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(54) Title: METHOD FOR PRODUCING COMPOUNDS OF THE VALPROINIC ACID

(54) Bezeichnung: VERFAHREN ZUR HERSTELLUNG VON VERBINDUNGEN DER VALPROINSAURE

1

< (87) Abstract: The invention relates to a method for producing compounds which contain at least one molecule valproinic acid salt
Te and at least one molecule valproinic acid. The valproinic acid salt represents alkali or alkaline earth salt. Valproinic acid is directly
e converted with the calculated amount of the corresponding alkali carbonate or earth alkaline carbonate and/or the calculated amount
Lf) of the corresponding alkali bicarbonate or earth alkaline bicarbonate without adding a solvent and at a temperature that is higher than
::1.) the melting temperature of valproinic acid.

S—

oy (57) Zusammenfassung: Verfahren zur Herstellung von Verbindungen, welche mindestens ein Molekiil Valproinsduresalz und min-
destens ein Molekiil Valproinsidure enthalten, und das Valproinsiuresalz ein Alkali- oder Erdalkalisalz darstellt, indem man Valpro-

O insidure, ohne Zugabe eines Losungsmittels, bei emner Temperatur, die hoher ist als die Schmelztemperatur der Valproinsiure, direkt
mit der berechneten Menge des entsprechenden Alkalikarbonats oder Erdalkalikarbonats und/oder der berechneten Menge des ent-
sprechenden Alkalibikarbonats oder Erdalkalibikarbonats, umsetzt.
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compounds, without the addition of a solvent. Valproic acid is also known as 2
propylpentanoic acid, 2-propylvaleric acid or di-n-propylacetic acid. The-

 stoichiometries and solvates, represent posmble ways of formula ix
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The present invention relates to a method of preparing oligomeric valpro ¢ acid
compounds, especially a method of preparing selected oligomeric valproic acid

valproic acid is used hereafter.

valpmate and the ohgomenc 1 1 compound of 50

called divalproex sodium, are active ingredients for the medlcmal tr'f?fiﬁf'
G!?ﬂlepilc fits, cramp and mlgmme. Valproic amd 1s hquld at room \perature:

is therefore unsuitable for the preparation of 'solid pharmaceut

such as tablets. Sodium valproate is solid at room temperature but i
hygroscopic, which makes it VGI‘Y dlﬁicult to prepare sg;hd “’ harmaceutica

formulanons for oral f’f’ In

storage* The ahgommc valprmc amd col 5 .

1g valpi j;‘i,'.m ae:d
which exhibit said disadvantages to a considerably reduced extent, if at all. Itis
therefore of interest to be able to prepare such compounds in the snnplest ssxble
manner. In particular, it has been found that ohgomem mds of sodium
valproate and valproic acid can be prepared without the addi
reaction mixture, which is ecologically and economically advantageous.
method accordin g to the invention also has the advantage that lengthy an |
intensive drying processes can be avoided and environmentally relevant aspect:
for example minimization of resources, saving of raw materials and enerw.;.-; or
waste reduction, can be taken into account. In particular, the method accordi

the invention enables the active mgredlents to be prepared mtbout drym g, under

the large number of dlﬁ’erent, eqi ) 'y potent compg'-(; ds of valp ‘
valproic acid salts, all of these active ingredients havmg been prepare:
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processes 1deutlca.l per se. One pam::ular advantage of the pment invention 1s that
the method accordmg to the mvennon makes it poss1blc to prepare compound

-valprozc acld, the valproxc acid salt bemg an alkali metal or line earth metal salt,

characterized in that va,lpm;c. acid is reacted dlrectly wzth the calculated amount of th

appropriate alkali metal carbonate or alkaline earth met . Jor the calculat
- .etal bicarb‘nate Or * % IR -y t . . ..

amount of t’he.appmpriater alkali

arbon dlomdc and watcr fed mt ie reaacnen being removed
connnuously ﬁ'om the reaction mixture. lpro tirectlv and

a hyd:rate the calculated a;mount of water is a .

the reaction has ended.

An alkali metal salt of valproic acid is preferably the lLithium, soc 1m, potassium or
rubidium salt and pamcularly prcf.. lythc otassium salt. An alicaline

general formula (I):



L
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[(CH,CH,CH,),CH-C(0)OMe],, . [(CH,CH,CH,),CH-C(0)OH], . xH,0 4]
1 which

Me is Li", Na', K*, Rb’, Mg”, Ca”, S** or Ba™ pwfera‘olgj”ﬂi..*-..:-.--e.; K', Mg* o
Ca*:

m s an integer from 1 to 10, preferably from 1 to 6, -

n isaninteger from 1 to 9, preferably from 1 to 3, .

and the ratio mn is from 1:1 to 6:1, preferably 1:1 to 5:3 and particularly
preferably 1:1, 4:3 or 2:1; and

X 1szero, 1 or 2, preferably zero or 1.

