WD 21) 1) 6/131392 PCT/ EP2006/ 005574 PHARMACEUTI CAL COMPCSI TI ONS OF A
NEUROACTI VE STERO D AND USES THEREOF Background of the invention Field of
t he i nverWwDa@no6ni3e39pr esent i nvention relates to the fi el @CHEPR@LI06ISAAI

chem stry and to pharmaceutical conpositions useful for treating nood

di sorders and the like. Mire specifically, the invention relates to

phar maceuti cal conpositions of 3a-hydroxy-

33- et hoxy meRHARMAEUTI AL [CANRIEZBIGNS) OB A PECRATEMIVY)-STAROIY ABD USES THEREOF
pharmaceutical |l y- acceptable salt or solvate thereof, that provide

sust ai ned therapeutic plasma | evels of

3a- hydroxy- 3(3- net hoxymet hyl - 21- QlckdrifieAdhe Inved@orPr €gnan- 20- one.  The
present invention also relates to methods of treating these disorders by
adm ni stering the pharnaceutical conpositions. Related background art

3a- Hydr oxy- 3( 3- net hoxynet hyl - 21- (1 zol 5a- pregnan-20-one is a
synthetic neuroactive steroid. eda] ﬁa}e %/r%ﬂ)té’gul ar target is the

y-am nobutyric acid type A (GABAA) receptor, where it acts as a positive
all osteric nodul ator of channel function. Like other classes of GABAA
nmodul at ors, sthstpressnbinwewiinaekgiesieshafield ofmedicipgd shemistiyapilte site i gands,

neuroactive Sth%pn S(i%lsltlpfﬁv Sm r %}Hg}?s IESC?III tglpttrga%tn %]aoodi (ﬂ%ﬁ%% ia&[ffhe lfl&:c tj\/@% for

the treatnment”6 ers

Phar macol . BExpecifibally, ﬂ?e&ﬁvé’tﬁ%nz’r@la(e"s 98 ghamﬁhéﬁﬁ:&l cdmpos@tionslof 3aHNdreky-
Physiol . 272 (Endocrln Met ab, 35): E885-91(1997)), anxiety (see, e.g.

Purdy, R H., 3tmgthoxymeihyl- 21-r&|ht1m1daﬁz@é5d) -5@qiregrR8: 588 &2 fhegoidentivahover |
K.E., et al 295: 337-45
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E., et al., HQRydDRY-5p-MeBGxyméhyl-2B(28AR1a281y1)-5a-pregnan-20-one. The present

invention also relates to methods of treating these disorders by administering the

pharmaceutical compositions.

Related background art

3a-Hydroxy-3p3-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one is a synthetic
neuroactive steroid. Its primary molecular target is the y-aminobutyric acid type A
(GABA,) receptor, where it acts as a positive allosteric modulator of channel
function. Like other classes of GABA s modulators, such as benzodiazepines and
other benzodiazepine site ligands, neuroactive steroids have a number of potential
indications, such as for the treatment of sleep disorders (see, e.g., Edgar, D.M., et al.,
J. Pharmacol. Exp. Ther. 282:420-29 (1997), Friess, E., et al., Am. J. Physiol. 272
(Endocrin. Metab. 35):E885-91(1997)), anxiety (see, e.g., Purdy, R.H., et al., Proc.
Natl. Acad. Sci. 88:4553-57 (1991), Vanover, K.E., et al., J. Pharmacol. Exp.

Ther. 295:337-45 (2000), Strohle, A., et al., Arch. Gen. Psychiatry 60:161-68
(2003)), depression (see, e.g., Dong, E., et al., Proc. Natl. Acad. Sci. 98:2849-54
(2001), Rupprecht, R. and Holsboer, F., Trends Neurosci. 22:410-16 (1999),
Uzunova, V., et al., Proc. Natl. Acad. Sci. 95:3239-44 (1998)), epilepsy (see, e.g.,
Carter, R.B., et al., J. Pharmacol. Exp. Ther. 280:1284-95 (1997), Laxer, K., et al.,
Epilepsia 41:1187-94 (2000), Kerrigan, J.F., et al., Epilepsy Res. 42:133-39 (2000)),
and premenstrual syndrome (PMS) and premenstrual dysphoric disorder (PMDD)



(2001), Rupprecht, R and Hol sboer, F., Trends Neurosci. 22:410-16 (1999),
Uzunova, V., et al., Proc. Natl. Acad. Sci. 95:3239-44 (1998)), epilepsy
(see, e. gWO20@AB1¥2, R B., et al., J. Pharnmacol. Exp. TRET/EP2@0/003334- 95
(1997), Laxer, K., et al., Epilepsia 41:1187-94 (2000), Kerrigan, J.F., et
al ., Epilepsy Res. 42:133-39 (2000)), and prenenstrual syndronme (PMS) and
prenmenstrual dysphoric disorder (PNDD) 2006/ 131392 PCT/ EP2006/ 005574 -2
(see, e.g., Rapkin, A J., et al., Obs. Gn. 90:709-14 (1997), Montel eone,
P., et al., Eu. J. Endocrinol. 142:269-73 (2000), Smth, MJ., et al.,

Bi ol . Psychiatry 54:757-62 (2003)). U.S. Patent Nos. 5,939,545 and

6, 277,838 di scuss conpounds of the formula: R3 RT RZ RQRO R R R6 R60
RS Ro as useful in the treatnment or prevention of stress or anxiety, nood
di sorders i ngkdj@dignRapkipt, @63l emyl., [0NE s QOUEO- By (190 Dydidtel pass Rateadl.,
depression. See, e.g., .’ 238 col . 60 Iin% 60 throu%h caol. 61, line 65.
ne such Con‘p@ﬂr{dEﬁgoch’-" yldfgc‘%@;ﬁ (2000), Smith, M.]., et al., Biol. Psychiatry 54:757-62

3( 3- met hoxy bbﬂ») 21-(1'-imdazol yl)-5a-pregnan-20-one: WO 21)1)6/131392
PCT/ EP211116/ 111%574

U.S. Patent Nos. 5,939,545 and 6,277,838 discuss compounds of the formula:

R3 57

as useful in the treatment or prevention of stress or anxiety, mood disorders
including depression, premenstrual syndrome or postnatal depression. See, e.g., '838,
col. 60, line 60 through col. 61, line 65. One such compound is 3a-hydroxy-
3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one:



-3N NO Ow HO1l H See Vanover, K E., et al., Psychopharnmacol ogy
155:285-91 (2001). Summary of the invention A first aspect of the present
i nvent i orWVP20W1B&¥2ed to a pharnmaceutical conposition ES6REPROAESS34

a- hydr oxy-3 (3-net hoxynet hyl -21- (1" -i m dazol yl ) - 5a- pregnan-20-one or a
phannaceutical | y-acceptabl e salt or solvate thereof, and one or nore

phar maceuti cal | y-accept abl e excipientst3[hat provi des steady state

t herapeutic plasma |evels of

3a- hydr oxy- 3( 3- met hoxynet hyl - 21- (1" -i m dazol yl ) - 5a- pregnan- 20- one. Tar get
pl asma | evels for treating nood disorders and the like in humans range from
about 5 ng/nL to about 500 ng/nL, particularly fromabout 50 ng/nL to about
250 ng/nmL. CNS and other side effects are expected to occur at plasm

| evel s greater than about 500 ng/nL. A further aspect of the present
invention is directed to a nethod of treating a condition or disorder

whi ch treatnent benefits from sustained therapeutic plasma |evels of

3a- hydroxy-3 (3-net hoxymmet hyl -21-(1"'-i m dazol yl )»5a- pregnan-20-one. In
one enbodi ment, the condition is a nood disordef% 2006/ 131392

PCT/ EP2006/ 005574 -4
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See Vanover, K.E,, et al., Psychopharmacology 155:285-91 (2001).
Summary of the invention

A first aspect of the present invention is directed to a pharmaceutical composition
comprising 3a-hydroxy-3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one
or a pharmaceutically-acceptable salt or solvate thereof, and one or more
pharmaceutically-acceptable excipients, that provides steady state therapeutic plasma
levels of 3a-hydroxy-3 B-methoxymethyl-2 1-(1'-imidazolyl)-5a-pregnan-20-one.
Target plasma levels for treating mood disorders and the like in humans range from
about 5 ng/mL to about 500 ng/mL, particularly from about 50 ng/mL to about

250 ng/mL. CNS and other side effects are expected to occur at plasma levels

greater than about 500 ng/mL.

A further aspect of the present invention is directed to a method of treating a
condition or disorder which treatment benefits from sustained therapeutic plasma
levels of 3a-hydroxy-3-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one. In

one embodiment, the condition is a mood disorder.



