


Patent CertWicatlan Under 21 CFR g314.94 ,and Notice of Cebif’ilrzation of lnvalldhv cw 
Noninfringement of a Patent Under 211 C#? g314.9S 

I. Art&x Pharmaceuticals, L.L.C. (Andrx), having a place of business at 707 East Main 
Street, 11 Floor, Richmond, Virginia 23219, hereby certifies to the following persons that it has 
filed en Abbreviated New Drug Application under 21 U.S.C.§SOS6~(2)(B)(ii) for permission to sell 
Diiaiproex Sodium Dela~ed-retease Tablets 500 mg Valproic Acid activity, that are 
bioequivalent to Depakote tabfets: 

A Holder of New Drug Application for Depakote* 

Abbott Laboratariw 
100 Abbott Park Road 
Abbott Park IL 66064 

B. On information and belief the owner of US;. Letters Patent Nos. 4,$88,731 and 
5,212,326 is: 

Abbott Lsboratories 
100 Abbott Park Road 
Abbott Park It SO064 

Il. The United States Food and Drug Administration has received an Abbreviated New Drug 
Application {ANDA) from Anclrx which contains b&equivalence data which shows that the Andrx’ 
Divalproex Sodium Delayed-Release Tab&&. 500 mo ,Vafb@jgAM.~&b@$ are bioequivaIent to 
Deptik&@‘%blets. A raragraph IV Certification under 21 CFR 5314,fM was submitted wlth the 
WRA. 

III. The Andrx Abbreviated New Drug Application Number is 7W70. 

IV. The established name for the proposed drug product is Divalproex Sodium Delayed- 
release Tablets 500 mg Valproic Acid activity. 

V. The active ingredient for the proposed drug product is Valproic Acid; the dosage form is 
an oral tablet that will be sold in 500-mg Valproic Acid activity strengths. 

VI. fRe following patents (the “listed patents’? which have been listed in the Approved Drug 
Products with Therapeutic Equivalence Evaluations (the “Orange Book’) are known to An&x 
and will either (a) not be infringed by the making, using, or selling of And& Dlvalproex Sodium 
Delayednrelaase Tablets 500 mg Valproic Acid activity product (Andnr’ Proposed Product}; or (b) 
be invalid and/or unenforceable if the claims are asserted to read on Andrx’ Proposed Produot: 

U.S. Patent No, 

4,988,731 January 29,2008 
5,212,326 January 28,2008 

A copy of each of these patents is attached hereto as an Appendix. i i 



VII. The above U.S. patents, which have been Wed in the Orange Book will not be infringed 
by Andrx’ Proposed Produot or, In the alternative, would be invalid or unenforceable against 
And& Proposed Product for a number of reasons which 8re described below: 

The listed patents will not be infringed by Andre’ Proposed Product because the claims 
of those patents concern particular oilgomeric compositions or oral pharmaceutioal dosage 
forms oontatning those oligomaric compositions which are completely different from Andnc’ 
Proposed Product. To summarize: 

l Andrx’ Proposed Product is not, and dees not contain, the cteimed ollgomeric form which is 
divalproex sodium. Therefore, Andrx’ Proposed Product does m fall with&n the literal scope 
of the claims of the ‘731 or ‘326 patents. Neither does An&x Proposed Product contain the 
monomer of the complexed sodium vatproate:valproic acid in e ‘I:1 ratio. Therefore, And& 
Proposed Product does not oontain any form of divalproex sodium that would infringe the 
listed patents under the doctrine of equivalents. 

l The dootrlne of equivalents cannot be applied to Andrx’ Proposed Product because An&x’ 
Proposed Product contains a oompound which is in the prior art, namely sodium valproate. 
The scope of the claims of the ‘731 and ‘326 patents cannot be expanded to cover prior art 
(including Andrx’ Proposed Product) because patent protection cannot be afforded to that 
which is in the public domain, Acoordinglj(, Andrx Is free to use the prior art (public domain) 
nonoligomerio form of divatproex sodium without Infringing either of the 737 or ‘326 patents. 

e Because Andrx’ Proposed Produot contains a prior art oomppund as its active hgredlent, 
any allegation that the ‘731 or ‘326 patents are infrlnged by And& Proposed Product would 
necessarily mean that the claims of these listed pate& read on the prior art. Any assertion 
that Andrx’ Proposed Product infringes the claims of the listed patents would be an improper 
use of the listed patents. Thus, the ‘731 and ‘326 patents are either invalId or are 
unenforcseable against Andm’ Proposed Produot which empbys a non-oiigomeric and non- 
oomplexod form of divalproex sodium. 