In the Examples which follow, the numbers in brackets indicate the ratio (m+n:m)

:iﬁr each CASE, Examples of "Cempbunds Of ‘f{)" 1 “l';tlé; ff: are: 2--p‘rip;. 1pentantcam

dihydrate 2~pmpylpentanoxc amd (3 2) sedmm salt 2~pr0pylpentanolc” acid (4 3)
sodium  salt; 2-propylpentanoic acid (4:3) sodium salt monohydrate; 2-

propylpentanoic acid (5:3) sodium salt; 2-propylpentanoic acid (7:6) sodium salt
and the monohydrate and dihydrate; preferably 2-propylpentanoic acid (m+n:m)
sodium salt xH,0 in which m+n is an integer from 3 to 10, m is 1 to (me+n-1) in
each case and x is zero, one or two; ' -

2-propylpentanoic acid (2:1) litt

hium salt; 2-propylpentanoic acid (2:1) lithium salt
monohydrate and dihydrate; 2-propylpentanoic acid (4:3) lithium salt; 2-
“propylpentanoic acid (4:3) lithium salt monohy&raie preferably 2~pr¢pylp’jf* itanoic
acid (m+n:m) lithium salt xH,O in which m+n is an integer from 2to 10, mis 1 te
(m+n-1) in each case and x is zero, one or two,

2-propylpentanoic -acid (2:1) potassium salt; 2-propylpentanoic acid (2:1)
potassium salt monohydrate; 2-propylpentanoic acid (3 :2) potassium salt; 2~
propylpentanoic  acid (4:3) potassium salt monehydratc prefe dbiy 2-
propylpentanoic acid (m+n:m) potassium salt xF LO in which m+n is an mteg@r'
from 2 to 10, mis 1 to {(m+n-1) in each case and x is zero, one or tv

'0;
2-propylpentanoic acid (2:1) rubidium salt; 2~pmp Ipentanoic acid (2:1) rubidium
salt monohydrate; 2-propylpentanoic acid (3:2) rubidium salt; 2-propylpentanoic
acid (4:3) rubidium salt monohydrate;  2-propylpentanoic acid (m+n:m) rubidium
salt xH,O in which m+n is an integer from 2 to 10, mis 1 to (m+n-1) in each case

and x is zero, one or two; preferably
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2-propylpentanoic acid (2:1) magnesium salt; 2-propylpentanoic acid (2:1)
magnesium salt monohydrate; 2-propylpentanoic acid (3:2) magnesium salt; 2-
propylpentanoic acid (4:3) magnesium salt monohydrate; preferably 2-
propylpentanoic acid (m+n:m) magnesium salt xH,0 in which m+n is an infeger
> from 3 to 10, mis 1 to (m+n-1) in each case and x is zere, one or two;
2-propylpentanoic acid (2:1) calcium salt; 2-propylpentanoic acid (2:1) calcium
salt monohydrate; 2-propylpentanoic acid (3:2) calcium salt; 2-propylpentanoic
acid (4:3) calcium salt monohydrate; preferably 2-propylpentanoic acid (r+n:m)
calctum salt xH,O in which mn is an integer from 3 to 10, mis 1 to (m+n-1) i
10 each case and x is zero, one or two; | '
2-propylpentanoic acid (2:1) strontium salt 2-propylpentanoic acid f‘f2 :1) stron
salt monohydrate; 2-propylpentanoic acid (3:2) stmntmm salt; 2ﬂ-pmp penff ATOiC
acid (4:3) strontium salt monohydrate, pref;_ ly *
strontium salt xH,(
15  each case and x is zero, oné or two,
2-propylpentanoic acid (2:1) barium salt; 2-propylpen

monohydrate; 2-propylpentanoit acxd (3:2) banum salt 2- ‘:‘ 0] zylgontanem aczé

4:3) banum salt monohydrate; preferably 2.._ 1 py ntanoic acxd (mm
salt XH,0 in which m+n is an integer from 2 to 10, m is 1 to (m+n-1) in each case

20  and x is zero, one or two.

 The Examples which follow illustrate the invention.