Brief description of the drawings Fig. 1 is a graphical representation of
the plasnma concentration levels over tinme. Fig. 2 is a graphical

r epr esent\WPi2809/13139%%he seni -1 ogarithm ¢ pl asma concent r aPCHAEP2006HBISZ4 over
time. Fig. 3 is a graphical representation of a dose-nornalized plot of a
pl asma concentration over tinme. Detailed description of the invention The
present invention provides a pharmaceutical conposition useful for the
treating one or nore conditions or disdfders in a human, whi ch conposition
provi des sustained therapeutic plasnma |evel of

3a- hydr oxy- 3(3- net hoxynet hyl - 21-(1'-im dazol yl)-5a-pregnan-20-one. In one
enbodi nent, the pharmaceutical fornulation is a solid, oral dosage form A
condition or disorder treatable with a pharmaceutical conposition of the
present invention can be selected from anxiety, depression, alcohol

addi ction, al cohol dependence, prenenstrual .tension, prenenstrual syndrone
and prenenstrual dysphoric diséﬁﬁéﬂe“ﬁﬁﬁﬁﬁOBﬂWéV§W“¢EX|ety i ncl udes, for
exanpl e, generalized anxiety disorder, panic disorder, obsessive-
conpul si ve di sorder, post-traumatic stress di sorder, social anxi ety

di sorder and Rigel islai deaphi€lirepreseintasion dif @s 1§ axgporesinctitadtion levels over time.

3a- hydr oxy- 3( 3- net hoxynet hyl - 21-(1' -i m dazol yl ) - 5a- pregnan-20-one has the
fol | owm ng pharmacokinctic properties in humans follow ng oral dosing: (1)

rapid absor ptPlQrQ Wiat Baphical 3prERAHRE offEMeﬁQQ&’éanjehﬁufb RO cometedion: (2)
variable C,,,ax | evels between subjects; (3) greater than dose-proportional

WO 2006/ 13139¢velCTVeERRE1116 /11115 5 74 -5

Fig. 3 is a graphical representation of a dose-normalized plot of a plasma

concentration over time.

Detailed description of the invention

The present invention provides a pharmaceutical composition useful for the treating
one or more conditions or disorders in a human, which composition provides
sustained therapeutic plasma level of 3a-hydroxy-3-methoxymethyl-
21-(1'-imidazolyl)-5a-pregnan-20-one. In one embodiment, the pharmaceutical
formulation is a solid, oral dosage form. A condition or disorder treatable with a
pharmaceutical composition of the present invention can be selected from anxiety,
depression, alcohol addiction, alcohol dependence, premenstrual tension,
premenstrual syndrome and premenstrual dysphoric disorder, among others. Anxiety
includes, for example, generalized anxiety disorder, panic disorder, obsessive-
compulsive disorder, post-traumatic stress disorder, social anxiety disorder and the
like.

Clinical studies suggest that 3o-hydroxy-3-methoxymethyl-21-(1'-imidazolyl)-
Sa-pregnan-20-one has the following pharmacokinetic properties in humans
following oral dosing: (1) rapid absorption with T, ranging from about 1 to about

3 hours; (2) variable C,.« levels between subjects; (3) greater than dose-proportional



Cmax values; and (4) TI/2 values that averaged approxi mately 12 hours
across five different dosing groups. See Table I, below. . In the context
of the pr¥eafls/13iixent i on, phar macoki netic paraneters sBERERIVMNSS7Crax and
t,,,ax refer to mean values. The values reported in brackets correspond to
standard deviations. Table I Oral Dose N Tmax (h) Cmax AUC (0-24) T,2 (h)
AUC (0- (Fasted) (ng/rL) (ng/mnmL*h) | ast (ng/m.*h) I nmg 4 3.1 (1.7) 1.3
(0.3) 16.9 (2.8) 13.8 22.4 (3.2) (0.5)" 3 ng 4 2.8 (1.0) 5.7 (1.7) 54.6
(23.5) 8.8 (2.7) 65.6 (34.7) 10 ng 8 1.7 (0.6) 26.5 213 (87.0) 13.1 254
(115) (10.2) (3.2) 30nmy 4 2.1 (1.3) 120 (27.8) 952 (142) 13.1 1117 (185)
(1.0) 60 ng 4 1.8 (0.9) 330 (109) 2330(767) 12.5 2608 (943) (0.69) Gven
t hese pharnacokinetic properties, it is believed that conpositions capable
of  provi di ngCpk a&slues; laad €4)ST @f vaBees iyl oerigdl {pprovainatety e hbyrs-addoss five
-(1'"-imdazol yl)- 5a-pregnan-20-one in_a defined therapeutic range will be
beneficial i rf%ff%@af ‘i???@“g goupt defesl okt bEHy B t]%%%qné?’%ﬂégﬂletﬂ?%fﬂbuti c plasma
level s of the,digy ShifrhadckifRGardh&eid6irasRE A 28, ) ddte;,, FORSR fLst ai ned
plasna | evel s may be effected using appropriate technol 6gies, e.g.,

cont r ol | ed- r elabas eThovalwsatpatsl inlbradkstslyetrespoad to kandard dewiafionsyul at i ons

w Il confer advantages over immedi ate-rel ease formnul ati ons, such
Table I
Oral Dose | N Toax (h) | Crax AUC (0-24) | T\, (h) | AUC (0-
(Fasted) (ng/mL) (ng/mL*h) last)
(ng/mL*h)
1 mg 4 3.1(1.7) | 1.3(0.3) | 16.9(2.8) 13.8 224 (3.2)
(0.5)
3 mg 4 2.8(1.0) | 5.7(.7) |54.6(23.5) |8.8(2.7) | 65.6(34.7)
10 mg 8 1.7 (0.6) | 26.5 213 (87.0) | 13.1 254 (115)
(10.2) (3.2)
30mg 4 2.1(1.3) | 120 (27.8) | 952 (142) 13.1 1117 (185)
(1.0)
60 mg 4 1.8 (0.9) | 330 (109) | 2330(767) | 12.5 2608 (943)
(0.69)

Given these pharmacokinetic properties, it is believed that compositions capable of
providing plasma levels of 3a-hydroxy-33-methoxymethyl-21-(1'-imidazolyl)-
Sa-pregnan-20-one in a defined therapeutic range will be beneficial in treating
disorders that require sustained therapeutic plasma levels of the drug, such as mood
disorders and the like. These sustained plasma levels may be effected using
appropriate technologies, e.g., controlled-release formulations. It is believed that
such formulations will confer advantages over immediate-release formulations, such

as sustained efficacy, reduced side effects and improved ease of dosing.

The concentration gradients or blood plasma curves can be described by the
parameters such as Cx, tmax and AUC. These parameters are important in

describing the pharmacokinetic properties of a specific drug formulation.



as sustained efficacy, reduced side effects and i nproved ease of dosing.
The concentration gradients or bl ood plasna curves can be described by the
par anet er'WOMA3EY2Cnax, t, nax and AUC. These par anet er SCAER2006408Y50HNt i n
descri bing the pharmacokinetic properties of a specific drug formnul ation.
WO 2006/ 131392 PCT/ EP2006/ 005574 -6 Paraneters describing the blood plasma
curve can e.g. be obtained in clinical trials, by admnistration of the
active agent such as 3a-hydroxy-3 (3-nmethoxynet hyl -

21-(1' -i mdazol yl)-5a-pregnan-20-one to a nunber of suitable test subjects.
The bl ood plasma val ues of the individual test persons are then averaged,
e.g. a nean AUC, C nax and tmax value is obtained. In the context of the
present invention, pharmnmacokinetic paraneters such as AUC, C, nax and tnmax
refer to nean values. |If pharnmacokinetic paranmeters such as nean t, nax,

C'ax and AUC are neasured for ~healthy human subjects, they are typlcally
obt ai ned by n%aagmﬁﬁefﬁgie@ﬁébla&mwmmsra@ curw&erae,& la%ﬁlﬁawaﬁeréghra%rtn%lﬁne in

cubj ects oy W TROEGp TR G 2T 0tk TR 3P ER. S0 cRURRORRAOR 20 Sy

one or a cowbzlnaurﬁma%l t)hfm f)féghm%nékd@n@xﬂb&t&'suﬂﬁlﬂe@&Sﬁlbj&tiﬁheo 5,
1.0, 1.5, 2, g , 12, 24, 30, 36, 48, 60, 72, 84 hrs

post - dosi ng, ldmld BltdSIEmMabﬁS ofgha drydividhaldhst rmsﬁobﬁeare then averapsd e gfa mean
adm nistratio the se. JThe term "“health subj ect this
U?O é‘a"t%l? ? alﬁl&l%Ob iam]eg téle ¥ntex{'l (g@atF;? {/)reéef veng

context refer i ¢l Gsua ﬂ Bl ack,

Asi an or ot heghaspesokinetid pafanditérs widhasaWECAQR,\eall U6 refer tol’r@@ﬁl’vdlilebel ght,
wei ght and physi ol ogi cal paranmeters such as bl ood pressure etc. Healthy

human subj ects for the purposes of the present invention are sel ected
If pharmacokinetic parameters such as mean tjax, Cmax and AUC are measured for

healthy human subjects, they are typically obtained by measuring the development of
blood plasma values over time in a suitable test population of healthy human

subjects.

Blood samples of the subjects may be taken at any suitable time intervals, preferably
at any one or a combination of the following time points: pre-dose, 0.25, 0.5, 1.0,
1.5,2,3,4,5,6,8, 10, 12, 24, 30, 36, 48, 60, 72, 84 hrs post-dosing, and at End of
Study, which may be e.g. at 96 h after administration of the dose.