The distinctions which diierenttate Andrx’ Proposed Product from the claims of the listed 
patents are detailed below: 

United States Patent NO. 4,986.a 

The claims of U.S. Patent No. 4,986,731 (the ‘731 patent) specificalty require an 
oligomer comprising about four (4) unirts of oomplexed sodium vatproate and valproic acid in a 
1 :l ratio. The 731 patent contains two claims, both of which are reproduced below: 

1 _ An oligomer having a 1; 1 molar ratio of sodium valproate and valproic acid of 
the unit formula, (CH,Cw,cH,),CHCO;Na~C~~~*~~CHCO,}, and 
containing about 4 such units. 

2. An oral pharmaceutical dosage form for treating the symptoms of epileptic 
seizures or oonvulslons, containing as the active principal an oligomet 
having a I:1 molar ratio of sodium vatproato and va’tproic add of the unit 
formula, (CH,CH,CH,),CHCO,ff~(al(CH~~H~~H~~HCO,H), and containing 
about 4 such units, 



An&c Proposed Produd does not contain the claimed ollgomer. Nor does ~ndnc’ 
Proposed Product contain the monomer of complexed sodium valprcaWvalp~iG acid in a I:d 
ratio. The formulation for And& Proposed Product is attached h8r8to as Exhibit “A,” 

The initial manufacturing step for And& Proposed Product, utilizing dlvalproex sodium, 
is performed outside the United States and outside any Unitcsd States territor@s subject to 
United States patent laws. Thig initial formulation step involves adding exc8ss sodium 
hydroxide solution to divaiproex sodium, thereby resulting in a high pH solution (pH 10.8, 50% 
w/w) which contains non-oligomeric, non-complexed aodium vatproate. This high pH for the 
solution (termed ‘sodium divalproate pH-ad&r&d solution”) is maintained throughout the 
manufacturing prOG8Ss; thUS the oligometic form is foreVer d8stroyed. The sodium divatproate 
pH-adjusted solution is then shtpped Into the United States where the high pH solution is dill&d 
with akohoi and sprayed onto anhydrous lactose to form a granulation. The granulation is then 
tableted, and coated with celiuiose acetate phthalate. A flow chart showing the steps involved 
in the formulation and preparation of And& Proposed Product is a&&hed hereto as Exhibit “B.” 
k&h records from Andre’ ANDA submission (ANDA No. 76-770) are attached as Exhibit ‘C.” 

The sodium diialproate pH=adjusted solution imported into the Onited states conttdns no 
trace of the patented divalproex sodium oligomer, or the diiaipraex sodium monomer at any 
stage of the wet granulation or tableting process. Therefore Andrx’ formulation cannot literally 
infringe any valid claim of the ‘731 patent. 

The specification of the ‘731 patent recites SeYei’al properties that are characteristic of 
the oiigomeric divalproex sodiwn, and therefore can be us8d to identify the claimed compound, 
These prcpMi8s inCkrd8 NMR sps~tra, mixed melting-point determination, IR spectra, and X- 
ray diffraction. See ‘731 patent at ooi. 2, lines 14-16. In ad&ion, the claimed otigomer is 
described as a crystalline, stable solid which has the advantage, of being non-hygrG%opic. 
independent testing of An&x Proposed Product clearly establishes that the oligcmeric form of 
divalproex sodium Is completely absent at ail stages of the manufacturing procsrss that occur 
within the Umbd States. 

Using these and other assays, side-by-side comparison of the claimed oligomer in 
solution, in powder form, and as final product with analogous forms used in And& Proposed 
Product ~cnfirms that Andm’ Proposed Product does not contain the dalmed oligomer. The 
data from th8s8 cOmpaWiV8 tests suggest that And& Proposed Product uses the prior art 
compound, sodium valproate. The results of these comparatiie assays are summarized below 
and are fully presented in the attached Exhibit D. 
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As shown in the above table, And& Proposed Product is clearly distinct from the 
claimed oligomeric compound of the ‘731 patent. Speciflcatly, the diidproate sodium pH- 
adjusted sdution used in the preparation of Andrx’ Proposed Product has a pli of 70.8. This is 
significantly higher than the pH of 7.1 measured for the patented divalproex sodium oligomer in 
solution at an identical concentration. The high pti for the solution used In the manufacturer 
Andrx’ Proposed Product completely disrupts and forever destroys the claimed oligomeric form. 
Neither can the monomer exist st this high PH. The pH measurements for the final formulated 
tablets of Andrx’ Proposed Product is &so much higher than the Depakotee tablets. 

