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In the opinion and to the best knowledge of UCB Pharma, Inc., there are no patents that claim
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‘ UCB Pharma, Inc. - 1950 Lake Park Drive - Smyma. Georgia 30080
SECTION 13. PATENT INFORMATION
UCB Pharma, Inc. believes that there are no patents which claim the drug or the drug product
or which claim a2 method of using the drug product and with respect to which a claim of
paient infringerent could reasonably be asserted if UCB Pharma, Inc. engages in the

manufacture, use, and sale of Levetiracetam Tablets and/or Oral Solution.

The following patents claim the drug levetiracetam ({s)-alpha-ethyl-2-oxo-1-pyrrolidine
acetamide):

Patent Number: 4,943,639
Date of Patent: July 24, 1990

Patent Expiration: June 6, 2006

Type of Patent: Drug

Patent Owner: UCB Socizie Anonyme, Brussels, Belgium
U.S. Agent; UCB Pharma, Inc. Smyrna, Georgia
Patent Number: 4.837,223

Date of Patent: June 8, 1989

Patent Expiration: June 6, 2006

Type of Patent: Drug
Patent Owner: UCB Societe Anonyme, Brussels, Belgium
U.S. Agent; UCB Pharma, Inc. Smyrna, Georgia

Both of these patents are owned by UCB, Belgium. Copies of the patents are attached.

Additionally, UCB requested a paient extension, which was published in the Federal Register
on 23 January 2002. A copy is artached.

Tel. (770) 437-5500



The Commissioner of Patents
and Trademarks

Has received an application for a paten:
Jor a new and useful invention. The title
and description of the invention are en-
closed. The requirements of law have
been complied with, and it has been de-
termined that a patent on the invention
shall be granted under the law.

Therefore, this

United States Patent

Grants 10 the person or persons having
title to this patent the right 1o exclude
others from making, using or selling the
invention throughout the United States
of America for the term of seventeen
years from the date of this patent, sub-
Ject to the payment of maintenance fees
as provided by law.
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Commissioner of Parenn sad Trademarks
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United States Patent 9
Gobert et al.

(1} Pateat Number: 4,943,639
#4s) Date of Patent: * Jul 24, 1990

($4] (S=ALPHA-ETHYL-3-0XO-)-PYR-
ROLIDINEACETAMIDE
{75] loventors: Jems Goberi Brusseis. Jeas-Pierve
Geerss, Leglue: Goy Bodsen,
Belief; all of Belg

{73} Asip UCES Anocaysse, Brussels,
Belpum

[®] Nomee:  The portioc of the term of this patent

sutsequent w0 Jun. 6, 2006 has been
deascisimed.

{21] Appl No: 311,631
[22] Filea: Feb. 16, 1989

Reisted US. Application Data

{62) Divesoe of Ser. No. 25277, Maz. 12 1987, Par Neo
4137 233, which & » divamos of Sc1. No. 733.79C. May
24, 1985, Pat No 4.696.94).

130} Foreign Application Priority Dans
Msy 15, 1984 [GB] Uaned Kingdom
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. 841357
CO7D 201/271

{52) vs.a 5487550
{58) Field of Search ............. $48/546, 550 514742

Primary Examner—David B. Spnnger

Asoraey. Agens. o7 Firm—Wenderoth, Lind & Ponack
57 ABSTRACT
{Saiphs-ethyi-2-010-1-pyTrolidineacetamide. its preps-
ravon and phar ical P ing the
same It ean be preparedd citber by reastng (Shalphs-
ewbyl-2-ox0--pyrrolid sed ely wath
ar alky! haloformate and with smmonia or, by cychz-
g & (S)i-smmo-buinamide of the formula
X—CHCHr—Y~—~NHCHR(CsH)CONH: whereic Y s
s —CHy— radica! when X represents 8 Z00C— radi-
ca! and Y 5 3 —CO— madical wher X represents 3
HalCHy— mdics!. Z bewng 8 C1~Cy alkyl ndica and
Ha! s balogen atom.

This lasvoroiatory enantiome: has beet found w0 have
sipzificantly hugher protecrive acuvity agunst hypoxis
and ischemu that the comresponding racemate.

2 Claims. No Drewings
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(SALPHA-ETHYL-3-0X0-1-PYR-
ROLIDINEACETAMIDE

This applicapon &5 & division of application Ser. No. §
025.277, fiec Mar. 12 1987 now U.S. Par No.
4.537.223, whick applicauos &, in turn, 8 divasson of
sppucation Sex. No. 733,79C, fied May 24, 198¢, aow:
U.5. Pai. No. €.696.94).

The preses: inventon relates to the novel compouns 10
(S+aiphs-ethyi-2-010- I-pyrrolidineacetamide. as well
uwmfar:heprrpnmon&aml It also re-
s w pha- p g the
saif compound.

Brinsh Pst No. 1.309.692 describes the compound 18
alphs-etbyl-2-0x0-1-pyrrolidineaceiamide {melnog
poist 122° C.) and mstes that the compounds of this type
car be mec for therapeuts purposes. for exampie for

the o of byperkinesia. bypero-

o and cpiicpey. x
M €. it also ions that these pounds can

be sppled & Aeld of y disorden ! or

pathologizal condirions
lx B abo bm um dpbqhvl—?-o:o-lw
ve aTavity 28
agp=ssions of Lbe centa! nervous synex caused by
byponas, exsebral tschemia, e (Pbas-
mane.37/11,(1982), 753-765).
Contnaing research work u:f.h.uﬁ:kL we have pre-
and ixted the e of ¥
aiphs-ethyl-2-020-1 pynuudmnnum:de snd  have
found that this compound differs in s completely uapre-
dictable manoer from the known racemic form by

(1) having » 10 times higher protective actviry against

bypana (anthyposia) and 15
(2) having 2 4 tmes higher pr Ive aSTVITY agas

#cheomus (antischemis).

As s rexult of this oexpected combination of proper-
ues the larvorotaory enastuomer of alpha<tbyi-2-0%0-
1-pyrrolidi ide &5 more ble for the tremi- 40
menl and preventon of byporic asd ischemic type
sggresions of the ceotma! nervous system. The mpor-
a3 conaibotion of the bypoxic phenomenon in cerin
patbological copdmons of thr cental nervows sysiam
suggests that this pound has a therap eflecy in 45
the trex of the q of ccrebnal vascular
acoidents and of cranial traumas, of thr sequelas of the
sgemg proces or of circulstory insuffi;encies or the
cetral peyvom sysicm resuitng from cerebral-schemic
or bypoxic accidests occurmnng for example during S0
tirth. The compound msy also be used in bypoxic-type
disexses of otber organs or tissues, soch as the hean and
Kdaenn

. Aczordingly, the present 1pvention relatss 10 the
laevoroumiory ensstomer of alpha-cthyl-i-oxo-l-pyr. 5
rolidimeacetamide which has the $ absoluie configura-
oon, the amid sount being sob iy free from
the dermoromiory enantomes whirh has tae R absolute
configmeason.

; (SHuphs-cibyl-2-0x0-1-pyTrolidineaccamide  ac- 80
£x cording o the presen! irveoSor cannot be obined
e dumdybu:themfomb) scparating the rwo

- cnantiomery. It cas be prepared by one or other of the
3% boliowing

4,943,
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and with (1) Toe alkyv] haloformate ts prefera-
bly eyl chioroformate.

- This reacnot o groerally camed out e dichloro-
methane st & temperarure between ~ 1C° and ~60° C.

The (S)aiphs-etbyi-2-0x0-i-pyrrolidineaceuc acid,
used 12 thy reaction. can be obtaned from the racemic
{= haipha-ethyi-2-020- l-pyrrolidineaceuc  acid by
chemucal resolucon in accordance with methods known
per se, for exampie by formung a salt of this acid wath an
opozally acuve base and ucisung the salt formed with
(Srsipha-cthyi-2-020- i -pyrrolidmencens azid by suc-
casive crynallizations ac appropnate solvent (for ex-
ampic benxene).

By way of exampies of opucally acove bases which
caz be used for thus resoiuuon there may be mentoned
dk.;Imds y=b as brucine, quinine scychaune, qumdine

onchOmdine and amines such s alphs-methviven-
r)h:mnc and debydrosbietviamune (¢f. S. H. WILEN et
al, Teoabedron 33,(1577;2725-2736). Parncularly
fsvourable results are obuined by using alphs-oethyl-
benrylsmune and debydrosteerylamine.

The morme (= )>atphs-<cthyll-ozo-1-pyrrolidines-
cetic anid used & the slastsg matenal can be obtuned
by saponifving the corresponding alky! esiers. the syn-
thesys of wiuzh has been dmscribed i Brinsh Pat No.
1,309,692

(b) cyclizing an (S)Z-amino-butanamide of the for.
wula

XmaCH yCH o= Y = NHOMC 3 H3)CONH: A}

io which
X rcpraens a ZOOC— or HalCHy— ndical Z being
as aliry! radical having | 1w 4 exrbon stoms, s0d Hal

a halogez stom, preferadly chiorine or bromune. snd
Y reproents s ~—CHy— or =—~CO— radical,
with the proviso that Y is 8 —CHay— radical when X
represeon a Z00C— radizal and Y is 8 —CO— radica)
wher X represents a HalCHy— radical. The cyclzavon
of tbe (S)-2-amino-boansmide of formula A i carmied
out 18 &1 inert solvent such as toluene or dichlorometh-
aot, 8t a temperature of from 07 C. 10 the boiling powt
of the solvep: This cyclizason s advantag v car-
ned oul in the presence of a basic subsixnce as 8 cata-
lyst This caalyst i preferably 2-hydrorypyridine
when the compound of formuls A is ar ester
X=2Z00C—) and teoapurylammonium bromide
when the compound of formula A is s balide (X = HalC-
Hye).

Whey X represens a 2000~ mdical and Y is 2
—CHy— radiza! the compound of formula A is an alky!
(S)4-{l i {nminocarbony| ypropyijaminojburyrate of the
formuls ZOOLCH ;CHCHyNHCH(CHYCONH,, 10
which Z has &.mnnm;pvn:bovcﬂchmmbe

prepared by cond {S)2-amino-b with
s alkyl ‘-h:}obnxynzz of the formula
ZOOCCH CHCH HAL ic which Z bas the mesning
pven above and Hal b 2 halogen awom.

Whas X represcnd o HalCHi— radical and ¥ & thus
2 —LCO— sadizal the compound of formuls A s (S>-N-
{i{aminoca~bonyifpropyliL-balobutanamide of the
forrouls Ha)CHCHCH2CONHCH(C:H)CONH:. in
which HAJ has the meaning given sbove This laner
4 cas be prepared by condensing (SpZ-amuno-

procema: o
3 (s) rmasmg (Spaiphe-cthyl-2-0x0-1-pyrrolid [
eamd RTessively with (1) as alky! haloformate of the

% ; ft'_nrnnh HalCOOZ @ whizh Hal reproseats s halogen

and Z = alkyl radical having 1 to 4 exrbon aoms

3 &,
»ﬂi—

buuu::ud- witk s 4-bajobutyryl balide of the formula
HaCHCHCHCOHAL in which Hal 1 1 halogan
swom
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the one band and ae slcy; 4-baloburyrale o7 <~halobu-
nTv! halide or the other basd is geperally carmed ou:
ic &2 meTt solvenl such as benzene, toluence. duchloro-
pethane or & ile 512 e of from - 5° to
=10C* C. and in the presence of az acidt accemor such
4 8 Leroary orgams base (lor example tnetbyiazupe) or
ac inorgauc base {for example pouspiur carbonate or
bydroxids o7 sodium carbosate or byaroxde).

Wheo X reprosents 8 HalCHo— radice) and Y 2
—=C0O— rmadicd!, it is po: ateolutely pecsary 10 solste
the compound of formuls A obtaned from the marung
maremals mestoned above 1o fast the compound of
formuls A. obuuned m situ, ez be cvelnes directly to
the (S)»alphasthyl-s-020-i-pyrroldinescenamide  ac-
cording w the preses: wvesnos (s Exampic & below).

The (S-:wmino-bmanamuds used as Axrtng matenal
ez be ob e from (SM2 yric asnid by am-
monoiysis of the correspooding methy! ester o ascor-
dance wab the method dacribed by K FOLEERS e
it J Med Cher. 14(6).(1971).434—487.

The followmg mplau'e pives for the purpose of
flosragon only

1z these examples, the upna. paity of the coe-
poands ottuned was verified by calorimemic determi-
02500 of the diffcrential esthaimes (C. FOUQUEY and
3. IACQUES, Temabertror.23,(1867).4005-19).

EXAMPLE 1

(s) Preparasion of the (R)-alphs-methyl-benryiamine

salt of (5)-aipha-ethyl-2-010- I-pyTrolidmescene and

5.7 kg (508 nols) of maemis (= }elphe-etbyl-2-020-
I-pyrroiid a8 are puspended 8 215 lisens of
anbydrons bexzene in 8 SO biter reastor. To this suspeo-
sior 5 added gradually s solutioe coomining 3.0f kg
(25.45 moies) of (R« )-dpb-mc:.by)—bm:yhmn: sad
2575 kg (25.49 moics) of methvlamine i 24 Iners of
anbydrous benzese Thus mnnrz xs ther hested to re-
flux 1emp T unt 4 1t is then
moladmdmwwmdkxfmlfﬂ bours. 5.73
g of the (Rlalphs-methyl-benrylamine salt of {S)
aipba-ethyl-2-ax0-)-pyrrolidivessetc asid are thus ob-
tamed.

