- | it &ﬂﬁpl [ t ab eubdagitory or
In tbﬁé?%@uscapcafj %dg?ru{rlr%}%}gctl i(?on1 o%ﬁcaéacHltg@f or | njplgflt abl &
iR Btduatsifen. Hro/ @ ty eeght y adni ni stration: EXAMPLE
31 Injection fornulation: A Meldoniumsalt 500 ng
according to the invention Water for injections 5n
EXAMPLE 32 A syrup fornul ation: A Mel donium salt
25.00 ng according to the invention



Met hyl - p- hydr oxybenzoate 0.20-0.60 g

Propyl - p- hydr oxybenzoate 0.01-0.1 g Pro ene ol
6.15-8.30g Sorbit 120.0Q5150. 50 €] ycgﬁ 'Yggow

10,00-15.00 g Purified water 108ml Tot al 250r nl in
case of trails-dermal appljyeati on of the active(s),
it's (their) content in an cream gel, solution,

oi ntrment or plaster shall be 0.5-40% by wei ght. The
foll owi ng non

exa [lustrate the
phar M@ W%%‘BPBY'%{%%@@B?{”%%%% ts for trans-dernal
§I oca: /tppl cal) admnistration: EXAMPLE 33 Cel
ormul ati on: A Mel . i % according to
the invention A2 ﬁ&%hﬁwz(&%&&godi um st ar cg
glycol late 4,00 type C, Propyl ene gl ycol 2,00
Furnaric aC|dO4O Purified vater 83, ase
pheregalkt isape 28R Fleded 8aMr B tBPYR/ C?rf'?éﬁ“Pg c"gr‘ﬁ@r}é’ﬁiog a
éH@s&ggﬂetWdYolg%Ejurﬂér‘éfeoﬁﬂ%ﬁé‘{e%%%ﬁgmS for 0.5 to 40 %
y I ght”. anuary 2007 13 CLAIM5S 1. Mel donium

salts having the gener al formula: K(CH3)3N
e | fromthe
gl oué&%‘nsn St %3’“ 0 %ﬁ{dgﬁ%g@ﬁ%( ng)ﬁgte %ﬂydr ogen
:‘Azrra[]ate and orotate anions. 2. A salt of claiml
ich i doni um.di h 3. A salt
AR e T e OB o A
salt of claim1 which is nel doni um orot at e.

4, A salt of claim 1 which is meldonium orotate.

5. A process for producing the meldonium salts of any of claims 1 to 4

which process comprises

(a) dissolving in @ manner known per se meldonium having the formula 3-
(2,2,2-trimethyl hydrazinium) propionate in water or any other
appropriate solvent;

(b)  adding an equimolar quantity of a polybasic acid selected from the
group
Cénsisting of fumaric acid, phosphoric acid, and orotic acid;

(©) stirring the mixture at a temperature of from 20 to 50°C until the
corresponding
salt is formed:; and evaporating the meldonium salt formed in step (c)to
dryness, if necessary; and optionally recrystallising it from a suitable

solvent,

6. A pharmaceutical composition comprising one of the salts of any of
claims 1 to 5 as an active ingredient, which composition is intended for oral or
sublingual administration and is in the form of tablets, with or without coating,

capsules, caplets, dragees, granules, powder or solution, which composition



5. A process for producing the neldoniun1salts of any
of clains 1 to 4 which process conprises %
di ssolving in a manner knewn per se nel don Eﬁ’?}l%\%@oﬂg
the formula 3- (2,2, 2-trimethyl ydra2|m
cprisgisoinae &5 1o et & oF aahyP berrsien dps el FaFe cansule
ds%gge\é %‘fanu(eb)x gg\% 9q e %?‘% e 36rmA¥anRt bbYA00f ba weight
sic acid selected fromthe group consisting of
éammmnocmmmJMroph@kwhﬁﬁamﬁm0|d, and orotic acid; (c)
stirring the mxture at a tenperature of from 20 to
50C until the corresponding salt is forned; and
-;evapmh@tpuha@nacbenmmdmpommrsatqormm rtﬁed:la!m &taereg)theo