The IR spectra for AndM’ Proposed Product further illustrate its distinction from the 
claimed oligomerlc divalproex sodium. A distinctive peak et about 1885 cm” is identified ln the 
lR spectra for the patented diivalproex sodium .oligomer. This distinctive peak 1s consist&Q 
present In solubon, in the active Ir@redient (drug substance), and in the final Depakote’ product. 
The di&in@ive divalproex sodium peak Is complet&y abwnt in Andrx’ Proposed Produd 
(solution, gnnulatfon, and final product). The FR spectra for Andrx’ Proposed Product mimics 
that of the prior art compound, sodium valproate (see Exhibit D). 

Moreover, Andm’ Propos@ Product has a melting point much higher than the patented 
oligomer. And& Proposed Product showed nu ,physical change between 1 80°C and 400% (the 
upper limit of the mertiing point apparatus). Theclaimed oligomer is recited as having a melting 
point range of g8-KWC, which was confirmed by Andrx’ tests. 

Another distinctive chararrtedstic of AndtW Proposed Produd is that it is hygroscopie, 
The non-h~groscoplc property of the claimed oftgomer was relied on by the patentee of the ‘731 
patent to establish a patentable distinction from the compounds in the prior art (see ‘731 patent, 
col. 2, lines 25-28 and lines 53-W). Thus, the hygrosoopicity of Andrx’ Proposed Product 
illustrates its slmllarlty to the prior art compounds and supports the position that it falls outside 
the claims of the ‘732 patent both literally and under the doctrine d equivalents, 
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Finally, the X-ray diffraction pattern exhibited by Andrx’ Proposed Product is dearly 
diff%r%nt from the X-ray diffraotion pattern exhibited by the pat%nt%d oligomers. The distinotjve 
pattern for Andrx’ Proposed Product shows a doublet peak at 5.76-5.9 and 6.6-6.9 units, 
whereas the pat%nt%d oligomer does not %xhlbit the doublet peak, Instead, the ptitented 
oligomer %Xhibii a single peak at about 7.5 units. The X-ray diffraction pattern is % strong 
indication that Andrx’ Proposed Product is a completely dEferant compound from the patented 
oligomer. 

in view of these side-by-side tests, Andm’ Proposed Product is shown to be dir&in&, and 
therefor% does not literally infringe th% claim of the ‘731 pat%&. 

Further, Andrx’ formulation cannot infringe any valid claim of the 731 patent under the 
ducttine or equivalents, Both the sp%citIc&lon and the prosecution history of the ‘731 patent 
admit that sodium valproate and valproic acid are known prior art oompounds that hav% been 
used for the treatment of epileptic sekures and convulsions. Addiianally, valproic acid and 
valprolc acjd salts, such as sodium salts, have long been known to b% useful in the treatment of 
epileptic seizures and convulsfons. See gensraliy, United States Patents No%. 4,261,974 and 
4,292,426, 4,301,176 and 4,323,!907. Therefore, because Andm imports into the United States 
sodium divalproate pH-adjusted solution which contains the prior art, non-oligomeric sodium 
valproate and this oompound is employed at aii stages of the fotmulatlon process for Andrx’ 
Propos%d Product, the claims of the ‘731 patent cannot be %xpand%d under the doctrine of 
equivalents to include Andrx’ Proposed Produd. 

Finally, it is not%d that the “731 patent fails to contain any claims that reck% a process for 
forming the claimed oligomer or pharmaceuticsf formulation containing the claimed okgomer. 
Accordingly, them can be no valid claim of infringement of the ‘731 patent under 35 U.S.C. § 
271 (Q). 

United States Patent No. 5.212,326 

U. S. Patent No. 5,212,326 (tha ‘320 patent) which is a contfnuation of the ‘731 patent 
discussed above, also provides prot%ction only for the oligomeric form of the sodium vaiproate 
valproic acid complex. The broadest claims from the ‘326 patent %r% reproduced belowz 

I. An oligomer having a I:1 molar ration of sodium valpmat% and valpmic 
acid of the unit formuia, (CH,CH,CH,),CHCo~C~CH~~CHCO,H) and 
contajning about 4 to 6 8uch units. 