Melung pomt: 142°-151° C. Yeld: 77.1%.

This sal: tnay be purified by bestng wnder reflw iv
483 liters of benyeae for 4 bowurs. The murnure is cooled
and filiered 0 obtur $.040 kg of the denred galt Melt-
g point: 157°-153.5° C Yield: 61.85%.

(b) Preparasion of
(Srelpbs-cthyl-2-010-1-pyrrolidinaacetic exid
5.04 kg of the sal! obtained i¢ (s) above are cassoived

m 9 inems of waiez. 710 g of s 305 sodiux bydronde
solotion are added slowly 3o that the pH of the solsoon

reaches 126 and the temp does pot a2 C
Th:wlmnwtrafxmh-mmm&c
alphs- therrylamme Lt d is e repest-

edly witk & 106l volame of 18 Liers of bezzene.

The agoeors phase is ther anadified o2 pH of L1 by
addmg 3.2 Lt of 6N hydrochlonic smd The precips-
e formed b Gliered off, washed with waizr and dned.

Tos flmate b emoied repeaieddly watk s 1wl vol-
mme of 50 e of dichioromethane. The organss passe
15 dn=d ove sodium sulfsic and filtered and evaponted
10 d-yness ander redused pressure.

The residue obumed sfier th: cvaporstor and the
prTpmale isolate previowsly, sre disolved wg—'.h.nn
14 Lievs of bot dizki shane. Tae dicki

15

as

«

LH

&

s disilied and replaced st the diillavor rate. by 14
biters of tolueae from whuck tnr proguc: crysaliises.

The guxture 15 cooled 10 ambien: temperature and the
crvsuls arz futeres off w obaun 2.78 kg of (S ~aipha-
ethiyi-i-0xe~i-pyrTolitineacetic acic.

Melung poiwnt: 1256° C. [alpps]rie —26.2° (zm !,
scetone) Yeeid: Q355

{c) Preparadion  of  (S)aiphs-ethyl-2-0x0-i-pyr.
roldmeaceumide

M2 g (€I mois) of (Sraiphs-ethyl-2-0x0-l-pyr-
rolidineasetic o are suspended © 225 ml of dichioro-
methans cooled o —30° C. 24.2 § (024 mole) of tneth-
vismmse maﬂde..mpwucov:: 18 munutes. The reac.
Boz martre is thez coobed to —40" C. an¢ 24.5 g (224
moie) of etby! chicroformate arr added over 12 mun-
vies. Thomafier, 8 stmax of ammonus 1S passedd through
the muxwre {or 44 bours. The reacDOT mixwure & then
aliowed 10 returs 10 abicnt temperature and the am-
wowuxr salts {ormed arc removed by filoanos and
washet with dizhicromethane Tac solven: s dustilied
off guder redused pressure. The solic residas thus ob-
1aioed 1 dispersed & $¢ m! wivene and the duperuon i
surred for 30 minuies ant ther fikered. The product is
recrysllred from 280 ml of ethyl acewnte it the pres.
ence of 9 § of 0.4 no moieruler sieve 12 powder form.

24.6 § of (Srupha-ewyl-i-oxo-i-pyrrohdineacess-
mud: are obwsined

Melting poimt: 115°-118° C {aipbals™e ~89.7°
(e= ], azerone). Yield: 723%.

Anslyss for CsH N0z in G caleulated: C 56.45. H
£29. N 16.45. found: $6.71. 822 16.48.

The ncemic (=}elpbs-ethyl-2-0x0-1-pyrTolidines-
cens acid used in thu syntbesis has beer prepared  the
manner docTided below.

A solunos coptainmg 782 g (19.7 moles) of sodium
bydroxzide © 4.35 luers of waieyr s introduced over 2
bours mic 8 20 i flask conwrnung .65 kg (1834
moles) of etby] (= Jaipbs-etbyl-2-0x0-I-pyrrolidincace-
wir g1 P e DOt ding 60° C. When this
addmop 8 tompicie. the texuperacure of the mixture 15
rased o 807 C and th: alcobo! formed & dustilied off

undl the P rr of the r murture b
100 C
The rea=nor mixture is then cooled 10 0° C. and 1.66

lier {19.8 moles) of 12N byd-ochione azid s sdded
over two and 3 half bours The presipuate formed is
filieree off, washed with 2 biers of wluepe and recrys-
ullped from sopropy) alcobol 2447 kg of rasemic
{= Falphs-cthyl-2-o%0-]-pyrrolid 3> azid, roel
&1 155°-156° C., arr thus obuined Yield: 73%.
Anniyss for CeHpNO,, in %o calzulaied: C 56.12 H
7.65. N L.18. found: 5552 1.10. 7.97.

EXAMPLE 2

{a) Preparsnon of ethyl
(Spa-] i{amiwocarbonylppropyljamimo)buryrate

143.6 mi (1.025 mois) of tiethbylamine are added t0 8
suspension of 47.75 g (C34S moic) of (S)2-amino-
buwnsmude bydrocnionide (lalphajp®d: +26.1%; =1,
methenol) & 40C m) of toluene The mixture ts hested
2C" and 672 § (C.345 moie) of etbyl 4-bromoburyrate
ars wIrocucsd dropwuse.

Toe reacoor mextwr i maintained a1 30° C for 10
bours and toez fliered bot 1o remove the triethylamine
w2ty The Slzaie is thes evaponied unde reduced
pressure ang 59 g of so oily rendus consrsang essen-

Baavans ahdes e . ;.
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tuliy of the monoalkylanop prodset but contning aiso
1 smal amount of dulkyisted denvasive are obtaned.
The product obtained 1o the cruds ststs has been used
o suck. without adinons! pusificanor. ¢ the prepan-
800 of (Si-alpha-ethyl-2-010- )-pyrrolidineaceamide by
cvclzaton.

() Preparation of
(S-aipha-ctbyi-2-0x0- I-pyrrolidincacetamide

54 g of the crude product obuuned in a) above are
duwsolved in 125 m! of toluene is the presence of 2 g of
‘-h;amxypy‘ndm:. The muxrure is hested at 110° C. for

ours.

The maolubie maner is filtered off hot and the Gltrate
is then evaporated node reduced pressure.

The rendie is puriSied by chromatograpby oo 8 col-
amofllkxafuln(eolumdumx: Scn:.eluem
« mixture of ethyl k snd
AmDozs SOlUBOT i 8 proporton by volume of 85:12:3).

The product molazed is recrysullized from S0 ol of
etbyl acewe to obum 17.5 g of (S)aipha-ethyi-2-0x0-1-
PyTTO

Meiung powt: 117 C. falpbalp®: ~90.0° (cw=1, ace-
toze). Yield: 4156

EXAMPLE 3

{2) Preparatos of
(S»N{lampocarbony! jpropylj4-chlorobuanamide
345.6 § (.5 woles) 6f ground potassmum carbouate are
mized wath 138.5 g {1 wole) of {S)2-amine-butanamide
byarochionde i 2.5 b of aceronivile. The reacton
Turtwrr & cooled to0 0° C. and a solution of 1392 g (12
moie) of &chloroburyry! chioride in 500 m) of acetoni-

20

6
istier is removed by bo filtrator 10 give 3.10 § of (S)-
alphacthyr2-0x0~1-pyrrolidineaceamide.

Meiang pown:: 1167 C. jaipha]p®s: —90.1° (cem1,
acetonz). Yield: 60.7%.
EXAMPLE 4
Preparation of

(Skalpba-ethyl-i-020-1-pyrrolidincacetamude

This example liustrates & varant of the process of
Example 3, o which the intermediste 4~chlorobutana-
mide obluuped W M is Dot isdlated 84 £ of anhydrous
sodaumlul!nummed o a suspension of 65.25 ¢ (0.5
mole) of (§332 de bydrochionde in 600
m!' of dichi The
misTere s coojed to 0° C. n.ndlligamn.ndpous-
sium bydroxide are addec. folowed by B.1 g {0.024%
mole) of tecuburylammonurn bromude dissolved m 100
wl of dichloromethane. A solution of 77.5 g of &
chloroburyryl chionde w 100 m! of dichloromeths is
added dropwise a1 0" C., wib vigorous sarring. Afer §
bours' reaction. s further 29 § of ground powsnum
bydromide are added. Two bours later, the reacuon
mixture is filtered over Hyflo-ce! and the filtrate evapo-
rated under reduced pressuwre Toe residue (93.5 g) 8
duspersed ic 130 ml of bot wiuens for 45 munutes. The
resultast muxrure is flicred and the filtrate evaporated
under reduced pressure. The remdue (712 ) s dis-
solved hot 1o 380 mi of etby] acewte to which 23 5 of 0.4
am molecular sieve 1 powder form are added. Thus
muxture ¢ bested 1o refiux temperarure aad filicred hot
Afier cooling the floate, the detired product crystal-
Lizes 10 pve 63 3 of (Sralpha-etbyl-2-oxo-1-pyr-

banc at

gils & wooduced dropwse. Afir the addition. the

Mceiung pow:: [17° C. [aipha]lp?s: —91.3° (cm ], ace.

reacDop mirture i allowed 10 returD Lo ambi -
sture. the @oluble maner 5 filered off and the Slrate
evaporaied aader reduced pressure The crude residue
obmedumnmn 12 hmofnhymnhzl’otlo
5 and 1C° C The
prmpumzuﬁhaudnﬂ washed twace with 225 m) of
eiber ang dried in vacuo o obtain 1627 g of (SHN-{}-
{sminocarbooyljpropy}-4-chiorobutanamide.

Meioeg pomt: 118°-123° C. [alphalo®: - 18" (c=1,
wethanoll. Yield: 7275,

The crude product thos obtained s very suitable for
the cychizasion stage whick foliows. It can bowever be
pwilicd by srmmng for ose bow in mabydrous ethyl
aceate

Meltiag point: 120°-127° C [siphalp™: —22.2° (c=1,
meibanol).

(®) Preparston of
(S}dpbnﬂhy)-lowi_-pmwe
€2 g (0.03 mole) of (S)-N-{1(aminocsrbooyl)propyl}
4chiorobwzamme and 0434 g (0.001S moie) of i1~
m)hmmmmmdul‘mlo{dn-

3

49
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tonz). Yield: M4.1%.
Pharmzolopcal tests
Racemic  alphs-cthyl-2-0x0-I-pyrrobdineacemmide

(compound A) aod (S)aipoa-cthyl-2-0%0-1-pyr-
amnide ( d B) of the preset inven-
uop were sub d o ph b J tests.

1. Prowecuon agrinst bypozxis (mouse)

a Principle (C GTURGEA asd F. MOURAVIEFF-
LESUISSE: ProcXth Intern Coungr. of the Coll. In-
tere. Newro-psych - Pergamon Press. Oxford and New
York, 1978, p.1623-1631).

The principle of this 15t lies ic teasunng the possi-
bilines of survival of the organisic subjesied to an ampo-
sphere in which the oxyges level & progresstvely de-
creased Due 1o the parcouisr senavity of the nervous
system o this type of sggression. the results obtained in
thus tes: can be interpreed as s measure of the resistance
of the ceutal pervows syrem Compousds which io-
Crease the rexmzance of the xnimals 1o this stess are

ble for the and preventos of bypoxic

chloromethane a1 O £ onder a '3

202 g (0.03¢ moie) of pouasiam bydroxids powdaure
-dnadow”mm;n:b:memn&emm-
wre of the resctior mixnore docs not exceed +2° C.
The mirnre is then sarred for one bowr, aher which a
firtaer 0.1 g (0.0018 moie) of ground potassium bydroa-
idziudd:::ndmgeonnnuedforwminmno‘
C Tie mirmare is aliowed 1o rewass 10 anbi

Type aggreasiots of the contral pervous sysiem.
®. Method

Ths apparerus corsists of ac eirtght tracsparent eage
37 emw high, 39 e deep and 97 oo wide This 140 liter
cage & provided with 60 Tansparent comparmments
each 6x 10X 10 o, making it possible to scparately

e Th: msoluble marer iy filicred off and the ﬁlrﬂtg
is conoonmaled mnder redused pressure. The residue
obuiner i recryrallired from 40 mi of byl acetatr in
th: presence of 1.9 g of 0.4 n=n moleruler seve The

€5

date 60 mise
A far ensures cir of the phere berwees
the comparmenss througk s gnd floor. The cage &
equipped with s device for imoducsing nitrogen at a
consuant flow rate, and witk an orifice communicating
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with the smbient snospbere. Male mice (NMRJ stran)
waghmg 20 to 20 5, arc kep: {asung as from the day
before the test The experiment s effented o6 tor foi-
lowmg day, simultaneousiy o 3 groups of 20 mse: &
'm“‘FvUPspvawwcsMgbcuH) and the
olher fwo grOups are each gives orally a compound 10
be el

s

4,943,639
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cous: the electroenecpbalogram trace fiaticns and ever
becomes socieins (slectns silence).
b. Method

Male Wiswar rats weighing between 250 and 350 g are
ancsthetized wils pentobarbiial adminusiered intrapen.
toozally 8t a dose of 50 mp/xg (CX ml/7100 g).