The term “healthy” human subject in this context refers to a typical male or female of
usually Caucasian, Black, Asian or other specified origin with average values as
regards height, weight and physiological parameters such as blood pressure etc.
Healthy human subjects for the purposes ot the present invention are selected
according to inclusion and exclusion criteria which are based on and in accordance
with recommendations of the International Conference for Harmonization of Clinical
Trials (ICH). For the purposes of the present invention, healthy subjects may be
identified according to the inclusion and exclusion criteria as outlaid in the

Examples.

Thus, inclusion criteria comprise an age between >21 and <45 years; a body weight

ranging form 40 to 100 kg for males and a body mass index (BMI) <30 kg/mz;



according to inclusion and exclusion criteria which are based on and in
accordance wth recommendations of the International Conference for

Har noni zaWPaaoe31382i ni cal Trials (1 CH) . For the purpos®STaP2Q0680357€sent

i nvention, healthy subjects may be identified according to the inclusion
and exclusion criteria as outlaid in the Exanples. Thus, inclusion
criteria conprise an age between >21 anﬂa<45 years; a body wei ght ranging
form40 to 100 kg for males and a body rmass index (BM) <30 kg/n2; WO
2006/ 131392 PCT/ EP2006/ 005574 -7 generally good health, evidenced by a

| ack of significantly abnormal findings on nedical history, physical
exam nation, vital signs, |aboratory evaluations, 12-|ead

el ectrocardi ogram (ECG, and anbul atory ECG using Holter-nonitor for a

period of 24gdnetlls.gobd hedlie, evidefeedly) £latk pf dfeifiehitly sdneepnsl findndg.dn hours
nightly in the 30 days prior to random zati on, referablg@mnthln a given
time frane. Wﬁqllé%ilhlﬁé%é’b H%Yséﬁ?l ExaaiRaten, vitahsignss bgrajomyi evelvagorss 121¢adi cal | v

si gni ficant é@&{bcaﬁ%g@gmggbj dgwranﬁmattafy Pe8lus &%;H&tté}?moﬁwffﬁ Pérfiddc@t”t

sleep irregularity in ays prior ‘to ran zation 1 ncluding night
or shift wor k24 howay éulthorg tlm:mbmt preBerbblysleepo6.6s8.5 hotsamiGllydaylse 30 dors t o

random zati on; . oxyg saturation ( <94% as. asured by pul se
oxi metry; rodFFHéOH%@@Pﬂ%“ﬁﬁp@eg5@§$ %W%%§¥mpﬂnf a8® days prior to

random zation; any history of hypersensitivity to psychotropic, or hypnotic
drugs; any history of psychiatric disorders such as psychosis,

obsessi ve- conpulsive disorder maj or depression or anxiety/panic

di sorders; a hist . terfere W th

current .condition t

dr ug. absor pt i DRCAIFLHRTBE VAR FePapEns S BHonecuicAUs S et S5y

hypnotic or slggRn&itfurih®Heyshisn@niBaliAl a5y é?gm‘ﬁ’b:irﬁ'sl’keﬁ%é@ﬁﬁ%lty in the 30
days prior to randomization including night or shift work; travelling across >3 time
zones in the 30 days prior to randomization; oxygen saturation (SpO;) <94% as
measured by pulse oximetry; routine daytime naps (=15 minutes) in the 30 days prior
to randomization; any history of hypersensitivity to psychotropic, or hypnotic drugs;
any history of psychiatric disorders such as psychosis, obsessive-compulsive
disorder, major depression or anxiety/panic disorders; a history or any current
condition that might interfere with drug absorption, distribution, metabolism or
excretion; use of any hypnotic or sleep aids, including melatonin, within 30 days
prior to randomization; a history of drug or alcohol abuse; a history of seizures, or
closed head injury in the past year; a history of smoking or use of nicotine containing
products within the last three months; consumption of alcoholic beverages within
forty-eight (48) hours prior to randomization; routine consumption of =5 cups of tea,
coffee, or soda daily in the 30 days prior to randomization; consumption of caffeine-
containing food or beverages during the 3 days before dosing; any clinically
significant illness during the 30 days prior to randomization; any medication,
including prescription and over-the-counter medications, any vitamins and/or mineral
supplements that exceed 300% Daily Values, grapefruit juice, and St. John’s Wort
during the seven (7) days prior to randomization; refusage to abstain from food ten
(10) hours preceding dosing and for four (4) hours following study drug

administration and refuse to abstain from alcohol, caffeine or xanthine-containing



prior to random zation; a history of drug or al cohol abuse; a history of
sei zures, or closed head injury in the past year; a history of snoking or
use of niVWERPHE3EYWAt ai ni ng products within the | ast thPEE/ERBHORESST4
consunption of alcoholic beverages within forty-eight (48) hours prior to
random zation; routine consunption of ?5 cups of tea, coffee, or soda
daily in the 30 days prior to randonizq%{on; consunption of caffeine-
cont ai ning food or beverages during the 3 days before dosing; any
clinically significant illness during the 30 days prior to random zati on;
any nedi cation, including prescription and over-the-counter nedications,
any vitamns and/or mneral supplenents that exceéd 300% Daily Val ues,
grapefruit juice, and St. John's Wrt during the seven (7) days prior to
randoni zat i onfoodefr bsegyagasdonthsteatire studynperioddparenipatidiin sdurisal ptudy éulitheg

dosi df f 4) h .fall ow tudy d dm ni ion and
roruse to. abotAIR TG Rent arher ooy aifehAsPele it he Ap dhes bror
21) 1) 6/ 131392 AGTAGRAIAH 6 b RBR of 811280l Qe HEBA HETbIAREaIERd) ©

study period; participation in a clinical study in the 30 days prior to
random zat i onHBehAsddBdb Ginbassisyyed hes bernrimmiumzad), ankieHQY, omangi-BiViosleept o

random zati on;_ . positjve results of .urine dr n, .ur.i ne.cot.inine, blood
i conol - 1eSAReT el RliER S SRef Bitiorth S ear Soiin bt € BRI 08,
anti-HV; sl eepm Dat-eneyDad0l,Br BytteSactipiaphly@@nhehightbeDey £ 66 Aighe8RY as
indicated by the sleep log fromDay -7 to Day -1, or by the actigraphy on
t he ni ght of @%?ku@l%ﬁirst night after checking in). |If pharmacokinetic
paranmeters such as neant,,,,,, C,,yx and AUC are obtained in subjects,
the subject group will conprise a suitable nunber of subjects. A reasonable

nunber of subjects will e.g. be 4, 8, 10, 20, 30, 40, 50, 60, 72, or even
more pati ent slf pharmacokinetic parameters such as mean t.x, Cmax and AUC are obtained in

subjects, the subject group will comprise a suitable number of subjects. A reasonable
number of subjects will e.g. be 4, 8, 10, 20, 30, 40, 50, 60, 72, or even more patients.
Subjects will be selected according to symptoms of the condition to be treated. The
subjects may be grouped into cohorts of suitable sizes e.g. for examination of dose
escalation. For the purposes of the present invention, subjects may be selected

according to the inclusion and exclusion criteria provided within the Examples.

It is to be understood that values of pharmacokinetic parameters as indicated above
and below have been deduced on the basis of the data which were obtained in
Example 7, all of which relate to single dose studies in healthy human subjects.
However, it is assumed that comparable results will be obtained upon steady state
administration in healthy human subject or single dose and steady state

administration in human patients.

The pharmaceutical composition according to the present invention exhibits Tpax-

value in the range of about 1.5 to about 5 hours, preferably in the range of about 1.3
to about 3.5 h and more preferably in the range of about 1.6 to about 3.2 h. Clinical
studies suggest that the compositions according to the present invention are rapidly

absorbed, preferably independent from the amount of active agent, i.e. 3a-hydroxy-



Subjects will be selected according to synptons of the condition to be
treated. The subjects nay be grouped into cohorts of suitable sizes e.g.
for examWa2PenI3dI2dose escal ation. For the purposes ofCTAR2H6O4SR

i nvention, subjects nmay be selected according to the inclusion and
exclusion criteria provided within the Exanples. It is to be understood

t hat val ues of phannacokinetic paraneters as indicated above and bel ow
have been deduced on the basis of the data which were obtained in Exanple
7, all of which relate to single dose studies in healthy human subjects.
However, it is assunmed that conparable results will be obtained upon steady
state adm nistration in healthy human subject or single dose and steady
state admnistration in human patients. The pharnaceutical conposition
accor di ng to IPmeorsiasthyi-0v¢ntimdazekh)-bitpseghan,20-0tR] presennintthe range of
about 1.5 to about 5 hours, preferably in the range of about 1.3 to about
3.5 h and norrhappedestieicompasitipe agcerdjag &F theipsesentingentionabout 3. 2 h.