2. An oral pharmaceutical dosage form for treating the symptom8 of %pil%ptic 
seizures or convulsions, oont%fning as the active principaf an oligomer having a 
?:I molar ratio of sodium valproate and valproic acid of the unit formula, 
(CH,Cw,CH,)pCHGO~Naf(CH,CH,CH1)2CHCOiH), and containing about 4 to 6 
units. 

3. An oligomer heving a I :l molar ration of sodium vqlproate and valproic 
acid of th% unit formula, (CH3~H2CH2)2~HC~Nal(CH3CH2CHar2~~C~H) and 
contaMng about 6 such units. 
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4. An oral pharmaceutical dosage form for treating the symptoms of epileptic 
seizures or convutsions, containing a$ the active prbipal an oligomer having a 
1 :l molar ratio of sodium valproate and valproic acid of the unit formula, 
(CH,CH,CH31CHCo,N~(CHICHGH;I)GHC~~H), and containing about 6 such 
Unit& 

5. An oligomer having a I:1 molar ratio of sodium valproate and valproic 
acid of the unit formula, (CH,CH,CH,~CHCo,NaC~~G~~~~)~C~CO~H), and 
having physicaUchemical properties as follows: (a) stable, white crystalline 
powdsr; (b) melting point of 98O to 1WC; and (c) an infrared spectrum having 
strong absorption bands at about 2857,2872,2932,1685,1655 and 1370 oW. 

CIaims 14 of the ‘326 patent require an oligomer comprising from 4 to 6 units of sodium 
valproate and vaiproic adrd. Claim 6 of this patent requires an oiigomer comprising unit8 of 
sodium valproate and valproic acid and having specific properties. 

Andrx’ formulation cannot Iitersliy infringe any valid claim of tbts ‘326 patent because the 
divalproate sodium pH=adjusted solution that is imported into the United States for preparation 
of Andre’ Proposed Product does not contain any trace of sodium diialproex oiigomer as 
claimed in the ‘326 patent F&h& no detectable amount of the sodium divalproex oligomer is 
present at,any stage of And& wet granulation or tablet formation process for And& Proposed 
Product. See generally, discussion of And& Proposed Productvis-Ms the 731 patent, above, 
and the accompanying data. Therefore, the Andrx formulation cannot fiteraily infringe any valid, 
claim of the ‘326 patent. The melting point and IR spectra of Andrx’ Proposed Product do not 
match the properties listed in claim 5 of the ‘320 patent. Specifkzi~ly, the patented oligomer is 
claimed BSP a white crystalline powder exhibiting a melting point of Q8°-100% and strong IR 
bands at 2957, 2872, 2932, 1686, 1555 and 1370 cm+*. As detailed in the discussion of non- 
infringement of the ‘731 patent, above, and the aooompanylng data presented in Exhibit D, the 
melting point for And& Proposed Product is muoh higher than 98~-lOoOC and does not exhibit a 
characteristic IR peak at or near 1686 onV 

Andrx’ formulation also cannot infringe any valid claim of this patent under the doctrine 
of equivalents, The established knowledge that sodium valproate and valptoic acid were used 
for treating epileptic seizures and convulsions more than one year prior to the filing date of the 
‘326 patent or its ‘731 patent remove An&x Proposed Product the scope of equivalents for the 
claims of th-he ‘326 patent. The Andrx formulation oontaine, only sodium valproate, a prior art 
compound. Therefore, the claims of the ‘328 patent cannot be properly asserted to include the 
Andrx formulation bcause the claims would read on the prior art. 

Because the ‘326 patent also.fails to contain any claims that reoite a process for forming 
the claimed oligomer or a phamaceutioal formulation contelnlng the claimed oiigomer, there 
can be no valid claim of infringement under 35 USC. 9 27l{g). 

For the above reasons, And& Proposed Product till not infringe any claims in the listed 
patents. 
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It is hereby certifies that on March I, 2000, a copy of this Notice has been sent by 
registered mail, return receipt requested, and by EXPRESS MAIL, return receipt requested, to 
Abbott as the holder of New Drug Appti@ion for Depakote* Tablets and owner of U.S. Patent 
NOS. 4,988,731 and 5,212,326 in’an envelope addressed to: 

Abbott Laborstories 
100 Abbott Park Road 
Abbott Park It 60064 

Respecthrlly, 
Andtx Pharmaceuticals, L.L.C. 