Lmmedastely after the anesthema the asumais are

k4 afier the ad BtuoC the ls mre

disTibated 8! random amongst the comparunests 0
‘that pone of the three PrOUPS B cOGETIMEC I 8 Pre-
(emx‘.uuofhag;

. afies ad the cage is closed and
mmm:mmuadmwnu.mmnwrwﬁ-”

iners of technica! grade nitroger per minute) for about ;

37m&wh¢bn;tmmmph=tmmﬂ

1.7% orygen

The cage & kefi closed usti! the criizal moment
whmnonmannmﬁvnnmon;
the 20 coporol s At tha the cage s
PeeC KBl pheric air at ¢ taw iL A few
WOMERD Ialer the survivors 1 each group of anituais
a1 counted. .

For each dose of compound to be t=med, the experi-
IMEVLS ArT STPALEd oner 07 twace, and the results pooied
to obtazz & mmimam of 40 (or 60 snmmaks treaed per
dosc and 40 (o7 §0) mpondmg congoi anuxals. For
each dose of compound testedd, the ber of surviving
snimals among those meated witk the compousd @
compared with the sumber 6f surviving ammels among
the conzrpl enumals The difference between these sum-
bers expremes the prouctive acavity of the compound
apainst bypoxis camed by orygeo depnvasion The
sutistical significance (P) of this difforener is cvahated
by the Frcher-Yaies test
¢ Resuin

Tabir | bedow gives the resaits obtained for inzreas-
g dosss of compounds A and B.

TABLE]
Nampes of survrvag
Oval eoe anmmaly
Comtomad ened  » smol/l;  wowoo!  d L

A oo e 80 NS
0.1 a0 kL g NS
au 1 pe7d NS
[ B~ 1w 20 <8001

L] .06 S740 1 NS
an 20 1/ <0
o1 [ 2 19/40 <0.00%
(-4 ra0 19780 <0L0s
ox 3740 1740 <00!

[ S s—

d Coucinsions

I this ter, the lasvoromiory enantiomer of the io-
vooboe {compouad B) moromses the swrvival of the
aaimals d=prived of p1ypz whes adminisiered st doses
from 0032 mmol/kg vpwards The raccmate (com-
pound A) e1arn o gmmiisr asnvity only from 032
mnw;upwum(lnd!’mdm) Thos, the ls- &
O-lht m 1 & 10

mmmnmmm;m&

1. Protz=uor agams: cevevral ischemia (rats)

a Principle (C. GTURGEA 2zt F. MOURAVIEFF-
LESUISSE: see shove uade i) Ei

Fphic conmols bave shows tha: the hgamure of the 2
Comon caAronds m the rA LA 3 Trus oorebrl sche

kN

A

ed mtaperitoneally wath as amount of 0.§
mi/100 g either the compound 10 be tesied dussolved g1

ar < cklorids solauon ( d ).

or oy &2 & d hioid: solution or pl

{contro! animals). About 20 munutes later, the 2 com

m:wommamedndwomwwuhm
J ly. This op = efl

nznu.!mwusiy oo the cootro! szumals and the reated
aommaic

An bour sfier s won of the pound 1o be
tesied or of the piacebc, there v agais admumsiered
inrxpentonelly the same dose of either the enmpound
10 be tested (1 the trosted animals) or the place (1o the
contro! animals).

S bours afirr toe first ad Ao, there is
tered for ibe thurd uine the same dose of extber the
compounc 1o be wesiedd (w0 the swviving trested aai-
mais) o7 the placebo (1o tbe surviving contro! snimals).

24 bours afier the firw sdmimstration the efficazy of
the hga-ure is verified i ali smumals unde: pestobarbi-
ta! anesthesia, by sectioc or the carotids dowastream of
the Lipgture. The owmnber of surviving animals & re-
corded among bold the treated! anumals and the control
animais For esct dose of compound tesied, the number
of serviving ammals among thos treated wath the com-
pound i compared with the sumber of swviving ani-
mals among the conrol ammuls The diflferener aa-
presses the prolecove actvity of the compound agamst
the lethality induced by the d i of the
2 carpads. The sudstical upnﬁm(?)cfmumfcr-
roee 1 evalusted by the Brandi-Soedesor test
c. Resulss

Tabic O below gives the results obtained for increas-
mg doses of compounds A sad B.

e -

TABLE I
Number of sarvevag
C is i aummal
uemer dowe w wmol/vg costTo ressed r
A (-5} [, e *
L nx uno ont
] al A le - 1429 ns
Qs [ 3.4 1430 o
an 4730 19729 a.0)

NS o mnagmiomn Gifierees.

&. Cooclusions

Tabie I shows ths: the mcemate (compound A) S
only active fror s dose of 0.64 mmol/kg upwards. In
corTas, the larvorouiory enantiomer of the igvendoo
(compocad B) prot=cts the anmmals, fros 0.16 mmol/kg
upwarts, against the icthality induced by the sunul®-
peous Ligantre of the rwe caronds snd thus proves 10 be
£ fmes More asDve thay the msxmate

O1. Toxciry
Tabie I below gives. for compounds A sad B, the

1L.Dx is mp/k§. deicrmuned Ob the male mouse and the
mals ra afier e venous admunsTREoD:

Sl i d, o
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TABLE 1
LD m mp/ag
w e e L3
A 170 156
1 108 1038

Asasbe:e::;bomx.bknblemucvmmryw~

10
calsium carbonats, lsctose, sucTose sad magnesium
stearsie.

The percenmge of active product tn the pharmaceuti.
cal compositions cas vary withs very wide limits de-
pending upot the wode of admunisTALON And the cond)-
6ot of the patent. The buman posology can vary be-

tween 250 mg and 3 § per day.

Tbm B pves beiow a non- Luwun; example of a

£ 4 of the s
soma of the tovemnan (compound B) bas. like the u,AlOOm;gehnne :‘", for oral o the
racemate (compound A), very low toxicity and the
toxic dose is wel! above the active dose pre

Thr compount of the preses: mventon cas de ad- :::‘-‘_ m’ alime celiedame) bttt
mmumm,nmmorwuvhqm Mg samrme Sm
for ple. iz the form of tablen, pills, 15
dc;n:s. lavi I 1 ©F SYTUPS. OT pArTD- We claim:
tenlly 1o the form o( bic sol or 3. (S)-alpha-ethyl-Z-0%0-}-pyrrolidinescenamide sub-
Pharmaceutizal forms susk as solutions or wbles are suonally free  of  (R)-aphs-etbyl-2-0x0-1-pyr-
prepared according 1o cop ] phar } 9 tobd -

mcthods The compound of the wvennot may be mixed
with s s0lid or liqud non-toxic pharmaceuncally ac-
cepable camier and iy with a disp s Sta-
bilizer and where Y. col sod

Szmilarly the solid or liguid pharmaccutcal carriers
used! in these mmon: are well known

Solid pha- P for the prep
of abiets o cap for o mnb. i,

25

p

a3

35

2. (S»alpba-ethyi-2-0x0-1-pyrrolidineaccamide sub-
sastally free  of (R>aipbs-etbyl-2-0z0-1-pyv-
rolidineacetamide, preparsd by the process which com-
prises  reactng (S)-npww-z-oxo-l-pmhdma-
cepe asid successively with (1) ac alkyl baloformate of
the formula HalCOOZ ic which Ha) represents » halo-
2ev 101 and 2 represedu an alkyl radical havisg 110
4 garbon aloms, and with {2) ammonis
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157 ABSTRACT
{S)+upha-ethyl-Z-ox0--pyrrolidineaceramide, its prepa-
jon and pharmaceuncal composioons contawung the
It caz be prepared ather by rescting (S)aipha-
ewbyl-2-0x0-{-pyrrolid ssid ively with
ap alky! hajoformate xnd with ammonis. 01, by eyclia-
ibg ap (S)i-amino-butanzmide of the fonmouls
X~CH;CH-NRCH (CiH)CONH; wherein Y s o
—=CHy~rsdica! when X represents 8 ZOOC —~radical
a0d Y is 8 —CO— radical wher X represents a HalC.
Hy—radical 2 being 3 C1-C4 alky! madical and Hal s
balogen atom
This lasvorowtory enxotiomer has bezn found to have
significantly lgher proieciive acuvity agains: hypozis
and schemis thez the correyponding racemate.

2 Qlaimg, No Drswings

V)



1
{

|

4.8
1

(S=ALPHA-ETHYL-2-0X0-1-PYR-
ROUIDINEACETAMIDE COMPOSITIONS

This apolicauon o 3 division of applicauon Ser. No.
733790 filed May 14, 1985 now L.S. Pai No.
£.696,943.

The presen: mvenuon reistes 1o the nove! compound
¢(Stuiphs-ethy)-2-0x0-I-pyrrolidineacetarmude, as well

%10 P for the prep thereof. 1: aiso re-
lates 1o pras el P g the
said compound.

Briust Par No. 1.309.692 d=cribes the l:orupound
dphnt.hyl 2-0A0-{ -pyTT amide (
powt 122° C.) snd states thar the compounds of thus lype
can be used for therapeutic purposes. {or example {or
the v of sck hyperkinesa hyperio-
nia and cpiiepsy

Moreover, 1t alse tha: these P ds can
be spplied in the ficld of memory dmorders 1n normal or
patbological condinons.

It 8 also knawn thst dplu-emyl-z-oxo-l-vyt-
rolidi 2 protectyve aduvity sgamst
aggressions of lht central pervous sysiem caused by
bypouas. cerebril ischemia. e (Phsrmame 37/11,
(1982}, 753-76S).

Cmmmgwhmkmmnﬁeum have pre-
pared anc solated the jev 4 of &k
pha-ethyl-l-ozo-i-pyrrolidineaceiamide and  have
found thar this compound differs i a compietety unpre-
dicuable manner from the knows racemic form, by

(1) having a 10 tunes higher prowectve activity
againgt bypozia (antibypozia) and

(2) baving s 4 nmes higher p ive actvity agai
ischemia (antiischemia)
As 8 result of thrs d tinston of p -

ties the larvorowiory exanuomer of dphs-«hyl-l-ow
1-pyrrohd it b wore suitsbie for the wrest-
west and prevention of hypoxic and schemic type
aggressons of the cenmal nervous sysiem. The impor-
tan: contribution of the bypoxic phenomenon in cerain
patholopnea! conditions of the central aervous system
suggests that this ¢ bas s therap effect in
the tres of the of ceredra! vascular
azcidents and of cranial traumas, of the sequels of the
sgeing process ot of circulstory msumpenc«u of the
tentral pervous sysiem Jung {rowm cerebral

or hypouc accidents oczun-mg for exampie dunng
tirth The compound may also be used in hypoxic-type
discases of other organs o7 ussuss, such as the héeart and
kidneys.

Accordiogly, the presenl ivention relates to the
lsevorotsiory ensnuomer of alpha-cthyl-2-0x0-1-pyr-
rolid:neaseiamade which has tie s absolut: cocligurs-
ot the naid pountd being y free from
the dexroroiiory epantiomer which has the R absoluie
configuranon.

(S)alphs-ethyl- Zowl-pmnhdma.mdt ac-
cording to the present invenlon cannot be obuined
trecty from the racemic form by separsting the two
‘fnannomers. It can be prepared by one or other of the
foliowing processes:

P
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This reacuor. 13 generally camed owt in dizhioro-
methane al a lemuperasure between - 10° anc = 60° C.

Tae (Skaiphaethvi-i-ox0-l-pyrrolisgineaseuc acid,
used in this rescnion. can be d from the r
(= }aipha-ethvi-l-oxc-l-pyrroiidincaceuc anid by
chermizal resolution in accordance with methods known
per s, for example by {orming a sait of tas acid with an
opucally astive base and isolaung the salt formed with
(Shalpha-ethyl-:-ot0-1-pyrrolidinsacenis acid by suc-
cessive crysialluanons o an appropnate soivent (for
example benzene).

By way of examples of opticaliy sctive bases which
can be used for thus resoluuor there mav be mentioned
alkaiowds such as bruzine, qununce. strychmune. quinidine
and cinchomdine and armunes such as alphs-methyl-ben-
zylamine and dehydroabierylamme (ef. S H. WILEN e
al. Tetrahedron, 33, (1977), J725-2736;. Partizularly
favourable resuius are oblained by wsing alphs-methyl-
benrylamine and dehydroabietylamine. The racemuc
(= yalpha-ctbyl-2-0x0-]-pyTrolsdineazetic acic used as
the starting material can be obtuned by saponifying the
correspondmg alkyl esiers, the syothesus of which has
beer described v Brinsk Pat. No. 1309.652.

(®) cyclizing a& (S)2-amino-butanamide of the for.
mula

A—LHICH )Y —NHTHICYHCONK) tA)

in which

X represeats 3 200C— or HalCHy— madical, 2
bang s alkyl ndical haviag 1 to 4 carbon atoms. and
Ha! » halogen atom. preflerabdly chlonine or bromins,
and

Y represems 8 —CH— or —CO— radical,
with the proviso that Y is 8 —~CHy— radical when X
represents 8 ZOOC— radical and Y 5 8 —CO~~ radical
whee X represents 3 HalCHy— madical. The eychization
of the (S)2-amino-butanamide of formuls A 5 camed
out o an inert solveny, such as wiuene or dichlorometh-
ane, al 3 temperzisre of from 07 C. 10 the boiling point
of the soivest This eyclzatios 15 advanugeously car-
ried out is the presence of & basic subsiance as 3 Cats-
tyst This cawlyst & prefersbly 2-hydroxypyndine
when the compound of formula A s &n ester
X=Z00C~) and tetabutylammonium bromide
when the compound of formula A 1s a halide (X = HalC-
He—).