Example 1
25 144.21 g (1 mol) of hqmd valproic acid and an alkali metal carbonate or alkali

earih metal carbondte in the amounts mdmated m Table 1

arting wzth the fonnahon of CO.. afld valer, The CO and water f '- " f’fj | &1
30 removed continuously, the CO, esczpin in gasesus forn and the. water formed
beimg distilled over a descending colurnn. When the reaction has ended, 4 ¢lear
¢ water content of

product is obtained which is recovered via = melting plate T}
the resulting product is determined by the Karl-Fischer method and the water
deficiency is made up if a particular hydrate is to be prepared.
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- fg’mml) (gram, gram equivalent) | (gam,

' N3,C0, (3533 g, 0.33 ml) .

Nazcos {31 80 g,ﬂso.mol) o 0
~ , 038mol) | (4. 50g,
K23 (34 55_3,

Rb,CO,(57.74 g, 0.25 mol

' 14421 g wmot

.'.34 21 g,' 10 mo

alpha = 89° beta = 93°

e,

NaHCO, (4201 g, 051) T

The samples were subjected to elemental analyszs Also, phase analysis was
carried out by means of X-ray diffraction (XRD) on ¢ '
Examples of such analyses are as follows:

2-Prop: opylpentanoic amd (4: 3_ sodium salt monohydrate (OMNIVAL 1)

triclinic unit cell:  figure of merit M = 12.6

a,=159 b,=13.5 c,=5.4
alpha = 101° beta=97°  gamma=111°
cell volume 1625

5 molecules in the unit cell give an X-ray dms*i'tysof-‘*1 27 gfcm

2-Propylpentanoic acid (3:2 sodium salt (OMNIVAL II)

J;--

triclinic unit cell; figure of merit M = 5.4
a, =15.5 b, =13.0 ¢, =10.4 '
ima = 110°

cell volume 1973

2 molecules in the unit cell give an X-ray density of 1.20 g/cm’.
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The embodiments of the invention for which an exclusive property or privileged is

claimed are defined as follows:

1. A method of preparing compounds containing at least one molecule of valproic acid salt
and at least one molecule of valproic acid, and wherein the valproic acid salt is an alkali-
or an alkaline earth metal salt, characterized in that valproic acid is reacted directly with
the calculated amount of a corresponding alkali metal carbonate or alkaline earth metal
carbonate and/or with a calculated amount of a corresponding alkali metal bicarbonate
or alkaline earth metal bicarbonate, without the addition of a solvent and at a

temperature above the melting point of the valproic acid.

2. The method according to claim 1, characterized in that the reaction temperature is from
50°C to 250°C, and wherein carbon dioxide and water are formed during the reaction

and are continuously removed from the reaction mixture.

3. The method according to claim 2, characterized in that the reaction temperature is from
70°C to 180°C.

4. The method according to claim 1 or 2, characterized in that a hydrate is prepared
comprising the step of adding the calculated amount of water to the product after the

reaction has been completed.

5. The method according to any one of the claims 1-4, characterized in that the valproic

acid salt as an alkali metal salt is a salt of lithium, sodium, potassium or rubidium.

6. The method according to any one of the claims 1-4, characterized in that the valproic
acid salt as an alkaline earth metal salt is a salt of magnesium, calcium, strontium or

barium.

7. The method according to any one of the claims 1-4, characterized in that a compound of

general formula (l):
[(CH3;CH,CH,),CH-C(O)OMe],, . [[CH3;CH,CH,), CH-C(O)OH], . xH,0 ()

is prepared in which
Me is Li*, Na*, K, Rb*, Mg®*, Ca®, Sr** or Ba®",

m is an integer from 1 to 10,

21778278.2
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nis an integer from 1 to 9,

and the ratio of m:n is from 1:0.05 to 6:1, and x Is zero, 1 or 2.

The method according to any one of the claims 1-5 or claim 7, characterized in that the

compound 2-propylpentanoic acid(3:2) sodium salt is prepared.

The method according to any one of the claims 1-5 or claim 7, characterized in that the

compound 2-propylpentanoic acid (4: 3) sodium salt monohydrate is prepared.

The method according to claim 5, wherein the alkali metal salt is a salt of sodium or

potassium.

The method according to claim 6, wherein the alkaline earth metal salt is a salt of

magnesium or calcium.

The method according to claim 7, wherein Me is Na*, K*, Mg**, or Ca*".

The method according to claim 7, wherein mis 1 to 6.

The method according to claim 7, whereinnis 1 to 3.

The method according to claim 7, wherein the ratio of m:n is from 1:1 to 5:3.
The method according to claim 7, wherein the ratio of m:n is 1:1.

The method according to claim 7, wherein the ratio of m:n is 4:3.

The method according to claim 7, wherein the ratio of m:n is 2:1.

The method according to claim 7, wherein x is zero.

The method according to claim 7, wherein x is 1.

21778278.2
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