Intellectual Property Counsel 
707 East Main Street, 11” Ffoar, 
Richmond, Virginia 23219 



Exhibit A 

Formulation for Amirx’ Proposed Product 



Formulation for Andm’ Proposed Product (Modified Divalproab Sodium 5OQmg Valproic Acid Activity) 

Solution Prewraiian &ibd@dDivabrmte &&on Sohcliun code I 70) 022w2$001 
Inaredlent Code m&ablet % Total % kn 
Pivaiprocx Sodium 1047 536.41 53.830 260.000 
sogium I-Iytiroxide 2075 39.87 6.938 33.510 
Pm&d water 2104 * 39.232 189.4fiQ 
Total: 576.28 100.00 483.000 

GramrlLatin~ M!kg$e~Drvnl~t& sodhun GTci?ndcs, iwde 173) 

Modified Divalproate Sodium (Sodium Vatproate) Solution 
Isopropyl Alcohol, USA 
Anhydrous Zactose, NF 

171RW Part f-7 (Butch Size: 116.69 kp3 
170 576.28 69.111 62.20 11.519 

2094 * 14.572 
2031 257.57 30.889 27.80 5.149 

833.85 100.00 90.00 16.67 

~h??tding {hW$ud Diva&ra& S&urn Blend, co& I72} 172)r001 
Modified Divalproste Sodium (Sodium Valproate) Chnules 171 833.85 90.00 102.510 
Crospovidone,NF(Polyphsdone XL) 2072 32.43 3.50 3987 
Anhydrous Lactose, NF 2031 4633 5.00 5.695 
Colloidal Silicon Dioxide, MF (Cab-O-S& MS) 2032 4.63 0.50 0.570 
Magnesium Stewate, NF 2028 9.27 1.00 x.139 
Total: 926.50 100.00 113.90 

Seal Coating (A&d&d Dhralprwrc &fbn LM ~t~blrta &at Copreclt, co& Hi!) 182RimI 
Modified Divalproate Soclium DR Tablet (Uncoaredj 181 926.50 97.00 108300 
Hydroxypropyl M&ykelluhe, USP (Methowl E5 Premium) 2116 Il.46 120 1,340 
Hydroxypropyl Cellulose, NF (Klucel EF) 2021 11.46 1.20 1,340 
Magwsium Stewate, NF 2028 5.73 0.60 0,670 
Ethanol, SDA 3A X90 Proof 2104 * 30.145 

Tot& 955.16 100.00 111M 

Em& Coating (Mod&# l?bhrw Sodhm LW Ttzblats (Erwrrc Cwrsd), bode IR3) 183RuoJ 
Modifkd Divalproate Sodium DR Tablet {Seal Coated) 182 955.16 92.50 110.710 
Cellacefkte, NF (CAP) 2111 61.96 6.00 7.181 
Diethyl Phthalate, NF (DEP) 2197 15.49 1 so 1.795 
isopropyl Alco&rol, USP (99% pm@ 2094 * 31.418 
Acetone, NF 2101 * 31.418 
TOull: 1032.60 100.00 119.686 

Color &atinE (Mdijkd Div&mat~ Sadinm UR Tublets (Olor Ctm&d). code 184) 184ROOl 
Modified Divalproate Sodium DR Tablet (Enteric Coated)) 183 1032.60 97.24 118.510 
Opadry Blue, YS- I-1 0749-A 2203 28.67 2.70 3.291 
VEanillin, NF 2192 0.32 0.03 0.037 
Purified Water, USP 2104 1) 29.615 
Candelilla Wax Powder, FCC 2130 0.32 0.03 0.037 
Total: 1061.91 lcm.00 X21.875 

Divalprwx Formulation ChartxWJjll/OO 





Manufacturing Process for AI&X Proposed Product 

500 rug Vaiproh Acid Activi$y) 
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Batch Records fog ANDA Submission (ANDA No. 754’70) for 
AmIns’ Generic Depakote@ 
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Revision #: New 
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Side-by-side comparison of Depakote@ v. Andxx’ Proposed Product 
(Raw Data) 



pH Measuresmnt of Andrx’s Starting Material, IIntermediate and XWshed 
Product vs Reference Material 

A. Andr~‘~ Starting Material and Reference Material at 50 % Concentration (w/w) 

hirx’s material 1 hported solution* I 10.8 

Refi material 1 Sodium valproate so&ion 10.5 

Ref. material 1 IXvalproex sodium solution 7.1 

Bl, And&s X#termediate and Reference Material at 50 % Cancentaation (w/w) 

332. Andrx’s htermediate and Referewe l’&&rial at 0.09 % Concentration (w/w) 

C. An&x% Finished Product and Reference Material at 0.09 % Concentmtion (w/w) 

I Samples IPHI 
Finished product solution 6.7 

1 
Ref material 1 13epalcotecB Tablet solution 1 4.6 

Note:: All samples were prepared by diss&ing the corrsspondti& solid m&xidl in a CO2 
free water, exceptthe An&x’s imporkd solution (*). 