When X represents 3 Z0OC— radical and Y 15 2
~—CHy— radizal the compound of formuls A is an alkyl
(5)4-[[) “aminocarbony! Jpropyljamino)butyraie of the
formuls ZOOCCH;CH;CH;NHCH(CyHs)CONH;, in
which Z bas the meaning pven sbove. T'ﬂt latter can be
prepared by d )2 de witk
an  alkyl ‘-hz]oburyrue of the formula
ZOOCCH CH;CHyHAL 10 which Z has the meaning
Fven above and Hal is 2 balogen atom.

When X reprasents s HaAlCHy— radizal and Y s thus
8 —C O radical, the compound of formula A & {SFN-
{1{aminocarbonyl)propyl}4-haiobutanarmude of the
Jormuls HalCH;CH;CH;CONHCH(CIH)CONH,, in
which Ha! has the mzazing giver sbove. Trus laner
compoum can be prepared by condensing (S)-2-amuno-

ide with » 4-halobutyry! halids of the formula

(s) reacting (S)alpha-ethyl-2-020- 1-pyTroi
ass sucTexsively wath (1) an alkyl hajoformas of the
fermuis HaCOOZ in which Hal rrpresenss 1 balogen
210 and Z an alkyl radizal having ! 10 4 carbor atoms
-&a8 with (2) “The slky! haloformate 6 prefers-

:bly etby] chicroformate.

HaiCHyCHICH2COHal, o which Hal is 3 halogen
stom.

“The tzaction betwesn the (S:2.amino-butanamide on
the one hand and the alky! 4 haioburyrate or &haiobu-
ty7y! haliog on the other hand. 1s generally carnsd out

B i no



-t

4,857

- 3
o ar mer: soivenl such as benzen:. ioluenc. gichioro-
methane of iic.sta e of from -5 w0
= 10C° C ant in the presence of an atid acceptor such
&5 a teruary organic base (for exampie tnethyiamne) or
anAnOrRanIc base (o7 eampit poussium carpoaste or
hydrozide o7 sodium carponats or hydroxge)

VWhen X represents 3 HalCHo=~ radical and Y s
~CO— radical, 81 4 no! sbsoiutely necessary 1o wolate
the compound of formulas A obuunet from the swruag
matenals mentwned sbove. In fasl the compound of
formuls A obtauned m situ. can be cyclized directly 1o
the (Shaiphs-ethyl-s-oxo-i-pyrrolidineaceamide ac-
cording to the present invenuon (sex Exampic 4 below).

The (S>2-ammo-butanamide nsed as giarung matena!
can be obuined from (S>-i-emuno-butyric asid by am-
monolysis of the correspondimng methy! ester in ascor-
dance wath the method described by K. FOLKERS &t
sl ic ]. Med Chem 14, (6). (1971), 484437,

The following examples are given for the purpose of
disszauon oaly,

in these maamples. the optical punry of the com-
pounds obliset was verified by calorimetne determs-
asuon of the differenual enthalpies (C FOUQUEY and
1. JACQUES. Teambedron. 2. (1967). 4005-19).

EXAMPLE |

(2) Preparation of the (R)-alpha-methyl-beazylamine
sali of (S}alpha-ecthyl-2-010-1-pyrrolidincacetic acd

8.7 kg (50.1 moles) of mocmic (= Malpha-ethyi-2-020-
1-pyrrolidiseasetic acid are sespended i 21.5 lners of
anbydrous b toa 50 liter v . To this suspen-
oo 5 added gradually s soludor coataming 3.08 kg
{25 45 moles) of (R} + }alpbs-methyl-bearylamine smd
2575 kg (2545 mmolss) of cicthylamine m 2.4 Liwens of
mydmmmmumwwm
flux © unii jop 1 is then
cooted and allowed 1o crysu!hulan few bours. 5.73
kg of the (Rielphe-methyl-benzylamine sahi of (5
aipha-ethyi-2-<cao-1-pyrrolidineaseus acid are thus ob-
tained.

Melting point: 148°-1351° C. Yield: T1.15.

This salt may de purified by heaung under refiux i
413 liters of benaene for 4 boury. The mixrure is cooled
and filtered 10 obuus 35.040 kg of the deswred salt

Mceluog point: 152°-153.5° C.

Yizid: 67.85%.

{b) Prepanation of
(5)>-alpha-ethyl-2-0x0-I-pyrrolidincaceuc acid

5.04 kg of the salt obtained in (2) sbove are dissolved
ir § lieny of water. 710 g of & 30% sodium hydroxide
soluton sre sdded slowly so thet the pH of the soluton
reaches 12.6 and the iemperarurs does notexceed 25° C
The solutior is strred for & further 20 mmuies and the
aiphe-methyi-berzylamine Libersted is exrasied repeat-
edly with s 1o2al volums of 12 lizens of benzene.

Toe aqueous phase s toen scidified o s pH of 1.1 by
adding 32 liters of 6N hydrochioric acid. The precipi-
e formed is filiered of!, washed with waler and dnied.

Toe {Urrate is extrasted repestediy with 8 10wl vol-
wme of 50 liners of dichlorotethane The organic phase
1s gnied over sodius sulfate and fitered and evaporated
10 ¢rypess under reduced pressure.

“The residut obuined afier the evaporsiion and the
precipuate isolate previcusly, are dissolved togstner io
1< Juess of hot dizhjornmetnane. The dichloromethane

3¢
=

30
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v dusdlies and repiaced a1 the distilanon rate. by 12
iners o toluen: from which the product crvxunu;;

The mixture 4 €O01ed 1O AMOIEN: IEMDErBiurs and the
crysuls are fiitered off 10 opwun 2.7F k¢ of (Ssaiphs.
eUyi-2-0X0- i -pyITOhdingaceus soid.

Melung poant- 1285 C.

{aiphaj20e —26.4° (c = i. aceiOne)

Yield: $4.55.

() Preparatuon of
{S~alprs-ethvl-2-0x0-1-pyrrolidineacetamide

\-.: § (0.2 mole) of (SH.\phn-ethvl +2-0%0- 1 -pyr-
roiud acud sre ded ;m 225 m! of dichloro-
methane cooied 10 = 30° C 243g (0.2‘ moie) of tneth.
ylamune are adoed dropwase over {5 minutes. The reac-
ton muxture 18 then cooied 10 —40° C. and 24. ¢ (C.224
mole) of ethyl chioroformate are adoed over 12 gun.
uies. Thereafier, & streas of ammaonis s passed through
the mixture for 4§ bours. The reasuor mxture is then
aliowed 10 returr to ambien: temperature aad the am.
Doniurs sl (ormed are removed by filtration and
wasped with dichloromethane. The solvent is distilied
off under reduced pressure. The solic resicdue thus ob-
1uned 1 dispersed 12 55 m! toluent and the duspersion is
surred for 30 nunuies and then filtered The product s
rectyraliized from 280 m! of ethyl acetate in the pres-
ence of § g of 0.4 ax molecular neve v powder form.

24.6 g of (Sralpba-etbyl-ioxo-i-pyrrolidineace:s-
mide &re obtained.

Meltng pom:: 115°-118° C.

{alpha) e — 89.T (ce ], acetone).

Yiedd: 723%.

Axalysis for CgH1NOs %ot ealculated: C 56.45 H
$29; N 16.4¢; found: 56.71; 822; 16.48;

The mcemic (= -siphs-etbyl-2-0x0-1-pyrrolidinea-
cztic scid used in this synthesis has been prepared in the
manper described below.

A solunon copaising 782 g (19.7 moles) of sodium
hvdroxide in £33 lners of water 15 introduced over 2
hours im0 # 20 bier flask conumining 3.65 kg (18.34
moles) of ethy) {= Falpha-cthyl-2-0x0-1-pyTrohdineace-

are 318 peraiure aot ding 60° C. When this

ddition is picte, the P e of the suzture &
nised 1o 80° C. aad th: aicoho! formed s distilled off
usd) the of the ¢ muxrure reaches
100" C.

The rea=uon muxtare is then cooled 10 0° C. and 1.66
brer {15.8 moiss) of 12N hvdrochlons azid is added
over two and & hall bours The precipnate formed is
filtered ofT, washed with 2 liters of toiuene and recrys-
ullzed from sopropy! alcohol 2.447 kg of n-enu:

(= }alpha-ethyl-2-0x0- 1-pyrrolidi asid, 5
& 155°-156" C.. ar: thus obrained.
Neld: 78%.

Analyzis for CyH 1 3NO;. in &: calcuisted: € 56.12: H
765 N £ 18 found: 55.32; .10, 7.97;

EXAMPLE 2

(a) Preparation of ethyl

{S)<-[] 1 armunocarbonylpropyl jamino-butyrate

143.6 m) (1.03¢ mole) of tnethylamine ars added 103
suspension of 47.75 g (G.345 wole) of (Sr2-amine-
bsanamise hydrochlonde {[alpnajp™: =26.1% c=1.
pethanol) in 400 &l of tolu=ne. The muxture 1 heated 10
30" C. and €72 g (0.345 poiz} of ethy} &bromobutyrate
arr wroduseC dropwisc.
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The reacnor muture s mamtaned a1 80" C. for 10
hours ancd then filtzred hot to remove the 1nethviamine
saits. The fiitrate 1 then evaporated unoer reduced
pressure and 59 g of 2p oilv residue conssung essen-
tally of the monoslkylation product but £ also

37,223
6
ige is sdoed and sumning contnued for 30 munotes a1 0°
C. The muxture 35 aliowed 10 retum 10 ambien: tempera-
wre. The insoiubie mauer i filtered off and the filtrate
1 rated under reduced pressure. The residuc

2 smmal! amoun: of dulkylated denivatve are obuuned.

The product obtasned n the crude state has been ased
as such. withou: additiona! purificauon, i the prepara-
uon of (S-alphs-ethyl-2-0x0-}-pyrrolidinesceiammide by
cyclizauon.

() Preparauon of
{S)ralpha-ethvi-2-020- ) -pyrroiidinescetamide
54 g of the erude product obtuned in (3) sbove are
dissolved in 125 m! of wiuene in the of2gof
" Z-hydroxypyridine The muixture 1s heated a1 110° C. for
12 houns.
- The insolubiec maner is filtered off bot and the filtrate
s then cvaporsied usder reduced pressure.
The ressjue o purified by :hmnunmhy on n col-
- umn of 1.) kg of sibca (col ;5 oo
- & mixture of ethyl acruate, hano! and d
ammotns 30luLion in 8 proporuce by volume of $3:12:3).
The prodiust solsted is recrysalhized from 50 ml of
cthyl aceiate 10 obtam (2.5 g of (S)-alpha-cthyl-2-ox0-1-
pyrrolicipeacetanude.
Melting poin:: 117" C.
[alphalp™: ~ 900" (c= 1, acetone)

Yield: 41%.
EXAMPLE 3
(a) Preparation of
(S)-N-{1{aminocarbosyl)propy! XMMW
5.6 g (2.5 moies) of ground p crd are

* ob d 18 recrystallzed from 40 mi of ethy! acetsee in
the presence of 1.9 g of 0.4 nm molecoiar neve. The
ianter 15 removed by not filtration to pve 5.10 g of (S)-
alpha-ethyl-2-010- i -pyrroidineasenamide Meiung
point: 116.7° C.

It aiphajp™®: —90.1° (c= |, accione).

Yield: €.7%.

EXAMPLE ¢

« Preparsuon of
1@ {S)Falpha-ethyi-2-0z0- l-pyrrolidincacetamide
Thys exsmple illustrates s vanan of the process of
Example 1, tn which the mm'medmt 4chiorobulans-
mude obisined in sty QO2 d. 84 § of anh

20 sodiuz sulfate are added 10 a suspensior of 628 g (0.5 -

mole) of (S)-;-Am&bmmd: hyarochloride in 600
r dimhl 'Y m
mixture 1 cooled 10 0° C. and l!Sxmmundpom
simh hydrozide are added. followed by B.1 g {(0.025
2% mole) of mbmhmomum bromide dusolved in 100
m! of dich jution of T1.5 g of 4
chioroburyryi chionde @ l(D 1wl of dichloromethane is
saded dropwise a1 0° C., with vigorous stiming. Alter §
hours® reactoc, s further 29 g of ground poussium
30 phydroxide are added Two boun lster, the seaction
mixrure s fiitered over Hyflo-ce! and the fifsrate evapo-
rated under reducec pressure The residue (935 g) &
dispersed it 130 ;) of bot toluene for 43 minutes. The

mized with 138.5 g () mole) of (S)Z-umo-buummde
tydrochionde i 2.5 liters of acetonitrile. The reaction
mirture is cooled to 0" C. and a soleton of 1252 g (12
mole) of 4chioroberyry) chiondr i S00 m) of acetoas-
wmile 15 introduced drupwin; Afies the addision, tie
reaction tmuture is all d 10 retura to amba
ature; the insoluble maner & filtered off and the filorate
evaporated under reduced pressure The crude residur
obisined ts stirred o 1.2 liter of anhydrous ether for 30
mmutes a! a cmperafure berwees $° a0d 100 C The
precipiate s filicred off, washed rwice with 225 ml of
eher snd dned in vasuo to obwin 1627 g of (S)HMN-{i-
{smunocarbonyl)propyl-4~chiorobutanamide.