Clinical studies suggest that the conpositions according to the present
invention are rapidly absorbed, preferably independent fromthe anmount of
active agent ,The @nax 3ﬂu3§6ﬂﬁ&)p%am&ﬁ@@ﬂ t3hpesiti HICdf the2o86n0adbentihn is th the

3(3-nmet hoxynet hyl -21-(1' -i m dazol yl ) - 5a- pregnan- 20-one present .in the

phar maceut i cdrngegthbent §-8 ngaek & thavy 1 8wt preterably m ﬁiﬁéﬁ{lg%?ifab?ﬁbl €, ,, ax

val ue of the En% [ isin the
range of abou nggﬁﬂﬁﬂq?%gﬁb ?3f5§&%1?%¥%&%P81ﬁ§ gﬁ§5|n th range of
about 1.2 ng eﬂa@xﬁh@myl ll-@l'ﬂﬁﬁdﬂzof}@TS@— QQOfcﬁfem conprising 1 ng

3a- hydroxy 3 (3-nethoxynethyl-21-(1"-imdazol yl)-5a-pregnan-20-one. The

Cmax val ue of the pharmaceutical conposition of the present invention is in

the The C.x value of the pharmaceutical composition of the present invention is in the

range of about 4.0 ng/mL to about 8.0 ng/mL, preferably in the range of about 4.0
ng/mL to about 6.5 ng/mL, more preferably from about 5.0 ng/mL to about 6.0
ng/mL for a dosage form comprising 3 mg 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-5a.-pregnan-20-one.

The Cpnax value of the pharmaceutical composition of the present invention is in the
range of about 16.9 ng/mL to about 46.3 ng/mL, preferably in the range of about 21.0
ng/mL to about 32.0 ng/mL, more preferably from about 25.0 ng/mL to about 28.0
ng/mL for a dosage form comprising 10 mg 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-5a-pregnan-20-one.

The Cix value of the pharmaceutical composition of the present invention is in the
range of about 95.6 ng/mL to about 154.0 ng/mL, preferably in the range of about
108.0 ng/mL to about 134.0 ng/mL, more preferably in the range of about 115.0
ng/mL to about 125.0 ng/mL for a dosage form comprising 30 mg 3a-hydroxy-
3p-methoxymethyl-21-(1'-tmidazolyl)-So-pregnan-20-one.

The C.x value of the pharmaceutical composition of the present invention is in the
range of about 218.0 ng/mL to about 479.0 ng/mL, preferably in the range of about
275.0 ng/mL to about 385.0 ng/mL, more preferably from about 300 ng/mL to about



range of about 4.0 ng/nmL to about 8.0 ng/nL, preferably in the range of
about 4.0 ng/nL to about 6.5 ng/nL, nore preferably fromabout 5.0 ng/nL
to about BOGWHGII2 for a dosage form conprising 3 ng PCI/EP2006/005574

3a- hydr oxy- 3(3- et hoxymet hyl - 21-(1'-im dazol yl)-5a-pregnan-20-one. The
Cmax val ue of the pharmaceutical conposition of the present invention is in
the range of about 16.9 ng/nL to abou[16@.3 ng/ m., preferably in the range
of about 21.0 ng/nL to about 32.0 ng/nL,; nore preferably fromabout 25.0
ng/mL to about 28.0 ng/nmL for a dosage form conprising 10 ng

3a- hydr oxy- 30- net hoxynet hyl - 21-(1'-im dazol yl)-5a- pregnan-20-one. The
C,,., value of the pharmaceutical conposition of the present invention is
in the range of about 95.6 ng/nL to about 154.0 ng/nL, preferably in the
range of abou350 dgBlfongdodage dodbovhpAddg 60 AgY 3d-hydtoxe-IP-wktioakingthiyh t he
range of about 115.0 ng/nlL to about 125.0 ng/nL for a dosage form

conpri si ng 302If ' Baidagelybxap-gregnan-20-one.

(3- net hoxynet hyl -21- (1" -i m dazol yl ) - 5a- pr egnan- 20- one. The Cnax val ue of

t he pharnmaceutical conposition of the present invention is in the range of
about 218.0 nEurtHer,tby the adihindsthitidn REHE phaphedeatiadl| pmipdsitioas 4cbgRn@fo Mbout
275.0 ng/nm to about 385.0 ng/nL, nore preferably from about 300 ng/nL to
about WO 20069r¢Ens oy entgory, mgwehmwromrtmak@@axr@lm mayrbepbdgisede f or m
conprising 60 ng 3a- hydroxy-3(3-net hoxynet hyl - 21-(1'-im dazolyl)-5

(x- pregnan-20-one. Further, by the adm nistration of the pharmaceuti cal
conposi ti ons @mater dianglos®pitopertignae€gRtvalue\ir thd ntexybLdic iesehibinvelorka

proportional Crax val ues may be obtained, G.eater than dose proportional
C,,,ax val ue PFANSHRALRACkYE ag?mtnﬁen%ﬂ@é&max Y4y inob onstant. In other words, the

normalized Cax for an amount 1, e.g. 10 mg, of active agent is greater than the
normalized Cy,o for an amount 2, e.g. 1 mg of active agent. The greater than dose
proportional Cp,ax behaviour of the active agent 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-5a-pregnan-20-one is also shown in Fig. 3. Fig. 3 shows a dose
normalized plasma concentration vs. time diagram. The normalized C,,, values for
the 3 mg, 10 mg, 30 mg and 60 mg dosage form according to the present invention
comprising 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-Sa-pregnan-20-one
are greater than the Cp,x obtained for the 1 mg dosage form according to the present
invention. The normalized C,,,« values obtained for the dosage forms comprising
more than 1 mg acitive agent may have normalized C,,, values which are at least
about 2, at least about 2.5, at least about 3, at least about 4, at least about 5 times
greater than the C,,,x value obtained from the 1 mg dosage form according to the
present invention. It can be assumed that dosage forms which comprise more than 60
mg of 3a-hydroxy-33-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one
exhibits dose proportional C,,,« values greater than at least about 5. Without being
bound to any theory, it can be assumed that normalized C,,x values of greater than at
least about 7, at least about 10, at least about 15 or at least about 20 or at least about
25 may be achieved with the dosage forms of the present invention compared to the

Chax value of the 1 mg dosage form according to the present invention.



nmeans that the active agent nornmalized Cnax value is not constant. |In other
words, the normalized C nax for an anmount 1, e.g. 10 ng, of active agent
is great eVORRYA3IHWE nornmalized C,,,ax for an amount 2, PETEP2006/P5S3t acti ve
agent. The greater than dose proportional Crax behavi our of the active
agent 3a- hydroxy- 3(3-net hoxynet hyl - 21-(1'-im dazol yl)-5a-pregnan-20-one is
al so shown in Fig. 3. Fig. 3 shows a dozf normal i zed pl asna concentration
vs. tinme diagram The normalized Chrax Vvaltes for the 3 ng, 10 ngy, 30 ny
and 60 ng dosage form according to the present invention conprising

3a- hydr oxy- 3( 3- net hoxynet hyl -21-(1'-im dazol yl)-5a-pregnan-20-one are
greater than the C ,,ax obtained for the 1 ng dosage formaccording to the
present invention. The nornalized C, nax val ues obtained for the dosage

fornms conpri sitggredter hak Bade propErtidsaltd, y.evage df thephdiabeeutith @ nFR i dagax
val ues which are at |east about 2, at |east about 2.5, at |east about 3,
at | east abomccqrdlr@tomé%rt%%@mensom magglloyrfens signifivan! inpsass of Goe: wallge

can be assumall FRar R a0 Ee Wl R EPERBREARA Br bibua REERRRG: dNEREN- 11

3a- hydr oxy- SIéGanethoxynethyl -21-(|'-in1dazo|y|) 5a- pregnan- 20- one
exhi bits dose proportional Crax val ues greater than at |east about 5.
Wt hout being bound to any theory, it can be assuned that normalized Crax

val ues of gr g§}] st about
15 or at Ieagﬁkﬁﬁgﬁﬁggﬁg%?kk% :ﬁ€8%%8%¥3sﬂg&ﬁ &Q@%&_ lBR&ZJE]ﬁBthe
dosage fonns 3f-piefarPr @S8O tarl fhﬁ%@ﬁbﬁﬂa&ﬁﬂﬁ@@ﬂﬂL&@aﬁdiﬁSO@ng/nﬂx vdlee of the
1 ng dosage fore according to the present invention. WO 2006/ 131392

PCT/ EP2006/ 00b&7@eutic rangehof gaéa{dmxyt%mmmlw@dﬂt(ll oimaidazg]yldx vaI ues of

t he pharnace i cal coppositi acc to the vent i

Al ow Tor . SGREEERAL o BtDAEATER Sesboo b © S8 S0 Ry o sBu™
50 ng/mL to about 400 ng/mL, from about 50 ng/mL to about 325 ng/mL, from about
50 ng/mL to about 250 ng/mL, from about 50 ng/mL to about 100 ng/mL, and from
about 100 ng/mL to about 250 ng/mL.

These steady state plasma levels can be effected using appropriate technologies, e.g.,
controlled-release formulations having an appropriate release profile. The
appropriate release profile can be achieved, for example, using single or
multiparticulate delivery systems. Examples of single delivery systems include, but
are not limited to, wax matrix tablets, hydrophilic matrix tablets and tablets with
controlled-release coatings. Examples of multiparticulate systems include, but are
not limited to, matrix systems such as Melt Extruded Multiparticulates or systems

based on controlled release coatings such as coated-beads.