Melting Point Measurement ‘of Andrx’s Starting Material and Intermediate 
vs Reference Material 

A, Andrx’s Starting M&vial and Reference Material 

Ref. m&aria1 divalproex sodium The material melted between 99-100°C. I 

* The sample WRS pwparcd f?orn the spray dry@ of Ax&x’s imported soluticu~ (PI3 N 10.8). 

B. Andrx~rt”s Xmterrnediate and Reference Material 

Anclrh material 

l%ecoremacrtrialof brown (-196Oc), to medium bsown (-199’(Z), and to 
dark brown ($80 “C). 
‘Ihe dark brown material ooxnpletely charred horn 
280 to 400°C (no melt@ was observed). 

* The smpfc was obtained by breaking Andnt’e finished product and collating the inner solid 
without the coating layer. 

** The sample WRB obtained by breaking Pepabte@ Tablets and dollec%ing the inner solid without 
the ooatig layer. 



Hygroscopic~~ Study of And&s Starting Material, lnterxnediate and 
Finished Product vs Reference Material @ RT/ 80% RH 

A, And&s Starting Material and Referenee Material 

* The sample was pnzpamd from the apray drying of And&s fmponed athticm (pES - 10.8). 

B. Andrx% Intermediate and Reference Material 

* The sample was obtained by rmviap; the coating layer from A&x’s i%hhed prohxct 
88 The iample was obtained by removing the coating layer from Depalmte* Tablets. 

C, Andm’s Finished Product and ReEerence Material 







Comparative Soiid-State IR Spectra;of Andrx Intemediafze Material and l&f&ewe Material 

. 

%T 

i Ki!h ‘\ 
I 1219 

A - Dimlproar dim (L&I%. 9902044) 
l3 =Anda Gmmlativn( lactose) (LotNo. 17lRODl) 
C = Sodium valpmate (Lot No. 9809016) 

Sampk Xl3r pellet. Resolution: 4 cm” . 



Comparative Solid-State IR Spectka of Andrx X%&shed Product and Reference Ma&riial 
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X-ray Powder IWfractkm Study of AILcIrx’s l[nterrnedi& and Finished 
Product vs Reference Material 

A. Andrx’s Intermediate and Reference Material 

B. Andrx’s Finbbed Product &d Reference Material 



(yJno3) iqpw3,u~ 



B. Comparative X-ray Powder DZffraction Patterns of And&s E’bished Product vs Reference Materiaf 

5 IO 15 

1. Anti’s finishgd product. 
3. Depakoie* Tablets (refsenw material). 
4. DivaIpmex sodium (rcfcreknce mate?ial). 

4 

20 25 30 35 40 45 

Angle (24heta) 

2. Sodium valpmate (refmnce mated). 
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om PU3ucATIONS ’ 

‘The Plwmaool~d Srudics on W ium Dipropy- 
lacotatc Anticon* Activitties and Odnerd Phar- 
m&&al Actirma”, K, Shut0 and T. Nishigaki, Ap 
plied PlltwmdO~‘ 4[;61, pp. 937449 (1970). 
Aimalp?~mfne~Vwian Gtunar 
&wrtw, &CM. m .i%n-Stewm F. We’hstbck ., 
W I A3sTRAm 
ThSt bavantion concenrs certain dicthyl- or dipropyla- 
cede gcid et&e dso&um v&mate whkh have physio* 
loghI pr0pc.6~ dimilbr to t+ of valpmk m id or 
~~ but show bngbly superior stabfli!y 

2 Uaime, No Dmwtqjp 

. 



4,988,731 ’ 

~2-f=z-m3 
exampIes which, howi& arc not iutcnded to limir t& 

(4 30 iItvendon in luty respect. 