#  Melong powt: 118°-123° C.

- jaipha]p®: ~18° (c= 1. methanol).

F Yeeld: .7%.

= [be crude product thus obtained is very suitable for

- the cyzlization stage which fallowa. }t can however be

; panified by stimng for one hour i snhydrous ethy!

L aceute.

&' Mciuag poim: 120°-122° C.

¥ faipha)r®t ~ 227" (cm ], methanoll

& (b) Preparation of
= {S)kaiphe-cthyl-2-020-1-pyrrolidineacetammide

§ 62 g (C.03 mole) of {(SMN{14{aminocarbonylypropyl}-

blorobutanami and 0484 g (0.00!5 mole) of et

L bromide are mued in 45 ml of di-

22 g (D.03£ mole) of powssium hydroaide powder are
added pver 30 minutes. at such & rate that the tempen-
e of the reaztion mirrure does not exceed <27 C.

The mxture is then surved for one hour, alter which a

K hrther 0.1 g (0.0018 mole) of ground powassiure bydros-

! mixrare is fiiered and the filtraie mporaed

S upder reduced presswe The residue (713 ) is dis-
solved hotio 380l of etbyl acetate 1o which 23 g of 0.4
nx molecular sieve in powder form are added. This
mixture i bexted to reflux iemperamure and Gliered hot
Afier cooling the filtrate, the desired product crysual-
lzes to gpve 6 g of (S)alphs-ethyl-2-020-1-py1-
rolidipeacetamide.

Melung pownt: 1T C

{alpha}p™: —913" (c=1. acetone).

Yieid: 74.1%.

PHARMACOLOGICAL TESTS

Racemic  alpha-ethyl-2-0x0-1-pyrrolidineaceiamide

{compound A) spd (S)aipha-ethyl-2-0z0-1-pyr-

sy Tohdinzacrumide (compound B) of the present anven-
tion were subjecied 10 pharmaczological tests

1. Protection aganst hypozia (mouse)

s Prinzipie (C. GTURGEA and F. MOURAVIEFF-
ss LESUISSE: Proc. Xth Intern. Congr. of the Coll.
Ioers. Newo-psych -Pergamon Press, Oxford and
New York, 1978, p. 1623-1631)
The prncipie of this west liss in measuning the possi-
bilites of survival of the organism subjected to an atmo-
& sphere in which the oxygen leve! is progressively de-
rreased. Due 1o the particuiar sensivaty of the nervous
systemn 1 this type of aggression. the results obtained in
thus 1est can be mierpreted as & messure of the resisaance
of the central pervous system. Compounds which m-
65 crease the resustance of the anizals to this stress are
swuble for the treament and prevenuon of hyponis
type aggressions of the cenwral rervous system.
b. Method.
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Tm: ApDRratus CONSIS ©f an airught transparent cage
7 em hugn, 35 cm derp and 9% oo wads Trus 140 iner
c.ng: 1t provided with 60 transparent companments
each 6X 10X 10 cm. making wt possibie (o separately
accomodale 60 mice.

A fan ensures circulation of the phere between
the companiments through & grid floor The cage 15
equipped with & dewvice for introducing mtroger a: 4
consian! flow raie. and with an onifice communizanag
with the ambient aunm-ph:rt Maje suce (NMRJ stran)
waghung 20 10 22 42 5. are kept fwsung as from the asy
before the tes1. The expenment u eflectes on the foi-
jowmg day. strmult ly on 3 groups of 20 muce: &
control group s pver warer (23 ml/kg) onlly, and the
ather two groups are each given onaliy a compound to
be 1ened.

$

14

s

8

£voroutory enanuome: of thr present mvenuor o 10
umes MOTe aclve LhAS the corTesponding rscerage

1i. Protecuor agans: ceredral sshema (raw)

a Pnnaoipic (C. GTURGEA and F. MOURA VIEFT.
LESUISSE: ser avove under Ia
El:..uoencephuompm. controls have shown th,,

the higawre of the - common arnuds in the n; %

2 true cerebral - the

wtace flanens and even becomes ssoeiestinc ‘ﬂe’an:

silence).

t. Method.
Ml!- Wuu: 13t weighing berween 250 l.nz 250 g are
arssthetized with p rosal ad: g intrapen-

tonealiy 81 3 dose 07 50 mg/kg (0.5 mil/100 g).
lmu)y aficr the ancsthesia the animals are

25 ounutes afier the ad auot, the is are
disiributed &t random amongs: thr comparuments s0

Mwncohhz\hmepoupusmm&mapn—m

ferrec ares of the cage.

30 afier Ao, the sage is closed and
witrogen is admined meo i a1 & conswan: flow rate (7.75
bners of technica’ grade mitroges per aumne) for about

e {ly with ar amoun: of 0%
m/wo; cither l.be compound 1o be tested dusolved in
an d chlonde sol (treated ls),
#7 oniy an d chloride sol or placed

(cootrol animals). Abou! 20 minutes later, the 2 com-
mon caronds are exposed and sbout 10 minutes laer
bgarured simuluneowsly. This operstion s effecied

37 minutes. a1 which siage the - s simul ly on the contro] ammals aad the tremed
37% ozygen. anunals.
The cage s ieft closex! aniil the critcal moment Ax bour afier ion of the cormpound 1o be

where no more than 3 survivors arr obcrved smong
the 20 contro! anmnals. At that momenl the cage
peped  and pheric a1 ad £ o it A few

0

1sied or of 1be placebe. there 1 sgair admmisiered
muraperitoneally the same dose of either the compound
bbetsted (w0 the treated asumals) of the piacebo (10
!k v 1¢]

wmoments luer the survivors o cact group of Iy
are counted

For each dose of compound to be tesiedt. the experi-
Mens are repesied once OF rwice, and the resalts pooled
to obwin s mumar of 40 (or 60) amimnak trested per
doxe and 40 (or &) corresponding contro! angmals.

For each dose of compound iewied. the pumber of
pomdumwedmutbcnmbuofmmgm
mals ag the Js The difference be-
fween these numbers expresses the proteclive acuvity
of the compound sgaintt hypozia caused by oxygen
depovation The sutsueal ugnificance (P) of thus dif-
ference is evaluaied by the Fucher-Yates st
e Resulis.

Tabie ] below gives the results obwined for tncress-
ing doses of compounds A and B.

kEY
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TABLE 1
Nusterr of sureremg
Oval eone anmmals 30
Conpound waed i mmol/kg comro! trenced 14
~ oo re0 1w NS
- 3] 2760 Mo NS
awn jh 74 0
oR 10780 30790 <000l g
» aois Sra0 v NS
oo 8740 1740 <04
R} S740 19740 <OLRS
ar &40 19740 <000
(%] 340 T <001
[

N3 = maumucaiy seseguianm

d. Conclusions

Iz this test, the lasvorowiory enanuomier of the in-
vention (compount B) increases the survival of the
animals deprived of oxygen wher admunistered st doses
from 0.032 mmol/kg vpwards The racemate {com-
pound A) exeris a similer acuviry oaly from 032
mmol/kg vpwarts (15t effective dose). Thus, the ls-

[

5 hours afier the firs: administration. there i ad
tered {or the third tine the same dose of cither the
compound 0 be wemted (10 the surviving Uealed ani-
mais) or the placebo (to the surviving contol ssumals).
24 hours aher the frs1 adeunistranon the eflizacy of the
bpawure & verified in all soimals under penrtobarbital
anesthmsia, by section of the carotids downsream of the
ligature. The number of surviving animals § recorded
amoag both the wested animals and the control anitals
For cach dose of pounc tesicd, the ber of sor-
viving animals amosf those treated with the compound
© compared with the pumber of surviving antrmals
among ihe control anueals. The difference expresses the
protectve activity of the compound against the lethal-
ity indused by the supaliancous ligature of the 2 ca-
rouds. The sansnsal significance (P) of tho difference
© evaluated by the Brandi-Soedecor test.

& Resuln.

Table I below gives the resulls obraned for increas-
ing doscs of compounds A and B,
TABLE Il
Number of sarvevng
Compuend invspervenm! sevrmais
[ dow v amol/kg eomirol et r
A o L2 % NS$
0.4 0w 217% a0l
] [ R L lzi) W NS
o.5é [V, ] 14730 0.0¢
(23] %0 1929 o1

M = amegmelemnn @i orem .

d. Conslusions.

Tabie I shows that the racemate (compound A) is
only active from » dose of 0.64 mmol/kg upwaras. In
contrast. the lasvoroaony of th 3 on
{compound B) prowcsys the saumals. from €.16 mmol/kg
vpwards egainst the lethality induced by the simulw-
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seous ligature of the rwo carotids and thus proves 1 be

111 Toueny.
*  Tabie ITI below gives. for compounds A aad B. the
7 LDsc. i mg/kg. determined on the male mouse and the
< male 731 sfier inirasvenous adminstranon:

4,837,223
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The percenuage of active product wn the pharmaceun-
cal composiuons Car vary within very wade uUmits ge-
pending upon the mode of admunistrauon and the congdi-
uon of the pauent. The human posology can vary oc-
S tweez 250 mg and 3 g per day.
There is giver beiow s son-luniung exampie of »
composition containing the compound of th' mvenuion

1ok
o

. racemale (compound A), very low toxicity sad the
1 rome dose s weli sbove the acrive dose.

Tbe compound of the presen! inventios cxo be ad-
mmedcthamuvmth:forndwhdmhqmd
L COmpotinons for exassplz, @ the for of tablens, pilis,
m;&mwg.wlmrmorplm
terally in the form of injecubie solutions or suspensions.
.l Pharmaczutical forms xu:huwlmornbleum
— prepared ding : phxr i
- methods. The poung of the wvention mzy be mized
"fvu.h s solid or hiquic pon-toxic phuma:am:dly ac-
wuble cxmier and ionally with a disp a sta-
bﬁxzc'udwhenucanry colorants and sweeteners.

Samilarly the solid or liguid pharmaceutical carriers
. used I these comp are wel] known.

Solid phar ica) exciy lor the prepar
‘‘of ublews or capsule include. for example. siarch, mic,
-oalcium arbonate, lactose. sucrose and magnesium
. seamte.

=
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i TABLE tn Le.-liwmsi lmm‘, for oral

- —tDpemig 10 avicel (microcrysalline cellulose): 217 mg
::' i Compownd Lemedt ogs ™ Mg stearate: S mg
Y A 170 1300 We claim: -
= 3 o 1033 1. A phar ical comprising » thera-
) peuu:\l)y eflecuve amoun: of (S)-alpho-ethyl -2-0%0-1-
i laevorotaon 15 pyrrolidi amide and s phar y acceps-
‘, ::,:.n :; :?;mv;;:: ::x:xp‘::md B) has hnn:e able solid o7 liguid diluent or carner therefor, said com.

being sub lly free of (R)alpha-ethyl-2-
exo—l-pwvohdma:amnde
2. (S)alpha-ethyl-i-0x0-l-pyrrolidincacetamide sub-

20 sanpally free  of  (R)alphs-ethyl-2-ox0-i-pyr-

rolidineacciamide. prepared by the proc s which com-
pmescy:hnn;_mmunwlvatmdmxhc
of s basic sub a8 (S)2-ami ide of the
foreaois

XemCHyCHr— Y= NHCHIC yH}CONNy

in which
X represeats ZOOC— or HalCHy—, wherein Z &
0 alky)] of 1 10 4 cardbon atoms and Hal a halogen
atom. and
Y represents —CHy— or —CO—,
with the proviso that Y is —CHx— when X represens
ZOOC~, and Y is —CO— when X represents HalC-
1s Hr—.

L+
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he Patent and Trademark Office
pquested that FDA determine the
ploduct’s regulatory review period.
DA has determined that 813
applicable regulatory review period fg

IFEPREX is 2,249 days. Of this timd,
593\days occurred during the testing
phade of the regulatory review periofl,
while 1,656 days occurred during the
apprdval phase. These periods of time
were {erived from the following dptes:

i. The daie an exemption unde
section\ 505 of the Federal Food, Prug,
and Cokmetic Act (the act) (21 UJS.C.
355) bedqame effective: The applicant
claims August 3, 1994, as the dyte the
investigational new drug appli¢ation
(IND) bechme effective. Howeyer, FDA
records ingicate that the IND ¢ffective
date wes August 4, 1994, whith was 30
days after RDA receipt of the/IND,

2. The dote the applicatioh was
initially subknitted with respect to the
human drug\product undef section 505
of the act: March 18, 1996/ FDA has
verified the ajplicant’s clpim that the
new drug application (NDA) for
MIFEPREX (NIPA 20-687) was initially
submitted on March 18,/1996.

3. The date the applifation was
approved: Septemnber 28, 2000. FDA has
verified the applicant'f claim that NDA
20-687 was apprgved/on September 28,
2000.

This determinatiop of the regulatory
review period estadf:shes the maximum
potential length of § patent extension.
However, the U.S. Patent and
Tracemark Office ppplies several
statutory limitatigns \o its calculations

of the actual peribd far patent extension.