These controlled-release pharmaceutical compositions according to the present
invention may include a controlled-release a controlled release material which is
incorporated into the matrix along with the active agent, or which is applied as a
controlled release coating over a substrate comprising the active agent. The term
“substrate” may include beads, pellets, spheroids, tablets, tables cores, etc. The
controlled release material may be hydrophobic or hydrophilic as desired. The

dosage forms according to the present invention, preferably oral dosage forms, may



t he amount of active agent is only slightly varied or naintai ned al nost at
the same level. Therapeutic plasm | evels of

3a- hydr oxXy020®/1¥3%Roxynet hyl - 21- (1' -i m dazol yl ) - 5a- pr e§RAEP2PHHMS 7€ an
range fromabout 5 ng/nL to about 500 ng/nL. Qther therapeutic ranges of
3a- hydr oxy- 3( 3- et hoxynet hyl - 21- (1' -i mi dazol yl ) - 5a- pregnan- 20-one i ncl ude
from about 50 ng/nL to about 500 ng/nL,1%r0n1about 50 ng/nL to about 400
ng/ mL, from about 50 ng/nL to about 325°'hg/nL, from about 50 ng/nL to
about 250 ng/nL, from about 50 ng/nL to about 100 ng/nmL, and from about
100 ng/nL to about 250 ng/nmL. These steady state plasnma | evels can be

ef fected using appropriate technol ogies, e.g., controlled-rel ease
formul ati ons havi ng an appropriate rel ease profile. The appropriate

rel ease profibeproidede.gaahavelds, spherorbsapailess, etesOnghsothegt leandy the dosage
nultlpartlculate dellvery systens. Exanples of single delivery systens

i ncl ude, but foEPOT s PIESH trlé/&mt“b“ mgy e mnare)@ qsgaﬁ@@%corﬁy%teﬁm hac matri x

tablets and tafglisq Widdle ORI 418l BAIEISHRA g o HEMTR 2N

mul ti particul ate systens I nc ut are natrﬁx Syst ens
such as Melt doxtmollebctlédsd tiapeaial, iandloatlemlbzrothgtaﬂﬁﬁnacebasaéw aoemabier ol | ed

rel ease coati.ngs  such at.ed- $ ads. These ntroIIed rel ease

phar maceut i cafZEGFHEUE 8?‘1@1 6o eﬂ& EJoraREs: BPLCEME. €t¢-nyent i on may i ncl ude
a controlled-release a controlled release material which is incorporated
into the matrix along with the active agent, or which is applied as a
control | ed refxaydecioaconiplipdecleasesiotsulrtoremey mpruds ﬁ@gnuhéoadtsicmeé@ent

The term "

tabl es cor es%@é%ﬁﬁgr@%{onﬁgﬁoﬁéﬁ ng%as@eygt%é%éﬁﬁwnﬁ?ogegémﬂggﬁ ?fB’i

hydr ophi | i ¢ amddssdrs 8dcloddnen the@sage fornms according to the present
i nvention, preferably oral dosage forns, may

In one embodiment, the pharmaceutical compositions of the present invention
provide therapeutic steady state plasma levels of 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-5a-pregnan-20-one for a duration of from about 12 h to about

24 h following administration. In another embodiment, the pharmaceutical
compositions of the present invention provide therapeutic steady state plasma levels
of 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a.-pregnan-20-one for a
duration of from about 6 h to about 12 h following administration.
3a-Hydroxy-3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one may exist as
optical isomers (enantiomers), and the invention includes both racemic mixtures and
enantiomerically-enriched mixtures of such optical isomers, as well as the individual
entantiomers that may be separated according to methods that are well known to

those of ordinary skill in the art.

3a-Hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one may exist as
isomorphic crystalline habits as described in U.S. Patent Appl. No. 60/604,447,

which is hereby incorporated by reference in its entirety.

Also included within the scope of the present invention are compositions that provide

steady state therapeutic plasma levels of 3a-hydroxy-3p-methoxymethyl-



WO 2006/ 131392 PCT/ EP211116 /11115 5 7 4 -12 be provided e.g. as granul es,
spheroids, pellets, etc. On the other hand, the dosage form of the present
i nvent i orWaRY0B13¥2epared as a tablet core coated w th RCTEFAWCHDISEH

rel ease coating or as a tablet conprising a matri x of the active agent,
controll ed rel ease material, and optionally other pharmaceutically
acceptable ingredients such as binders,  diluents, colorants, |ubricants,
etc. Exanples for controlled rel ease f 6l at i on may i nclude fornulation

di scl osed in W001/32148, US 4,861, 598, US 4,990, 341, US 4, 884, 909,
references cited therein and others discloed in the art. In one

enbodi nent, the pharnaceutical conpositions of the present invention
provi de therapeutic steady state plasma |evels of

3a- hydr oxy- 3(:8r-meiirhmawsn92md-pregaan-(zoioné mﬁaﬂaam?mbé schvated REMSdT 30-13deofyor a
duration of fromabout 12 h to about 24 h follow ng adm nistration. In
anot her enbodifrerthoxymethyhdi rdeinitlizodyl)-Searpgwint 2 bose, efpectadly rydsted

i nvention proyide jherapeutic steady stat | asma_ | eyel s of

3a- hydr oxyP 3(%?/19%t hé’gﬂ?ﬂg'ﬂ AY-OEguy urfq&ﬁl@a%f)fwl}g @%iobx‘@ﬂﬁ‘?éﬁ‘- 20-one for a
duration of f ! f | I N ton.

3a- Hydr oxy- 3(53@%?%8 yr?etyll%?R&%?‘?%Z-O%}ﬁ?-ggi‘%kwggg%%pg%gﬁ{oé%%g%e may exi st
as optical i|saisthg RM-PERIBPShethaRPMEMS]-2 NYEidiZolyNE s dghegenant2D-drcen ¢

m xtures and enantionerically-enriched mxtures of such optical isoners,
as wel | as t ha thebydratgieramay epcwmvienime slug bathehygrdseopse patueg efBoabydosyng t o

met hods t hat e |l knoywn. to . those of ordinary skill in the art.
3a- Hydr oxy- S(Q{'fﬂ?f 6Wﬁ@1tyn-?ﬂ-@11!1(15&%0&}%-&3%?@1&}1: a2§t egnan- 20- one may exi st

gg / 61) Z 022; phi £156 ikl itfn AIb e 8Bthe§3&kh PR der tondrecoRFd EinsARR prohde

steady state therapeutic plasma levels of 3a-hydroxy-3f-methoxymethyl-
21-(1'-imidazolyl)-Sa-pregnan-20-one that comprise pharmaceutically-acceptable
salts of 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one.
Pharmaceutically-acceptable acid addition salts are formed by mixing a solution of
3a-hydroxy-3B-methoxymethyl-21-(1'-imidazolyl)-Sa-pregnan-20-one with a
solution of a pharmaceutically-acceptable non-toxic acid such as hydrochloric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, citric acid, tartaric acid, carbonic
acid, phosphoric acid, oxalic acid, dichloroacetic acid and the like.
Pharmaceutically-acceptable basic salts are formed by mixing a solution of
3o-hydroxy-3-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one with a
solution of a pharmaceutically-acceptable non-toxic base such as sodium hydroxide,

potassium hydroxide, choline hydroxide, sodium carbonate and the like.

The present invention also relates to a method of treating a condition or disorder
which treatment benefits from sustained therapeutic plasma levels of 3a-hydroxy-
3pB-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one. The method of treating
comprises administering to a subject in need of such treatment a pharmaceutical
composition that provides steady state therapeutic plasma levels of 3a-hydroxy-
3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one in accordance with the
present invention. Such conditions and disorders include mood disorders such as

anxiety, depression, alcohol addiction and/or dependence, premenstrual tension,



which is hereby incorporated by reference in its entirety. Al so included
within the scope of the present invention are conpositions that provide

st eady stMWO2MNBEI¥Reuti c pl asma | evel s of 3a- hydr oxy- 3( BCREPRYAPHSThyl WO
21)1) 6/ 131392 PCT/ EP211116/11115574 -13

21-(1' -imdazol yl ) - 5a- pregnan- 20-one that conprise solvated forns of

3(x- hydr oxy- 3(3-nethoxynethy|-21-(1'-LghdazolyI)-5a-pregnan-20-one,
especially hydrated forns. Hydration may occur during manufacturing of
3a- hydroxy- 3(3-nethoxynet hyl-21-(1"-imdazol yl)-5a-pregnan-20-one or
conpositions conprising

3a- hydr oxy- 3( 3- net hoxynet hyl - 21-(1' -i m dazol yl ) - 5a- pr egnan- 20-one, or the
hydrati on may occur over tinme due to the hygroscopi c nature of 3a-hydroxy-
3 ( 3- met hoxynremyhstiht §yhdrome,daembystiuabdysphadndiserd6r attethe Aks.o Anretyded

wi thin the scope of the present invention are conpositions that . provide
steady state lpﬁl@ﬂ%&rﬁx&nﬁ%gﬁ%ﬁml&ﬁé|a§xw @agrﬂ%pawdwéjw%s&%t hyl -
21-(1'-imdaz = 4 =120 - 1 i : : :

pnar maseut | ool A EEaRE e PO PR Rk G g iat anviety disorder and the

(3- met hoxynetligd. - 21- (1' -i m dazol yl )-5 a- pregnan- 20-one.