EXAMPLSl 
-crq Jn IWO td OF acctonc at about SO’ C is d’ksoived 166 

where M rcprascutcd Na and n ii i or 2. g of mditim valpatc aad 144 g of vatprdc acid. ‘be 
Subrrtqwlt iorcnigation~ bsvc confikmcd that the 3s solutjonisco&dtosboutCT~~tcred~dthecry# 

compwad tmcsistt of one molecule each of V&U-&C litto jxeci$We b wash& with pre+xAd amtone et . . 
&cid or ditthylacetic acid rrnd sodium valproa~ How- about 0’ C The new &pound is obtined in P yield of 
ever, it has bwt Found that the m&twics tie distdb- 90% dthccny. Addidomil mntcr&d can be obtained by 
utcci w an ionic oligo;rrrcr, rather thpa *1 i dknn of using the acektne flittatc @ I a subsequent batch. 
ozigfnatly bclicved, Thus, the soditi malt may be illus- 40 The acsv matid Ts a atable, white, crystal&tc 
wet& dur whii m&s nt 99rlO!Y C its mo’utnre scab r y is 



*.-a. 

i1,i88,73 1 . 
3 

In ithe fashion Of Expmplc 1 bul using sodium valpti. _.- _ ate w&h the mtm qtstvaknts or dibutylaceris acid or 
dictb~Wttic =id, rcrpectivety, tht corresp&uSa~ b- 
drogsn sodium raixed salts of the jBssumcd eructum II 
with n=b 3 or 1, resPectiveiy, arc abtsined. In the 
hcitnnce of dlbutykicctic acid, a very h~gmmpic pt& 
uot ia obtained whkh is very dihir;aft to handle aad 
ther&rc un§Uitab far $harmaccu&al dosage: fQr$ns, 
The mixed ssh abtakcd with &&hyb~&~ coid is B 
white ccys*Jlin* pIowdtr Whh %S SW18 t0 Ordky 
stoaqe coadirlons and ustntially CCUb~&WQO~Qc. 

10 

is 

20 

4 
From the above exaanjks, it will bcr seen thst the sew 

merid has equal of better phyfiologiadl proparti~ 
thau slthar v@w&acld or sodium vaipraate. She the 
new compDund has f&r supefior physical charaetdstii 
than either 'kcucmcr" km which it is made, ‘it greatly 
ficnltaras the prepamtlm of stsIid phanancct1~1 dos. 
age forms, and spcdlc ?mmunu can be weighed out and 
blended with star& and/or other bin&s to form a 
flovvable powder whioh can be forwarded to stand&d 
tabMing m@tincs aftar Btanutrtfon. Neither the hym 
scop& mdium init ot valproic aoid not the Mqnld val- 
prolc acid itself oam be processed is this hshiotl without 
spcoiai preca%tk+ns or absow. 

The new camptumds CM be tableted in a~~rdace 
with Exctapk %W of U.S. Pat, No. 3.325,361 md an& 
ogous methods. In these pr0chres, one or mote dihk 
cuts mwor ew4pkuta arc usad, C& St-ml& talotBu , 
powder, lubrk%nts, disin~g~~~r~, BPVO~ agents, 
cahrrirtg age& Md tie EkThesc additives, ofcoursc. 
are the nsual’phannaoGutiQttuy acceptcbte Qarrim or 
dlhmts cu~ployed On routine fashion by tablet fbn&k 
mix. . . 

60 
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#!ms nOW been foutld that a highSy &able, noahygm 
acvpic, solid entity en be prepared Erom v&wok auid 

dtircd wjtb precooldl Ane, and cl&d tier re- 
duead preascre to ramovs all tracis af acctonc Alter- 
nattly, the aGw comp6cnd WlIerch xi=2 Cal be made in 
a twmpoamt liquid xncdium which inaludeo ace 
tone. Xn th& instanw, sodium v&prwe li3 farmed in situ 
by adding NaOH rt a lrvcl of one half of a moletmlnc 
equhknt of iim vaIpr~$ro NM 9rcwit, prefwbly as a 
scluti6lI in an 8ceIvnc=mi8cible rcolvent for said rJaOH. 
e.g. water, The acw compmmd can be recovetud fwn 
the liquid @wise by nmporating the solvent(s) and, if 
dcsicea, the new compound om he revcystul~izch for 
htstunce from 2lcctmdwatec~ from awtoIdcrlle or vth- 
exs, or the mater4l my be spray&M, IyopMlizkd or 
PWd e cb-mPb* 

The new cv2cpouad rcprcacnts a single chemical 
a#l~~~c BS ~XKI be determined by mimaly.& nmr 
upecmwr, &Gdmcldng point deIeIa24utl6l& IR spG6- 
bum end/or X-ray diffmction. The nsw compound 
does not bwa the cfocementicntd detrimntal physical 
obaraOtcriPticsd*oftbctwo~~~h 
is e wylstdfline, ateble solid. 8ulp%iugly, sad2 Ins&d 
wmpopnd c.m bo made cmly fbm va!psol~ w&l and 
dkthylwtic kid on one 4de oftbt m&c&, with tht 
sadhun vr wkvf wlmk 8&d w&l other wlpmate 
fdrs 2ue used, be, the potdum, aamm2dutc w rpngnb 
&a a&s, the rmldnjj ~~aapound, tither dcw not ayn- 
ulllte,dbdsPdtform~ishigkllyuhstnbtcinthsprcb 
awe of itty awmphezic maimrt. 