In its applicatiog for patent extension,

- this applicant sgeks 1,§25 days of patent

term extension

Anyone witlf knowlelige that any of
the dates as pyblished ate incorrect may
submit to the/Dockets Minagement
Branch (addsgess above) written or
electronic cgmments and sk for a
redetermingtion by March\26, 2002.
Furthermoye, any interestel] person may
petition FPA fofa determination
regarding fvhether the applicant for
extensiog acted with due diligence
during tife regulatory review\period by
July 24,2002. To meet its burflen, the
petitiorf must contain sufficiett facts to
merit g FDA investigation. {Ste H.
Rept. §57, part 1, 98th Cong., 2Y sess.,
PP- 4]—42, 1984.) Petitions shodld be in
the fgrmat specified in 21 CFR 1p.30.

Cgmments and petitions should be
subgitted to the Dockets Management
Brapch (address above) in three chpies
{except that individuals may submit
siggle copies) and identified with the
dpcket number found in brackets in the
Yeading of this document. Commen

d petitions may be seen in the

kets Management Branch betwee

~02-1926 Filed 1-24-02; 8:4
CODE 4180~01-6

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration
[Docket No. DOE-1346]

Determination of Regulatory Rgview

Period for Purposes of Patent
Extension; KEPPRA

AGENCY: Food and Drug Administration,
HHS.

ACTION: Notice.

SUMMARY: The Food and Drug
Administration (FDA) has determined
the regulatory review period for
KEPPRA and is publishing this notice of
that determination as required by law.
FDA has made the determination
because of the submission of an
application to the Commissioner of
Patents and Trademarks, Department of
Commerce, for the extension of a patent
which claims that human drug product.
ADDRESSES: Submit written comments
and petitions to the Dockets
Management Branch (HF A-305), Food
and Drug Administration, 5630 Fishers
Lane, rm. 1061, Rockville, MD 20852.
Submit electronic comments to http://
www.fda.gov/dockets/ecomments.
FOR FURTHER INFORMATION CONTACT:
Claudia Grillo, Office of Regulatory
Policy (HFD-007), Food and Drug
Administration, 5600 Fishers Lane,
Rockville, MD 20857, 301-594~5645.
SUPPLEMENTARY INFORMATION: The Drug
Price Competition and Patent Term
Restoration Act of 1984 (Public Law 98-
417) and the Generic Animal Drug and
Patent Term Restoration Act {(Public
Law 100-670) generally provide that a
patent may be extended for a period of
up to 5 years so long as the patented
item (human drug product, animal drug
product, medical device, food additive,
or color additive) was subject to
regulatory review by FDA before the
item was marketed. Under these acts, a
product’s regulatory review period
forms the basis for determining the
amount of extension an applicant may
receive.

A regulatory review period consists of
two periods of time: A testing phase and
an approval phase. For human drug

products, the testing phase begins when
the exemption to permit the clinical
investigations of the drug becomes
effective and runs until the approval
phase begins. The approval phase starts
with the initial submission of an
application to market the human drug
product and continues until FDA grants
permission to market the drug product.
Although only a portion of a regulatory
review period may count toward the
actual amount of extension that the
Commissioner of Patents and
Trademarks may award (for example,
balf the testing phase must be
subtracted as well as any time that may
have occurred before the patent was
issued), FDA's determination of the
length of a regulatory review period for
a human drug product will include all
of the testing phase and approval phase
as specified in 35 U.S.C. 156(g)(1)(B).

FBA recently approved for marketing
the human drug product KEPPRA
(Levetiracetam). KEPPRA is indicated as
adjunctive therapy in the treatment of
partial onset seizures in adults with
epilepsy. Subsequent to this approval,
the Patent and Trademark Office
received a patent term restoration
application for KEPPRA (U.S. Patent No.
4,943,639) from UCB Societe Anonyme,
and the Patent and Trademark Office
requested FDA's assistance in
determining this patent’s eli%ibility for
patent term restoration. In a letter dated
May 3, 2001, FDA advised the Patent
and Trademark Office that this human
drug product had undergone a
regulatory review period and that the
approval of KEPPRA represented the
first permitted commercial marketing or
use of the product. Shortly thereafter,
the Patent and Trademark Office
requested that FDA determine the
product’s regulatory review period.

FDA has determined that the
applicable regulatory review period for
KEPPRA is 2,010 days. Of this time,
1,707 days occurred during the testing
phase of the regulatory review period,
while 303 days occurred during the
approval phase. These periods of time
were derived from the following dates:

1. The date an exemption under
section 505 of the Federal Food, Drug,
and Cosmetic Act (the act) (21 U.S.C.
355) became effective: June 1, 1994. The
applicant claims May 3, 1994, as the
date the investigational new drug
application {IND) became effective.
However, FDA records indicate that the
IND effective date was June 1, 1994,
which was 30 days after FDA receipt of
the IND.

2. The date the application was
initially submitted with respect to the
human drug product under section 505
of the act: February 1, 1999. FDA has
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verified the applicant’s claim that the
new drug application (NDA) for
KEPPRA (NDA 21-035) was initially
submitted on February 1, 1999..

3. The date the application was
approved: November 30, 1999. FDA has
verified the applicant’s claim that NDA
21-035 was approved on November 30,
1998,

This determination of the regulatory
review period establishes the maximum
potential length of a patent extension.
However, the U.S. Patent and
Trademark Office applies several
statutory limitations in its calculations

of the actual period for patent extension.

In its application for patent extension,
this applicant seeks 1,155 days of patent
term extension.

Anyone with knowledge that any of
the dates as published are incorrect may
submit to the Dockets Management
Branch (address above) written or
electronic comments and ask for a
redetermination by March 26, 2002.
Furthermore, any interested person may
petition FDA for a determination
regarding whether the applicant for
extension acted with due diligence
during the regulatory review period by
July 24, 2002. To meet its burden, the
petition must contain sufficient facts to
merit an FDA investigation. (See H.
Rept. 857, part 1, 98th Cong., 2d sess.,
PP- 4142, 1984.) Petitions should be in
the format specified in 21 CFR 10.30.

Comments and petitions should be
submitted to the Dockets Management
Branch (address above) in three copies
{except that individuals may submit
single copies) and identified with the
docket number found in brackets in the
heading of this document. Comments
and petitions may be seen in the
Dockets Management Branch between 9
a.m. and 4 p.m., Monday through
Friday.

Dated: September 28, 2001.

Jane A. Axelrad,

Associate Director for Policy, Center for Drug
Evaluation and-Research.

{FR Doc. 02-1927 Filed 1-24-02; 8:45 amn)

BILUNG CODE 4180-01-8

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Anti-irfective Dr
Committee; Notic

15 notice announces a forthcom\mg\
eeting of a public advisory committee

of the Food and Drug Administration
DA). The meeting will be open to the
public.
eme of Committee: Anti-Infective
Drugh Advisory Committee.

Gendgal Function of the Committee:
To provide advice and
recommeydations to the agency on
FDA’s regiatory issues.

Date and Yime: The meeting will be
held on Febrdary 19, 2002, from 8 a.m.
to 5:30 p.m. and on February 20, 2002,
from 8 a.m. to 4\p.m.

Location: Holidgy Inn, The Ballrooms,
Two Montgomery Village Ave.,
Gaithersburg, MD.

Contact: Tara P. Tuxaer, Center for
Drug Evaluation and Rsearch (HFD-
21), Food and Drug Adr\jnistration,
5600 Fishers Lane (for exgress delivery
5630 Fishers Lane, rm. 1093), Rockville,
MD 20857, 301~-827-7001, &-mail:
TurnerT@cder.fda.gov, or FD¥. Advisory
Committee Information Line, A~800~
741-8138 (301—443-0572 in th
Washington, DC area), code 1253).
Please call the Information Line foy up-
to-date information on this meeting

Agenda: On February 19, 2002, thé
committee will hear presentations on
the proposed approach for selection of
delta in noninferiority (equivalence)
clinical trials. The impact of this
approach on studies of anti-infective
drug products will be considered, with
a focus on acute exacerbation of chrodic
bronchitis and hospital-acquired-
pneumonia. On February 20, 2002/the
committee will discuss approachés to
the development of antimicrobidl agents

for the treatment of resistant pdthogens.

Procedure: Interested persgns may
present data, information, gr views,
orally or in writing, on isgles pending
before the committee. Wfitten
submissions may be mgde to the contact
person by February 1¥, 2002. Oral
presentations from tjfe public will be
scheduled between/approximately 1
p.m. and 1:30 p.m/ on both days. Time
allotted for each presentation may be
limited. Those desiring to make formal
oral presentatjons should notify the
contact persgh before February 11, 2002,
and submit/ brief statement of the
general ngfure of the evidence or
argumenys they wish to present, the
names #nd addresses of proposed
participants, and an indication of the
apprgximate time requested to make
thejt presentation.

otice of this meeting is given under
e Federal Advisory Committee Act (5
.S.C. app. 2).

Dated: January 16, 2002.
Linda A. Suydam,
Senior Associate Commissioner.
{FR Doc. 02~1814 Filed 1-24-02; B:45 am]
BILUNG CODE 4160-01-6

DEPARTMENT OF HEALTH AN
HUMAN SERVICES

Food and Drug Administratign

Oncologic Drugs Advisory/Committee;
Notice of Meeting

AGENCY: Food and Drug Administration,
HHS.

ACTION: Notice.

This notice annognces a forthcoming
meeting of a publit advisory committee
of the Food and Prug Administration
{FDA). The megting will be open to the
public.

Name of Cbmmittee: Oncologic Drugs
Advisory Cémmittee. 3

General/Function of the Committee:
To provide advice and
recommendations to the agency on
FDA’sfegulatory issues.

Dafe and Time: The meeting will be
beld on February 27, 2002, from 8 a.m.
to 5:30 p.m.

Location: Holiday Inn, Versailles
Ballroom, 8120 Wisconsin Ave.,
Bethesda, MD. .

Contact: Karen M. Templeton-Somers,
Qenter for Drug Evaluation and Research
{HFD-21), Food and Drug
Adxinistration, 5600 Fishers Lane,
Rockyille, MD 20857, 301-827-7001, e-
mail:\SomersK@cder.fda.gov, or FDA
Advisdry Committee Information Line,
1-800~-141-8138 (301—443-0572 in the
Washingion, DC area), code 12542,
Please cal\the Information Line for up-
to-date information on this meeting.

Agenda: T{e committee will discuss:
(1) Trial design considerations and
appropriate palent populations for
studies of inveshgational agents for
adjuvant therapy‘of melanoma given the
availability of an approved agent for this
indication; and (2) &e appropriate study
design and control fox the proposed
phase 3 trial of investigational new drug
(IND) 2885, MELACINB, (melanoma
vaccine), Corixa Corp., foy adjuvant
treatment of melanoma.

Procedure: Interested pedsons may
present data, information, o) views,
orally or in writing, on issues\pending
before the committee. Written
submissions may be made to thk contact
person by February 20, 2002. Ora
presentations from the public wilkbe
scheduled between approximately 8:15
a.m. and 8:45 a.m., and 1:15 p.m. any
1:45 p.m. Time allotted for each



EXCLUSIVITY SUMMARY for NDA # 21-505 SUPPL #

Trade Name Keppra Oral Solution Generic Name Levetiracetam_
Applicant Name UCB Pharma HFD- 120
Approval Date 7/15/03

PART I: IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summary only if you
answer "YES" to one or more of the following gquestions about
the submission.

a) Is it an original NDA? YES/ _x_/ NO /___/
b) Is it an effectiveness supplement? YES / / NO / x__/

If yes, what type(SEl, SE2, etc.)?

c) Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of bioavailability
or bioequivalence data, answer "NO.") )

YES /__/ NO /_x/

If your answer is "no" because you believe the study is a
biocavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not simply a
biocavailability study.

This application only contained a BE study of the tablet
versus liquid formulation

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim that is supported by the clinical
data:

d) Did the applicant request exclusivity?
YES / / NO /_x/

Page 1



If the answer to (d) is "yes," how many years of
exclusivity did the applicant request?

e) Has pediatric exclusivity been granted for this Active
Moiety?

 YES /___/ NO /_x/

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. Has a product with the same active ingredient(s), dosage form,
strength, route of administration, and dosing schedule
previously been approved by FDA for the same use? (Rx to OTC)
Switches should be answered No - Please indicate as such).

YES /_/ NO / x_/
If yes, NDA # Drug Name

IF TEE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON Page 9.

3. Is this drug product or indication a DESI upgrade?

YES /___/ NO /_x_ [/

IF TEE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON Page 9 (even if a study was required for the
upgrade) .

PART II: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate)

Page 2



. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug
under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES / x__/ NO /___ [/

If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDAR #(s).

NDA # 21-035 (Keppra Tablets)

NDA #

ND2A #

. Combination product.

If the product contains more than one active moiety (as
Ggefined in Part I, #1), has FDA previously approved an
application under section 505 containing any one of the active
moieties in the drug product? 1f, for example, the
combination contains one never-before-approved active moiety
and one previously approved active moiety, answer "yes." (An
active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not
previously approved.)

YES /__/ NO /_ /

Page 3
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If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA #

NDA #

NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO,"™ GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. IF "YES,"™ GO TO PART
III.

PART III: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
(other than biocavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant."
This section should be completed only if the answer to PART II,
Question 1 or 2, was "“yes."