Phar maceutical |l y-acceptable acid addition salts are fornmed by mxing a
solution of 3 a-hydroxy-3 (3-nethoxynethyl-21-(1"'-imdazolyl)-5

a- pregnan-20-one with a solution of apphakigreeuti cally-acceptable
non-toxi c acid such as hydrochloric acid, fumaric acid, nmaleic acid,
succinic acid, acetic acid, citric acid, tartaric acid, carbonic acid,

phosphoric acjd,, oxalic. agid, dichlqgroaceti.c acid and the |, ke .

Phar maceut i cfa‘hr%}f’%ﬂ ckﬁ%%l 8F pRgtge ta!o g Cg?&éﬁ?% Plngl ORlor 43 SIPMSYSd BSFTt i on of

3a- hydr oxy- 3(3fereto@xuAiting thé toddition bF disa@ky li -, 2@efingghadevilopiét of tHe a

solution of a pharmaceutically-acceptable non-toxic¢c base such as sodi um

hydr oxi de, condition or disorder or 1ts clinical symptoms, and/or (i1) relieving the condition or
disorder, i.e., causing temporary or permanent regression of the condition or disorder

or its clinical symptoms.

The term "chiral center” refers to a carbon atom to which four different groups are
attached, or a sulfur atom to which three different groups are attached, where the
sulfur atom and its attached groups form a sulfoxide, sulfinic ester, sulfonium salt or

sulfite.

The term "enantiomer” or "enantiomeric" refers to a molecule that is
nonsuperimposable on its mirror image and hence optically active wherein the
enantiomer rotates the plane of polarized light in one direction and its mirror image

rotates the plane of polarized light in the opposite direction.

The term "racemic" refers to a mixture of equal parts of enantiomers and which is

optically inactive.

The term "resolution" refers to the separation or concentration or depletion of one of
the two enantiomeric forms of a molecule. The phrase “enantiomerically enriched”
refers to a mixture in which one enantiomer is present in a greater concentration than

its mirror image molecule.



pot assi um hydr oxi de, choline hydroxi de, sodium carbonate and the |ike. The
present invention also relates to a nethod of treating a condition or

di sorder WP L¥PRat nent benefits from sustai ned ther aBelitEPa00s/0855ih | evel s
of 3a-hydroxy- 3(3-nethoxynethyl-21-(1"-imdazol yl)-5a-pregnan-20-one. The
met hod of treating conprises admnistering to a subject in need of such
treatnment a pharmaceutical conposition ghat provi des steady state

t herapeutic plasma | evel s of 30.-hydrok}-'

33- net hoxynet hyl - 21- (1" -i mi dazol yl ) - 5a- pr egnan- 20-one in accordance with
the present invention. Such conditions and disorders include nood

di sorders such as anxiety, depression, alcohol addiction and/or
dependence, prenenstrual tension, WO 2006/ 131392 PCT/ EP2006/ 005574 -14
prenenstrual syndrone, prenmenstrual dysphoric disorder and the like.

Anxi ety includes, for exanple generallzed anxi ety di sorder, panic
di sorder, obsBciwevalyginsiie e RaxypyE,bl ‘HU@?“??8@Hﬁﬂ¢@“§¥ﬁ3§%aﬁp@order

e
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"treatnent” of 4 tondrtion i'sor enp oye ers to (i)
inhibiting the condition or disorder, i.e., arresting the devel opnent of
the condition or disorder or its cllnlcal s%nptons and/ or (||% relieving

t he condltloﬁnﬁﬂmnd@§6ﬂ66$aw§ﬂ@t“n%&W§FﬁdV@ rGamay VeJpe peeagisentn PRSF essi on
of the conditjghsqr qi ﬁx%rtﬁiﬁé oiflf of the mﬁﬁ&hﬂ?ﬁ%s@%ﬁé fRa cditnb&in, " chiral

center" refers to a ca Pom to our rent groups are
attached, or a sulfur atomto which three different groups are attached,

where the tomand . it ttached groups forma sul foxide, sulfinic

ester. sul f oﬂ}l?ré‘g | (ATeh aBndert e Curve) value Corresponds to the area of Qhe concentration
curve. The AUC value is proportional to the amount of active agents, i.e.
3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one absorbed into

the blood circulation in total and is hence a measure for the bioavailability.

The AUC(0-24) value is the value for the area under the plasma concentration-time

curve from the time of administration to until 24 h after administration.

The AUC (0 to last) value is the value for the area under the plasma concentration-

time curve from the time of administration to the last measurable concentration.

The term “normalized Cy,ax” refers to a ratio of the C,« value of a specific dosage of

the active agent and the amount of active agent.

The term "bioavailability" is defined for purposes of the present invention as the
extent to which active agents such as 3a-hydroxy-3p-methoxymethyl-

21-(1'-imidazolyl)-5a-pregnan-20-one are absorbed from the dosage forms.

The term “mean” in the context of the present invention refers the mean of the data

of at least two subjects.



sulfite. The tern "enantioner” or "enantioneric" refers to a nol ecul e that
IS nonsuperinposable on its mrror inage and hence optically active
wher ei n tWO 20¢ighi%omer rotates the plane of pol arized PCEAP206/007E4
direction and its mnor inage rotates the plane of polarized light in the
opposite direction. The term"racemc" refers to a m xture of equal parts
of enantioners and which is optically ipactive. The term"resol ution"
refers to the separation or concentration or depletion of one of the two
enantiomeric forns of a nolecule. The phrase "enantionerically enriched"
refers to a mxture in which one enantioner is present in a greater
concentration than its mrror inmage nolecule. WO 2006/ 131392

PCT/ EP2006/ 005574 - 15 The C, nax val ue indi cates the maxi mum bl ood pl asna

concent r at i ormmeftetnhéswtilinedacleags I‘ii Seﬁﬂedéor PBapbyed o fhe-pdesent invention as the
(3-nethoxyneth%l-21 (1'-imdazoly g&an 20-one. The tmax val ue
i ndi cat es t haelepspeofes- hydrawﬁﬁrraﬁhmen (Nramigezolyr ogpreenan-2h-opeakr

wor ds, tn, ax

concentrat|onhaT%gﬁgﬁ%g?AB Q%ﬂ%%F%%ﬁtﬁ%ﬁ?&@?ﬁ@ﬁ%ﬁé&% #&%gg §ngOFhe area
of the concenbtiatlévels oved byeriod bLIAYGT WBbut® haurpsapont lznn@irs bpathdie 2anount  of
active agents, i.e

3a- hydr oxy- 3(1@1%&%@ kgl The term “sustaingd zelegac) defferpntiaiesdhe prrparéioabtibr bed
into the bl el afdhn ene Wofs Fifle ¢

bi oavai | abi | ?‘t%gorg%&%%&h qg{lf?ln%gl ue is t%(gat\glaf.ugsef Péi»% eoa% ea eu&g&r t he
pl asma concenbtussinedrd¢ase’ amijrcmﬁtrblﬂmmeldaee”tarerase:oihnwdrrhangesibbat| on to until
24 h after administration. The AUC (0 to last) value is the value for the
area under the plasm concentrati on-

The term t),, is defined for purposes of the present invention as the amount of time
necessary for one half of the absorbable dose of 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-Sa-pregnan-20-one to be transferred to plasma. This value may
be calculated as a "true" value (which would take into account the effect of

elimination processes), rather than an "apparent" absorption half-life.

The term "steady state" means that a plasma level for a given drug has been achieved
and which is maintained with subsequent doses of the drug at a level which is at or
above the minimum effective therapeutic level and is below the minimum toxic
plasma level for 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-

one.

The minimum effective therapeutic level will be partially determined by the extend
of the desired effect achieved in a given patient. It will be well understood by those
skilled in the medical art that this measurement is highly subjective and great
individual variations may occur among subjects. It is clear that after the
administration of each dose the concentration passes through a maximum and then

again drops to a minimum.

The steady state may be described as follows: At the time t = 0, the time the first

dose is administered, the concentration C is also 0. The concentration then passes



time curve fromthe tine of admnistration to the [ast neasurable
concentration. The term"normalized C,,,ax" refers to a ratio of the Crax
val ue of WOp&C¢I31398 dosage of the active agent and t heP&RFRRQ06HPSSEEL | ve
agent. The term "bioavailability" is defined for purposes of the present
invention as the extent to which active agents such as

3a- hydr oxy- 3( 3- net hoxynet hyl - 21-(1'-im,dazol yl)-5a-pregnan-20-one are
absorbed fromthe dosage forns. The tef"mean” in the context of the
present invention refers the nean of the data of at |east two subjects. WO
2006/ 131392 PCT/ EP2006/ 005574 -16 The term "sustai ned rel ease" is defined
for purposes of the present invention as the release of

3a- hydr oxy- 3( 3- met hoxymet hyl - 21- (1' -i mi dazol yl ) - 5a- pregnan- 20-one at such
a rate that bheaaghlaswel madinnrandthen deshbsub & irst rhinémithe Beperdtthe range but
below toxic levels over a period of time of about 6 hours or about 12
hours or aboutonsentratigndgonsyto Oy appthesfloss 1s agpunisierqd, s thef Hemserndongigase in

di 1 er enti at eq iR ALARREGHIPRPar ) RARGAS BRAREHI EhdeliBad NP, o™
The terns r

"i medi ate rel ease" preparations. ‘sustal ne el ease"” an
"“control |l ed rereapsiesshmughadecontdanahangeafidryhe Seend dosetas b2eri s defi ned for

purPoseS o Rl YT D e BT Fhy  REESSRAT
21- (1" -i m dazhith Js ARvE HRINAP MU nRAL Tﬁllspﬁletﬂl@dlﬁﬁlﬁirﬁﬁﬁlrb@ cRlafRE®due kb s

k
value may be calculated as a "true" value (which would take into account
the ef fect ofrepedtéchdasas ashthgasseestekstep-bristepraccumanlation dbgiyeegert, wisdor pt i on

half-l1ife. The term"steady state" neans.that a plas evel. f.or i ven

drug has beenuthPRved PRI omdohara e u iR P M RE e Sabs & ' o

the drug at ayhiel @bsoffticiharidsclidiin@ion are in equilibrium and the concentration oscillates
constantly between a defined minimum and a defined maximum, is called steady

state.