TJic process for makJng the compounda d: this invea- 
ti6A WC best iUustmtcd by r&en& to the foflowing 
examplw v&i& howeverj are aot kc&cd to limit the 
fnventian in any reapwtl 

In lIKloml6fawWme at alxmc SO’ C is dissolved 166 _ _ .-- 
whrcMreprcsemxlNaandn&,~w2. 

6ubSq~ent +3tipions lwe -wn4l.mwd that the 

s6rh’umstdtvfvafptoica6idgahubetwccn 178ad24% 
h weight. 

ThG inrc8rcd 5pectram ta Gvmdsccot wiul plkqKmd 
stcuatam IX and hns the folIowing GIUUW~ ab= 
so- bsndat 5knmg bands nt 2!%7,2872,2932,1685, 
IMS and 137O~un-4 The tirtt two uftkc kdieite the 
lmhawllylgrocpn, fhGfwctw6atcdue?ccpcvdvcly 
to cht 82&ytcmctcic end aymm* ~mtchirig 
vibraita of the cntlxtxyl salt. The mnai&ag etmg 
bands itNMcat0 the atrctching vlbrar4Ila vrtllc vsrivus 
methyxeao~grQcps lmd the c=o in tile enrbo%yliQ acid 
grou 

P 
wkdlc the weak, broad b&8 at 24SO mid 1900 

cm- ate due ia ixWast~~cwlarly bounded OH groups 
of the csrbo%Yb &cl. 

-2 



From ihe above examples, it wiil be.rrtur that the sew 
Jnskrlal h+c equal or bmr ph~iQlc~eel propdea 
than citbw vdpr& +dd or sodium velproak S&e the 
new compund has far ruperhr physw Gbluacterirtios 
than clthcr g’monouer” from which it 4s made, it greatly 
faciitatts the prepsration of solid plmmw%uW dok 
age fmms, and specific amounts c&n be weighed ontend 
blended with siarch and/or 0th~ binders to form o 
flowabls powder’wb?ch can be fbrwarded to standsrrl 
tabktine; mecbinas tdta gradation. Neither the hyp- 
so& mdintn ssit of vglproic’ a& nor the l&id vat- 
proic acid it&f eaa be processed !A this f&kin without 
apeaiti prec&ons or al2sotknt.s 

The new compounds QM be tableted in accordance 
with ?2xsmple XITI al U.S. Pat. No. 3*325J61 and onaz- 
opus 7nctboda. In tltcse prwcdurw, QUC af more &him 
cats awor c%cipicm am wd, e*g* star&, tslhm 
powder, lubricants, ditiokptas, fW&ng apm, 
coloriog agents and the like. These additives, of coarse, 
nm the wml pbannoceati@ally acceptable oon-iers ar 
diluents employed itt ro~the fashion by ta+la form& 
tars. 

. 



Fran ihe sbove c.mmplw, it will be tim t&it thenew 25 
ubctecid Ins cqud or better ph~&osS pmpertb 
than &her v~lpmic acid or mdium valpruak SinGc thhs 
new comptmd htis tiu nrpwior p)lm cbar6ctcristirr 
than eltber “momncP ftom whi& it is rnadc, it peatiy 
facilirptes the prepwation of soEd pharmaceutXcd dcw 3O 
age hmts, and speihc amounts cm bt wc@hcd out and 
bIc&d with starch attdt’or other Ihdera to form a 
flowable powder wh’kh eau be forwarded to rtandprd 
ttblctiq utachina akr gmmhtion. Neither the Jtygrv- 
scopic sodium a& of valpmk aoid nor the l@id v& 35 
p&c add itself can bs prt?mmrd in Otis 1Hs”hiw withoat. 
spcdd prccautioua vr sibsorhcttts. 

The new compounds caa be table&d in acwcdancc 
with Example %‘III d U.S. pat. No. 3$25,361 a& male _ _ - - 
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