1. Does the application contain reports of clinical
investigations? (The Agency interprets "clinical
investigations" to mean investigations conducted on humans
other than bioavailability studies.) If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer "yes," then skip to question 3(a). If the answer to
3(a) is "yes" for any investigation referred to in another
application, do not complete remainder of summary for that
investigation.

YES /___/ NO /_x/

IF *"NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. A clinical investigation is "essential to the approval" if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as
biocavailability data, would be sufficient to provide a basis
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for approval ‘as an ANDA or 505(b) (2) application because of
what is already known about a previously approved product), or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly
available datg that independently would have been sufficient
to support approval of the application, without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
bicavailability studies.

(a) In light of previously approved applications, is a
clinical investigation (either conducted by the
applicant or available from some other source,
including the published literature) necessary to
support approval of the application or supplement?

YES /__/ NO /___/

I1f "no," state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON Page 9:

(b) Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available
data would not independently support approval of the
application?

YES /__/ NO /___/
(1) 1If the answer to 2(b) is "yes," do you personally

know of any reason to disagree with the applicant's
conclusion? If not applicable, answer NO.

YES /__/ WO /__ /

If yes, explain:
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(2) If the answer to 2(b) is "no," are you aware of
published studies not conducted or sponsored by the
applicant or other publicly available data that could
independently demonstrate the safety and effectiveness
of this drug product?

YES /__ / NO /___/

I1f yes, explain:

(c) 1If the answers to (b) (1) and (b) (2) were both "no,"
identify the clinical investigations submitted in the
application that are essential to the approval:

Investigation #1, Study #

Investigation #2, Study #

Investigation #3, Study #

3. In addition to being essential, investigations must be "new"
to support exclusivity. The agency interprets "new clinical
investigation" to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a
previously approved drug product, i.e., does not redemonstrate
something the agency considers to have been demonstrated in an
already approved application.

(a) For each investigation identified as "essential to the
approval," has the investigation been relied on by the
" agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied
on only to support the safety of a previously approved
drug, answer "no.")

Investigation #1 YES / / NO / /
Investigation #2 YES /__/ NO /___/
Investigation #3 YES / / NO / /

If you have answered "yes" for one or more
investigations, identify each such investigation and the
NDA in which each was relied upon:

Page 6
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A # Study #

ND
NDA # Study #
NDA # Study #

(b) For each'investigation identified as "essential to the
approval," does the investigation duplicate the results
of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product?

Investigation #1 YES / / NO / /
Investigation #2 YES /__/ NO /__ /
Investigation #3 . YES / / NO / /

If you have answered "yes" for one or more
investigations, identify the NDA in which a similar
investigation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #

(c) If the answers to 3(a) and 3(b) are no, identify each
*new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #__, Study #

Investigation #_, Study #

Investigation #__, Study #

4. To be eligible for exclusivity, a new investigation that is

essential to approval must also have been conducted or
sponsored by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of
the study.
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(a) For each investigation identified in response to
question 3(c): if the investigation was carried out
under an IND, was the applicant identified on the FDA
1571 as the sponsor?

Investigation #1

IND # YES / / NO / / Explain:

G- ben pms pmw Sue e bem

Investigation #2

IND # YES /___/ NO /___/ Explain:

Gam b b Gam G s g b

(b) For each investigation not carried out under an IND or
for which the applicant was not identified as the
sponsor, did the applicant certify that it or the
applicant's predecessor in interest provided
substantial support for the study?

Investigation #1

YES / / Explain NO / / Explain

G G Gme S dam b be S

Investigation #2

YES / / Explain NO / / Explain

Gt St bme Sm fum bam few G
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(c) Notwithstanding an answer of "yes" to (a) or (b), are
there other reasons to believe that the applicant
should not be credited with having "conducted or
sponsored" the study? (Purchased studies may not be

used as the basis for exclusivity.

However, if all

rights’ to the drug are purchased (not just studies on
the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

YES /__/ NO /__ [/
I1f yes, explain:

Melina Griffis 8/5/03
Signature of Preparer Date
Title: Sr. Regulatory Project Manager

Date

Signature of Office or Division Director

CC:

Archival NDA

HFD- /Division File
HFD- /RPM
HFD-610/Mary Ann Holovac
HFD-104/PEDS/T.Crescenzi

Form 0OGD-011347

Revised 8/7/95; edited 8/8/95; revised 8/25/98, edited 3/6/00
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Russell Katz
8/5/03 02:23:44 PM
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UCB Pharma, Inc. - 1950 Lake Park Drive - Smyrna, Georgia 30080

DEBARMENT CERTIFICATION STATEMENT

UCB Pharma, Inc. hereby certifies that it did not and will not use in any capacity the services
of any person debarred under Section 306 of the Federal Food, Drug, and Cosmetic Act in
connection with this application.

4@”’7 /)l

Dan Nall
Vice President, Quality Assurance

Tel. (770) 437-5500



20. LEVETIRACETAM (KEPPRA® ORAL SOLUTION (100 MG/ML) PEDIATRIC
DEFERRAL

UCB Pharma, Inc. is requesting a deferral of pediatric studies for NDA #21-505 for Keppra®
(levetiracetam) oral solution (100 mg/ml) in accordance with 21 CFR 314.55(b). We have
completed and included the Request for Deferral of Pediatric Studies

Section1 Vol.9 pg.1  from the “Guidance: Recommengdation for Complying with the
Pediatric Rule (21 CFR 314.55(a) and 601.27(a)).”

Keppra® Tablets (250 mg, 500 mg, and 750 mg) are approved under NDA #21-035 for the
indication of adjunctive therapy in the treatment of partial onset seizures in adults with
epilepsy. Keppra® Tablets are bioequivalent to Keppra® Oral Solution (100 mg/ml). UCB
Pharma, Inc. is requesting a deferral for all pediatric age groups for NDA #21-505 for
Keppra® Oral Solution (100 mg/ml) in accordance with 21 CFR 314.55(b) for the indication
of adjunctive therapy in the treatment of partial onset seizures in adults with epilepsy.

Based on jhis information, UCB Pharma, Inc. is requesting a deferral for all pediatric age
groups for NDA #21-505.



Table 20:1 Studies

Study Number/ Population Objective Dosage and Duration
Design Dosage Form of Study
(Status)
_ LpPLV®
Clinical Pharmacology Studies in Pediatric Epilepsy Patients (Ages ~—— .
o —satoomialy
—— — D T V \
| | i :
NI51 — Multicenter, Open- | 24 Pediatric Epileptic Patients with Pharmacokinetic, Efficacy, and 20 and 40 22 Weeks
Label Pharmacokinetic Partial Onset Seizures Safety mg/kg/day (completed)
_Tablets
M — R PSS -
'—r-* ww:




3 Page(s) Withheld

’:



% Draft Labeling Page(s) Withheld
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0396

Public Health Service Expiration Date: 3/31/02
Food and Drug Administration

CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

TO BE COMPLETED BY APPLICANT

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted
in support of this application, I-certify to one of the statements below as appropriate. | understand that this
certification is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a clinical
investigator includes the spouse and each dependent child of the investigator as defined in 21 CFR 54.2(d).

L Please mark the applicable checkbox. ]

X (1) As the sponsor of the submitted studies, | certify that | have not entered into any financial
arrangement with the listed clinical investigators (enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be affected by
the outcome of the study as defined in 21 CFR 54.2(a). | also certify that each listed clinical
investigator required to disciose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disclose any
such inferests. | further certify that no listed investigator was the recipient of significant payments of .
other sorts as defined in 21 CFR 54.2(f). R

% Principal Investigator
z Subinvestigator

E

é | Nurse Practitioner

[ (2) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
) applicant, i certify that based on information obtained from the sponsor or from participating clinical
T investigators, the listed clinical investigators (attach list of names to this form) did not participate in
any financial arrangement with the sponsor of a covered study whereby the value of compensation to
the investigator for conducting the study could be affected by the outcome of the study (as defined in
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor
of the covered study (as defined in 21 CFR 54.2(b)}; and was not the recipient of significant payments
of other sorts (as defined in 21 CFR 54.2(f)).

O (3) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, 1 certify that | have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible
to do so. The reason why this information could not be obtained is attached.

NAME TITLE

L
Patricia A. Fritz Vice President, Regulatory Affairs
FIRM/ORGANIZATION

UCB Pharma, Inc

SIGNATURE DATE
C/ W 4-30-02

Paperwork Reduction Act Statement

An agency may not conduct or sponsor, and a person is not required 1o respond to, a collection of
information uniess it displays a currently valid OMB control number. Public reporting burden for this
coliection of information is estimated 10 average 1 hour per response, including time for reviewing
instructions, searching existing data sources, gathering and maintaining the necessary data, and
completing and reviewing the collection of information. Scnd comments regarding this burden
- estinate or any other aspect of this collection of information to the address 10 the right:

Department of Health and Human Services
Food and Drug Administration

5600 Fishers Lane, Room 14C-03
Rockville, MD 20857

FORM FDA 3454 (3/99) Cresed by: PSC Mcdia Ans (M1 443-2484  EF



Griffis, Melina

m: Feeney lil, John J
at: Friday; July 11, 2003 3:17 PM
- Griffis, Melina
Cc: Hershkowitz, Norman
Subject: Memo to File for Keppra
Melina,

| talked with Patricia Fritz, VP, Reg Affairs at UCB, this afternoon. She (after discussion with her team) agreed to expand
the mailing list for the Dear HCP letter to include all neurologists, internists, family practitioners, and basically all primary
care physicians. She also agreed to the one change in the PPI...the sentence about not chewing or crushing the tablets will
revert to the way it was previously, taking out the statement about the (T ——

I also informed her that the action letter will include an outline of additional steps for consideration pertinent to name
confusion.



MEMORANDUM
NDA 21-505 Keppra Oral Solution 100mg/mL

FROM: John Feeney, M.D.
Neurology Team Leader

SUBJECT: New Dosage Form

DATE: April 16, 2003

Keppra is currently marketed in the United States as a tablet, available in 3 doses,
250mg, 500mg, and 750mg. At the time of approval, the NDA safety database included
3339 patients (3362 with the safety update) with a data-cutoff of November 30, 1998.
The current application is for an oral solution, an alternative for adult patients with
difficulty swallowing. In addition, the sponsor has presented new information bearing on
the proposed mechanism of action and new safety data. There exist 3247 newly
exposed individuals since the last safety update.

Safety

Dr. Norman Hershkowitz has reviewéd the new safety data provided by the sponsor.
Clinical trials safety data included information on 2266/3247 newly exposed individuals
with a data-cutoff of December 1, 2001. The sponsor also summarized postmarketing
safety data.

The sponsor also provided an analysis of safety data for patients (in the previous NDA
safety database) who have continued in open-label extension studies for partial onset
seizures. This analysis examines only the subset of patients in these studies who have
drug exposure time of 6 months or greater, n=1036. ’

Also included is a postmarketing study conducted by the sponsor. UCB surveyed
German patients who received Keppra for at least a 8-month period, n=774.

Finally, the sponsor provided a literature review.
Deaths

Seven new deaths are described but none of them represent unexpected events that
would require a labeling change.

Serious Adverse Events

No unexpected events are described.



L ——

Dose Reduction/Discontinuation

No unexpected pattern of adverse events leading to dose reduction/discontinuation was
identified during the review process.

AEs of Interest

Hematologic—The division has been aware of 4 cases of concerning pancytopenia
associated with Keppra, 2 domestic and 2 foreign. No new information about these
cases or similar cases is presented in this submission. Dr. Hershkowitz does not believe
changes to labeling are warranted at this time.

Hepatic Function—There is one new report of hepatic encephalopathy leading to death,
but this case is attributed to alcohol induced cirrhosis.

Renal—Dr. Hershkowitz describes 2 cases of renal pathology associated with Keppra,
but in both cases there are alternative possible explanations for the findings. Dr. 3
Hershkowitz recommends no label change at this time. Because of a high percentage of
abnormalities of urinalysis noted in the analysis of patients treated for 6 months or
greater, he does believe the sponsor should be asked to further analyze these cases;
they may be attributable to the occurrence of urinary tract infections over the long period
of study.

Skin Reactions—No new serious skin reactions are reported. Dr. Hershkowitz does
describe several apparently-allergic rashes.

Nomenclature

With the introduction of a new dosage form, the Division of Medication Errors and
Technical Support (DMETS) re-reviewed the product name and its potential for
confusion with other products and found potential confusion between Keppra and
Kaletra. Kaletra is a combination, anti-HIV product also available as an oral solution.

There are currently reports of several dispensing errors involving confusion between
Keppra and Kaletra. Fortunately, these errors were noted before patients took the
wrong medication. DMETS anticipates that the likelihood for dispensing errors between
Keppra and Kaletra will increase with the addition of the Keppra oral solution
formulation. This is likely because orders such as “Keppra 5mL PO BID" and “Kaletra
SmL PO BID" are both within the usual dosing for each product.

Therefore, the sponsor should be asked to develop a plan to minimize this risk. As a
starting point, DMETS proposed the following:

. Consider using a highlighted area or font style to emphasize the letters in
the middle of the name that differ from Kaletra.
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o Consider a “Dear Healthcare Practitioner” letter to alert practitioners to the
potential for errors between Keppra and Kaletra.

The clinical review team would also asked the sponsor to alert patients to the potential
confusion by directly addressing the problem in the Patient Package Insert (PP1).
Inspections

DSI performed inspections of 1 clinical site and 1 analytical site. Data was deemed
reliable. ‘

-
Chemistry
Dr. Broadbent performed the chemistry review and recommended an Approval action.