The pharmaceutical compositions of the present invention can be administered by
any means that achieve their intended purpose. For example, administration can be
by subcutaneous, intravenous, intramuscular, intraperitoneal, buccal, or ocular
routes, rectally, parenterally, intrasystemically, intravaginally, topically (as by
powders, ointments, drops or transdermal patch), or as an oral or nasal spray.
Alternatively, or concurrently, administration can be by the oral route.
Administration of the pharmaceutical compositions of the present invention by the

oral route is currently preferred.

Frequency of administration should be appropriate for the duration of action
anticipated for the administered composition. For examﬁle, for a composition that
provides therapeutic plasma levels of 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-5a-pregnan-20-one for a duration of from about 12 h to about
24 h following administration, the composition may be given once per day.
Similarly, for a composition that provides therapeutic plasma levels of 3a-hydroxy-

3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one for a duration of from



above the m ninum effective therapeutic level and is bel ow the m ni num
toxic plasma |evel for

3a- hydr oxX}y020®/13e%2oxymnet hyl - 21- (1' -i mi dazol yl ) - 5a- pr egREMEPRVO6HNFET4 The

m ni nrum ef fective therapeutic level will be partially determ ned by the
extend of the desired effect achieved in a given patient. It will be well
understood by those skilled in the nedigal art that this neasurenent is
hi ghly subjective and great indivi duar 18ari ati ons may occur anong
subjects. It is clear that after the admnistration of each dose the
concentration passes through a maxi rum and then again drops to a m ni mum
The steady state nay be described as follows: At the tinet =0, the tine
the first dose is admnistered, the concentration Cis also 0. The
concent r at i onadoes hpasbas 1B 006/ dddhdidiskelonRROOM AR iYmay B giviehough a
first maxi numand then drops to a first mninmum Before the concentration
drops to 0, aMBEHRS dd¥se i s admini stered, so that the second increase in
concentration doesn't start at 0. Building on this first concentration

m ni mum the curve passes through a second maxi num after the second dose
has been adm Thesfollbeihg eraipihesi iHusthioy, dut He nbt limit, thexompositieastandrmgthodsofa
second m ni mu which is above the first mninmm . the_ bl ood sma

Thus pl
curve escal at'8s PERSEMIBVaIREN. Db spieble gudificatans #nd adepiglipat effhe vapetypist ep
accurul ati on Qhdfihl ¥ pSHlerert frally lencb &S iPllnil ey Ak W Bre

absorption and elimnation are in ance. This state, at = which absorption
and el i m nat i dhviarseo thosegkilled br the mrtzanel withen the spien indis¢opr of g inverttem.
constantly between a defined mninmum and a defined maxi mrum is called
steady state.



The pharnmaceutical conpositions of the present invention can be

adm ni stered by any neans that achieve their intended purpose. For

exanpl e, WO S1IAt i on can be by subcut aneous, i ntrav®&QdEP2006/005574

i ntramuscul ar, intraperitoneal, buccal, or ocular routes, rectally,
parenterally, intrasystemcally, intravaginally, topically (as by powdlers,
oi ntnments, drops or transdermal patch), as an oral or nasal spray.

Al ternatively, or concurrently, adm ni éllgéti on can be by the oral route.
Adm ni stration of the pharmaceutical conpositions of the present invention
by the oral route is currently preferred. Frequency of adm nistration
shoul d be appropriate for the duration of action anticipated for the

adm ni stered conposition. For exanple, for a conposition that provides

t herapeutic plasma | evel s of 3a-hydroxy- 3(3-nethoxyi net hyl -

21-(1'-imdazol yl)-5a-pregnan-20-one for a duration of fromabout 12 h to
about 24 h follow ng adm ni strati on, tHeM@itposi ti on may be given once per
day. Simlarly, for a conposition that provides therapeutic plasm |evels
of 3a-hydroxy- 3p-mnethoxynethyl-21-(1'-im dazolyl)-5a-pregnan-20-one for a
duration of f3ciHydd:Z1)pLjfetioXIBidthyPCa/ pfeéghdi-26/0hd Db frepakd fedmout 6 h to
about 12 h foll ow ng adm ni stration, the conposition may be given twce
per day. The (f38I)-ISBW>ﬁlefél3@a%®,l @sprqgneiﬂti%(h@@e argh godisn msthdxidg as des¢rebed by

t th LI t abl
(r:rgtrjrip??calt ?gis}al (5‘5%‘88’8 }Eﬁ‘“stqji‘ l(} r”%lr‘l?%g?ty E%Rﬁq?‘fq? BH&U ng pgr ameters
nor mal |y enCWﬁ?&I%Qyﬁr@g&in'-m Gaks: VORISR MBGINBHCLr BE € AR RQUSN 0 yhose

skilled in the art are Wthin the spirit and scope of the I nvention.
21) 1) 6/ 131392V /R ¥0516121(1 999674

Based on single-dose trials of 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-
Sa-pregnan-20-one, where dosing was with immediate- release suspensions, a dose
of approximately 30 mg (based on the free compound) given once daily is expected
to be appropriate for a composition that provides therapeutic plasma levels of
3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one for a duration
of from about 12 h to about 24 h following administration. This amount is used in
the following examples, but it is understood that the dose needed could range from
about 20 mg/day to about 40 mg/day. If the 3a-hydroxy-3p-methoxymethyl-
21-(1'-imidazolyl)-Sa-pregnan-20-one is in the form of a salt, appropriate
adjustments to the amount may be made. Such modifications are well within the

knowledge and capabilities of one of skill in the art.

The dosage can be adjusted to attain a desired duration of action. For example, a
dose of approximately 15 mg (based on the free compound) given twice daily is
expected to be appropriate for a composition that provides therapeutic plasma levels
of 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one for a

duration of from about 6 h to about 12 h following administration.



- 19 Exanpl es 3a-Hydroxy-3(i-methoxymnet hyl - 5a- pregnan- 20- one can be
prepared from (3R)-spiro[oxirane-2a, 5a-pregnan]-20-one and sodi um

met hoxi deWALESEP2bed by Hogenkanp, et al., "Synthesi ECAAR2906/0045¢¢ o
Activity of 3 (3-Substituted- 3a-hydroxypregnan-20-ones: Allosteric

Modul ators of the GABAA Receptor,"” J. Med. Chem 40:61-72 (1997). Based on
singl e-dose trials of 3a-hydroxy-3(3-neh60xynethyI 21- (1" -imdazolyl)-

5a- pregnan- 20- one, where dosing was w th- i nmedi at e- rel ease suspensions, a
dose of approximately 30 ng (based on the free conpound) given once daily
is expected to be approprlate for a conposition that provides therapeutic
pl asma | evel s of

3a- hydr oxy- 33- net hoxynet hyl - 21- (1' -i mi dazol yl ) - 5a- pr egnan- 20-one for a
duration of fromabout 12 h to about 24 h followi ng adm nistration. This
anount is used in the follow ng exanples, but it is understood that the
dose needed coul d range from about ZOEW@PHE¢»to about 40 ng/day. If the
3a- hydr oxy- 3( 3- met hoxynet hyl - 21-(1'-im dazol yl)-5a-pregnan-20-one is in
the formof a salt, appropriate adjustnents to the anmount nay be made.
Such nodi f i cakreparstiar ef Iwehlydnixi43ifAmethex ykathyl -2 g E-iandhzobpRrbilprédras-20f one
of skill in the art. The dosage can be adjusted to attain a desired
duration of &% on. For exanple, a dose of approximately 15 ng (based on
the free conpound) given twice daily is expected to be appropriate for a
conposition that provides therapeutic plasma | evels of

3a- hydr oxy- 33Fhetitheocopmetungt lan@ its hidrochioddz sdlymphy ba ppepacgdens-falewsne for a
S O e O Bt s @ oy A ometho s merhy s comtegmar dome.> To asofution of