ness, if ne | ChY ng

hetmaceically ac ea{)gafc’b %{rgfa e?e%&édopcﬁ'h t¥e Btci%bglktldgsdf
&{én@(oﬁxbtel @ﬂWth@GﬂmWHSg Ngerrees: m‘teanheacgabn@ ntefsaéﬁyla@tpse,
clainms 1 to

active in redl ent
Gupe IFrORTS . Siehagtr SrOBRr 5 mehbtbsapteot
rﬂ%FBch?atan@t tD 0108 Dadr8sil, rardhgtizb ey rﬂtamﬁnrtgabgl;%ﬂts colirariis,or
wi thout coating, capsules, caplets, dragees,

ghdmisiobe aNga@RSr or sol ution, which conposition 14 15
January 2007 contains fron10 5to5 g of the active
ingredient in every tablet, capsule, _drage gran

®r pmmrma@@@oaloqomwsmﬁ@ CP@Pfﬁ“aﬁ oge @f éhﬁga)éew

lm%t Y 9 %{r\' R TP nt Wkﬂ'cc?r‘hﬁ@éatid?anbs ﬁten@@@ for

armaceu |ca OSItlon accord I Ng to cl a|m6
Mrenteran aﬁdmmlstrphm amsesum.tb@lfqrm @cﬁce@wm fer EuacHpB Vi

?ﬁﬁ&%ﬁ;‘%ﬁ&%ﬁ@sﬁ@%@%g& R%f%g%e‘? Ht Bgtgg cti\%nﬁ r@fileﬁ@{n@ of

acli d and |t sal ts,
bagt@s&uticalylddcassnle seahar ose, starch, talc,
vegetabl e oils, polyethylene glycols,
n1crocrystalllne cellul ose, aerosil, aromatizers,

b qurHen&waa&QmLﬁlcalcéﬂn%@an acc@ﬁdhﬁgl toabtemh@l, vdRckin the
water. 8. A pharnmaceuti cal npas n co ng, gne
@harﬂtﬁféetwﬁlﬂ»sa@?ptaﬁgﬁ %#V@%'ﬁaﬁeﬁ%é ef fEOS“ a%mg‘??C%”s Ve

bRYBEGLERNSS tbidbyiee MReRIckd: @mstiils! Watbe naemhid arution, buffer
parenteral adm nistration and is in the formof a

solbian o derose APl on, which conposition contains
fromO0.5 to 40% by wei ght of the active ingredient

and a pharnmaceutically acceptabl e sol v%nt. 9. ,The ¢
pfar mAceathecslich FpESPEiBNcABREINg M Plolhe| Sgithos any ©
V@a“?ﬁwg'p td Igeas an active ingredient which composition is intended for
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11.  The pharmaceutical composition according to claim 10, wherein the
pharmaceutically acceptable carrier is selected from the group consisting of
one or more of the following members: water, polyethylene glycols 400, 1500
and 4000, vegetable oils, fats, glycerine, preservants, emulgators, stabilizers,

porous polymer material, dimethylsulphoxide, alcohol and water.
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10, wherein the pharmaceutically acceptable carrier
i3 sehegieenideomd I?cemgamtu:m eoTvsdisg Itcngiam 120 MEewEin ,tﬁgar e

e o A S e

B ESehYandiSne RMNVgghRberss twaldr] bt enep;byoolsss4q90ﬂ @Qﬁer
mat eri al, di nethyl sul phoxi de, al cohol @ V\@? el 37%
as J@anwgf‘é@@? oitgp fa rﬂ%ﬁeﬂﬁ%eaﬁseréﬁméor?ﬂb 118
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as an active ingredi ent which conposition is intended
for rectal admnistration and is in the form of
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carrier. 13. The pharmaceutical conposition according
to claim12, wherein the pharnaceutically acceptable
carrier is selected fromthe group consisting of one
or nore of the follow ng nenbersi water, polyethylene
gl ycol s 400, 1500 and 4000, vegetable oils, fats,
gl ycerine, preservants, enulgators and stabilizers.
14. Use of the nmeldoniumsalt of any of clains 1 to 5
for the manufacture of a pharnmaceutical conposition
for once per day adm nistration.