Pharm/Tox

Dr. Fisher has reviewed the sponsor’s proposed labeling changes under Mechanism of
Action. He has provided changes to the sponsor’s proposals.

Bioequivalence Studies

Dr. Kumi reviewed the bioequivalence data and found the products bioequivalent. New
labeling changes describing drug-drug interactions were also deemed acceptable. Of
note, some of these labeling changes are supported by studies reviewed with the
criginal NDA.

Labeling
The sponsor has proposed a novel addition to labeling,
-‘W —— A 5 . oy - S
B et Based on analyses provuded in thIS
_ submnssnon the sponsor wishes to state, 7 ST teerortne vans

Dr. Hershkowitz has reviewed the analyses provided in support of this proposed
labeling change. The following limitations of these analyses have been identified:
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For these reasons, | do not believe these analyses should be reflected in labeling. The
sponsor’s proposal has been deleted from our draft labeling.

Conclusions

The new oral solution is Approvable. An Approval action is not possible now for 2
reasons. First, the division, with help from our consultants, has proposed extensive
changes to the sponsor’s proposed labeling/PPI. The sponsor has not yet seen these
proposed changes. Second, because of concerns about dispensing errors with Kaletra,
the sponsor should develop plans to minimize this risk prior to marketing.

Recommendations

The sponsor should be sent an Approvable letter with labeling.
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CONSULTATION RESPONSE
Division Of Medication Errors And Technical Support

Office Of Drug Safety
(DMETS; HFD-420)

DATE RECEIVED: AUG-6-2002 | DUE DATE: APRIL-8-2003 ODS CONSULT: 02-0167
TO:

Russeli Katz, M.D.

Director, Division of Neuropharmacological Drug Products

HFD-120
THROUGH:

Melina Griffis

Project Manager -

HFD-120 .
PRODUCT NAME: NDA SPONSOR:
Keppra UCB Pharma
(Levetiracetam Oral Solution) "
100 mg/mL Y
NDA #: 21-505

SAFETY EVALUATOR: Marci Lee, PharmD

SUMMARY: In response to a consult from the Division of Neuropharmacological Drug Products
(HFD-120), the Division of Medication Errors and Technical Support (DMETS) conducted a review of
the proposed proprietary name “Keppra” to determine the potential for confusion with approved
proprietary and established names as well as pending names.

RECOMMENDATIONS: :

1. DMETS anticipates that the likelihood for errors between Keppra and Kaletra will increase with the
addition of the Keppra oral solution formulation. DMETS recommends the sponsor implement a
risk management plan to address this potential increased risk.

2. DMETS recommends implementation of the labeling revisions outlined in section il of this review
to minimize potential errors with the use of this product.

/S/ 1%

Carol Holquist, RPh Jerry Phillips, RPh

Deputy Director, Associate Director

Division of Medication Errors and Technical Support Office of Drug Safety

Office of Drug Safety Center for Drug Evaluation and Research
 Phone: 301-827-3242  Fax: 301-443-9664 Food and Drug Administration
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Division of Medication Errors and Technical Support
Office of Drug Safety
HFD-420; Parkiawn Rm. 6-34
Center for Drug Evaluation and Research

PROPRIETARY NAME REVIEW

DATE OF REVIEW: April 2, 2003

NDA NUMBER: 21-505

NAME OF DRUG: Keppra (Levetiracetam Oral Solution) 100 mg/mL
NDA SPONSOR: UCB Pharma

R INTRODUCTION

This consult was written in response to a request from the Division of Neuropharmacological
Drug Products (HFD-120), for assessment of the tradename “Keppra”, regarding potential
name confusion with other proprietary/generic drug names.

The proprietary name, Keppra, was found acceptable by DMETS in consult 99-046, dated
NOV-9-1999. NDA 21-035 for Keppra (Levetiracetam Tablets) was approved on
NOV-30-1999. The sponsor is now proposing to use the name Keppra for the oral solution
formulation. The labels and labeling for Keppra Orai Solution were also submitted for DMETS
to review.

PRODUCT INFORMATION

Keppra Oral Solution is indicated for adjunctive therapy in the treatment of partial onset
seizures in adults with epilepsy. Treatment should be initiated at 500 mg by mouth twice daily.
The maximum recommended daily dose is 3000 mg per day. Keppra can be administered with
or without food. Keppra Oral Solution will be available as a clear, dye-free, grape-flavored
liquid for oral administration. The concentration of Keppra will be 100 mg/mL. Keppra tablets
are available as 250 mg, 500 mg and 750 mg.

RISK ASSESSMENT

Since Keppra is already marketed, DMETS did not conduct prescription simulation studies to
assess the name for potential look-alike and sound-alike name confusion. In addition, the
DMETS Expert Panel did not evaluate Keppra for potential confusion at this time. These
processes were incorporated into the original review of Keppra for the tablet formulation in
November 1999.

A. ADVERSE EVENT REPORTING SYSTEM (AERS)

The DMETS medication error staff conducted a search of the Adverse Event Reporting System
(AERS) to identify any reports of medication errors associated with Keppra Tablets. A review
of these medication error reports identified that there is confusion potential between Keppra
and Kaletra.



The search results included three reports of actual confusion between Keppra and Kaletra. In
addition, there was one report of potential confusion. The reports are summarized below.

ISR # 3895545-7/Date Received by FDA APR-4-2002
Actual error report
Event date JAN-29-2002
= .
Patient was discharged from hospital before he received a dose of the wrong drug.

“A patient was ordered Keppra 500 mg every 12 hours but Kaletra was dispensed. The brand names sound
alike, which probably contributed to the error. The patient was discharged and never received the medication.
While cleaning out the refrigerator, a pharmacist found a bag labeled Keppra containing a “REFRIGERATE" tag
on it. Upon opening the bag, it was noted that it contained Kaletra capsules.”

ISR # 4018780-6/Date Received by FDA DEC-3-2002 ¢

Actual error report

Event date JAN-25-2002

Unknown location

Patient did not take the medication.

“Wrong drug labeled. Bottle of Kaletra labeled as Keppra. Prescription was entered correctly. Wrong drug *
pulied from stock. Patient fiancé noticed after brought home. Patient's fiancé picked up medication and noticed it
was incorrect.”

ISR# 3667800-7/Date Received by FDA FEB-21-2001
Actual error report
Event date JAN-17-2001
Y 4 §
Patient did not receive wrong medication.

“A classic look-alike, sound-alike. Physician was trying to identify Keppra by asking the (drug information)
pharmacist over the phone. The pharmacist thought the physician stated, “Kaletra". Almost made wrong
recommendalion. Drug name was clarified to physician after identifying the patient's medical profile. Pharmacist
discovered that the patient did not have HIV."

ISR# 3667799-3/Date Received by FDA FEB-21-2001
Potential error report
— OH

“Currently the products are available in different mg strengths and dosage forms but this may not always be the case.
_ Keppra is an anticonvulsant used as adjunctive therapy for adults whose seizures are not controlled by other regimens.
== Although it is not approved for pediatric
patients, it is sometimes used for pediatric patients who do not respond to currently approved medications. Kaletrais a
recently approved combination product used in conjunction with other antiretrovirals for the treatment of HIV infection. It
is approved for use in both adult and pediatric patients.” \\
\

N,
\

B. SAFETY EVAULATOR RISK ASSESSMENT

Based upon the medication error reports, Kaletra and Keppra have potential for look-alike and
sound-alike confusion. DMETS acknowledges that these errors occurred despite numerous
characteristics that differ between Keppra and Kaletra. See Appendix A for a comparison of
Keppra and Kaletra.



Keppra and Kaletra are used to treat different conditions. Although there is no overlap of the
dosage strengths, both products are available in oral solid dosage forms (capsule or tablet).
Additionally, Kaletra contains two active ingredients while Keppra contains a single active
ingredient. Both medications are administered by mouth twice daily.

Another consideration is that Keppra was approved NOV-30-1999 and Kaletra was approved
less than one year later on SEPT-15-2000. This may be an example of when there is not
enough time for practitioners to become familiar with Keppra and they easily confuse the
characteristics of Keppra with Kaletra.

DMETS anticipates that the likelihood for errors between Keppra and Kaletra will increase with
the addition of the Keppra oral solution formulation. This means that both medications will
have an oral liquid formulation that could be ordered by milliliters instead of milligram strengths
leading to confusion and errors. Orders such as: “Keppra 5 mL PO BID" and “Kaletra 5 mL PO
BID" are both within usual dosing for each.

DMETS plans to complete a post-marketing medication error review and alert the sponsor for
Kaletra to this potential confusion as'well.

COMMENTS TO THE SPONSOR ’
Several medication error reports identified that there is confusion potential between Keppra
and Kaletra. Based upon these reports, Kaletra and Keppra have potential for look-alike and
sound-alike confusion. DMETS acknowledges that these errors occurred despite numerous
characteristics that differ between Keppra and Kaletra. See Appendix A for a comparison of
Keppra and Kaletra.

Keppra and Kaletra are used to treat different conditions. Although there is no overlap of the
dosage strengths, both products are available in oral solid dosage forms (capsule or tablet).
Additionally, Kaletra contains two active ingredients while Keppra contains a single active
ingredient. Both medications are administered by mouth twice daily. ,
Another consideration is that Keppra was approved NOV-30-1999 and Kaletra was approved
less than one year later on SEPT-15-2000. This may be an example of when there is not
enough time for practitioners to become familiar with Keppra and they easily confuse the
characteristics of Keppra with Kaletra. ‘

DMETS anticipates that the likelihood for errors between Keppra and Kaletra will increase with
the addition of the Keppra oral solution formulation. This means that both medications will
have an oral liquid formulation that could be ordered by milliliters instead of milligram strengths
leading to confusion and errors. Orders such as: “Keppra 5 mL PO BID" and “Kaletra 5 mL PO
BID" are both within usual dosing for each.

DMETS recommends the sponsor implement a risk management plan to address this
increased risk.

» Consider using a highlighted area or font style to emphasize the letters in the middle of the
name that differ from Kaletra. See Appendix B for an example of this strategy.

¢ Consider a “Dear Healthcare Practitioner” letter to alert practitioners to the potential for
errors between Keppra and Kaletra.
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In review of the container labels, insert labeling and patient information leaflet, DMETS has
attempted to focus on the safety issues relating to possible medication errors. DMETS has
reviewed the current container labels and insert labeling and has identified several areas of
possible improvement, which might minimize potential user error. Carton labeling was not
provided for review at this time.

A. GENERAL COMMENTS
In accordance with the Poison Prevention Act, drugs packaged in “unit of use” botties
and dispensed on an outpatient basis, such as the 60 mL bottles, shouid include Child
Resistant Closures (CRC). Please ensure the bottles utilize such a closure.

B. CONTAINER LABELS [100 mg/mL - 60 mL (Physician sample) and 473 mL}

1. Modify the established name to read - This will
increase the prominence of the dosage strength information on the label.
2. Consider listing the dosage strength as == since the usual starting
dose is 500 mg twice daily. s
RECOMMENDATIONS

A. DMETS anticipates that the likelihood for errors between Keppra and Kaletra will increase
with the addition of the Keppra oral solution formulation. DMETS recommends the sponsor
implement a risk management plan to address this increased risk.

B. DMETS recommends implementation of the labeling revisions described in Section lii.
DMETS wouid appreciate feedback of the final outcome of this consult (e.g., copy of revised

labels/labeling). We are willing to meet with the Division for further discussion as well. If you
have any questions concerning this review, please contact Sammie Beam at 301-827-3242.

1%

Marci Lee, PharmD
Safety Evaluator
Division of Medication Errors and Technical Support (DMETS)

Concur:
/8,
Denise Toyer, PharmD ~ Date

Team Leader
Division of Medication Errors and Technical Support
Office of Drug Safety




APPENDIX A — Comparison of Keppra and Kaletra

v

————.

Proprietary Name Keppra Kaletra
Established Name Levetiracetam Lopinavir/Ritonavir
Approval Date NOV-30-1999 SEPT-15-2000
Sponsor UCB Pharma ABBOTT
Indication Adjunctive therapy in the treatment of | HIV infections
partial onset seizures in adults
w/epilepsy
Patient Population Adults Adults and Children
Dosage Strength 250 mg, 500 mg, 133.3 mg/33.3 mg
750 mg 80 mg/20 mg per mL
Proposed 100 mg/mL
How Supplied 100s, 500s, UD 100s 180s
Proposed Oral Solution 160 mL bottle with dosing cup
473 mL and 60 mL (sample)

|X T ABBOTT LABORATORIES, tC.”

1333mg /33.3meg

. Kaletra™
N {lopinavir/ritonavir) _ . .

{
;i
i
k

Usual Dose and

500 mg PO BID up to 1500 mg PO

400 mg/100 mg (as 3 capsules or 5

Range BID mL) BID with food
Frequency of BID BID

| Administration
Route of Oral Oral
Administration
Dosage formulation | Tabiet Capsule

-| Oral solution* *(Proposed) Oral Solution

Storage conditions Room Temperature Refrigerate

Stable at room temperature for
2 months




APPENDIX B — SeroQUEL Example

Emphasis of letters in part of product name:

=
Sero QUEL e

quetiapine fumarate
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