3a-hydroxy-3f—methoxymethyl-5o-pregnan-20-one (30.0 g, 82.9 mmol) in about
900 mL of methanol stirring at rt is added 3 drops of a 48% aqueous HBr solution.
Bromine (13.9 g, 87.1 mmol) is then added dropwise as a solution in about 200 mL
of methanol over about 2 h during which the reaction is shielded from light. TLC
(1% acetone/CH>Cl,) may be used to indicate the absence of starting material and the
formation of a less polar product (after about an additional 30 min). The reaction is
concentrated to approximately 300 mL. CH,Cl, (about 400 mL) is added and the
reaction is poured into a separatory funnel containing about 200 mL of water. The
phases are separated and the aqueous phase is extracted with CH,Cl, (about 100 mL,
3x). The organic phases are combined, washed with about 200 mL of a saturated
aqueous NaHCO; solution, dried over Na,;SOy, and concentrated under reduced
pressure to afford the bromide as a pale yellow foam. The product may be used in
the next step without further purification.

b) 3a-Hydroxy-3 f-methoxymethyl-21-(1'-imidazolyl)-5 a-pregnan-20-one. To a
suspension of the bromide prepared as above (36.7 g, 82.9 mmol) in about 800 mL of
CH;CN is added imidazole (28.2 g, 415 mmol), and the reaction is heated to reflux
under Ar. TLC (95:4.5:0.5 CH,Cl,:MeOH:triethylamine) may be used to indicate
completion of the reaction (after about 1 hour at reﬂux). The reaction is cooled to
room temperature and is concentrated in vacuo. The resulting oil is dissolved in
about 600 mL of CH,Cl,, washed with a dilute NaHCOj3 solution (about 200 mL,

4x), dried over Na,SO;, and concentrated in vacuo. Purification via flash



-20- Exanple 1 Preparation of 3 a-hydroxy-3

(3-met hoxynet hyl - 21- (1' -i m dazol yl ) - 5a- pregnan- 20- one The title conpound
and its Hyerewm3d¥2de salt nmay be prepared as foll ows. &FT/EP2006/005574

21- Br onp- 3a- hydr oxy- 3/ | - met hoxynet hyl - 5apr egnan- 20-one. To a sol ution of
3a- hydr oxy- 33- net hoxynet hyl - 5a- pr egnan- 20-one (30.0 g, 82.9 nrnol) in about
900 nL of nethanol stirring at rt is ad?gd 3 drops of a 48% aqueous HBr
solution. Bromine (13.9 g, 87.1 mol ) S then added dropw se as a sol ution
in about 200 nL of nethanol over about 2 h during which the reaction is
shielded fromlight. TLC (I% acetone/ CH2C12) may be used to indicate the
absence of starting material and the formation of a | ess polar product
(after about an additional 30 min). The reaction is concentrated to

appr oxi mat el ychdffatobrapbiiaikidich gblaahitifORith 0} 4. 50 adcieC1aMEQHNerieth @aniineon i S

poured into a separatory funnel containing about 200 nL of water. The
phases are séifl &@@uah%gpﬁ@%&woaﬁ%éai@l@@ph Ahdd 191 B/ EHEPEXabout

100 L, 3) . AdC.MORNIE BRSO AIR SOTRAdN, Washok WAL RPH,200 L of

a saturated aqueous oltuti’on, dri’ed 6vér Na concentrated
under reducedCD@Le8 sappeodt.p7.40f(Qrid); Nes s, di)de 84 s, dH) .22 y&|1H)\i-1 DdrHz),The
product may be used in the next step without further purification. g?
3a- Hydr oxy- 3/30%k hblx Jt Hg) 32P-(61 3H) &ildds. Ak ¥-034L dHe dndd 0. &re (5. 36)a
suspensi on of &%ﬁ Qﬁynide prepared as above (36.7 g, 82.9 mml) in about
800 inL of é%B "i's”’added i m dazole (28.2 g, 415 nmmol), and the reaction
is heated to reflux wunder Ar. TLC (95:4.5:0.5 CH2Cl 2: MeOH: tri et hyl am ne)

may be used to_indicate_  _conpletion aqf the,rea?tion (after_about 1 hour at
reflux). The c,)égcl{!y%ﬁnf-éﬁ Qgmegyl-21-(1'-imidazolyl)-5 a-pregnan-20-one,

hydrochloride salt. Hydrochloric gas is bubbled through a solution of 3a-hydroxy-
3pB-methoxymethyl-21-(1'-imidazolyl)-Sa-pregnan-20-one (1.00 g, 2.33 mmol
dissolved in about 35 mL of CH,Cl,) for about 7 min. A white precipitate forms.
The solvent is removed in vacuo to afford about 1.10 g of the hydrochloride salt as a
white solid, m.p. 230-233°C (approx.). 'H NMR (300 MHz, CDCl3) & (approx.) 9.66
(s, 1H), 7.31 (s, 1H), 7.05 (s, 1H), 5.45 (d, 1H, J=18 Hz), 5.26 (d, 1H, J=18 Hz),
3.39 (s, 3H), 3.19 (s, 2H), 2.72 (t, 1H, J=8.7 Hz), 0.76 (s, 3H), 0.70 (s, 3H).



roomtenperature and is concentrated in vacuo. The resulting oil is

di ssolved in about 600 nL of CH2ClI 2, washed with a dilute NaHCO3 sol ution
(about 2080r06/14%392 dri ed over Na2SO4 and concentrat ed PRTERZUWG/005574
Purification via flash WD 21)1)6/ 131392 PCT/EP211116/11115574 -21

chromat ography on silica gel eluting with 95:4.5:0.5
CH2C12: MeOH: triethyl am ne affords about 18 g of the title conpound as a
white solid, mp. 185-187C (approx.). ~ fal . calcd. for C26H40N203: C,
72.86; H 9.41; N, 6.54. '"H NVR (300 MHz, CDCI3) 6 (approx.) 7.40 (s, 1H
7.08 (s, 1H), 6.84 (s, 1H, 4.72 (d, 1H, J=17.7 Hz), 4.64 (d, IH J=18
Hz), 3.39 (s, 3H), 3.18 (s, 2H), 2.57 (t, IH J=8.7 Hz), 0.76 (s, 3H),
0.66 (s, 3H). c) 3a-Hydroxy-3/3-net hoxymet hyl -21-(J'-i m dazol yl)-5a
pregnan-20-one, hydrochloride salt. Hydrochloric gas is bubbled through a
sol ution of 3a-hydroxy-

33- net hoxynet hyl - 21- (1' -i ni dazol yl ) - 5aEya®Bi§an- 20- one (1.00 g, 2.33 mol

di ssolved in about 35 nmL of CH2Cl2) for about 7 min. A white precipitate
fornms. The solvent is removed in vacuo to afford about 1.10 g of the

hydr ochl or i deHgd@bphitis neatrixvblet cBfiptiding Bophyd2aOy-2BIfethapmiakyl) . ' H NVR (300
MHz, CDC13) 6 (approx.) 9.66 (s, IH, 7.31 (s, 1 H, 7.05 (s, IH), 5.45
(d, | H J=181)-imBlazggy]cho-pragnag2@@neiz) , 3.39 (s, 3H), 3.19 (s, 2H),
2.72 (t, IH J=8.7 Hz), 0.76 (s, 3H), 0.70 (s, 3H). WO 2006/ 131392

PCT/ EP2006/ 005574 -22- Exanple 2 Hydrophilic matrix tablet conprising

3a- hydr oxy- 3(fz PERSKYIR HMoxyRikityL 21i(M siaaslon)-- 5a- pr egnan- 20- one

Sa-pregnan-20-one 30 mg
Hydroxypropylmethyl cellulose 30 mg
Spray-dried lactose 88.9 mg
Colloidal silicon dioxide 0.15 mg
Magnesium stearate 1 mg
Total 150 mg

Blend the colloidal silicon dioxide and a fraction of the lactose. Screen the mixture.
Add the 3a-hydroxy-33-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one,
hydroxypropylmethylcellulose, and the remaining lactose to the mixture and blend.
Add the magnesium stearate and blend. Compress the final blend to a target weight
of 150 mg.

Example 3

Encapsulated Melt Extruded Multiparticulates (MEMs) comprising 3a-hydroxy-
3B-methoxymethyl-21-(1'-imidazolyl)-5c-pregnan-20-one



3 a- Hydroxy-3 (3-nethoxynethyl-21-(1'-imdazol yl) 5a-pregnan-20-one 30 ny
Hydr oxypropyl met hyl cellulose 30 ng Spray-dried |actose 88.9 ng Coll oidal
silicon AWORPEI3MI25 ny Magnesi um stearate 1 ng Tot al PCHEEPAYOMBPBAHE t he
colloidal silicon dioxide and a fraction of the |actose. Screen the

m xture. Add the

3a- hydr oxy- 3( 3- net hoxynet hyl - 21-(1' -i n‘i_ggz_ol yl ) - 5a- pr egnan- 20- one,

hydr oxypr opyl net hyl cel | ul ose, and the rémining |actose to the m xture and
bl end. Add the nagnesium stearate and bl end. Conpress the final blend to a
target weight of 150 ng. Exanple 3 Encapsul ated Melt Extruded

Mul tiparticul ates (MEMs) conprising 3a-hydroxy- 3

(3- net hoxynet hyl -21- (1" -i m dazol yl ) - 5a- pr egnan- 20-one WD 21) 1) 6/ 131392

PCT/ EP211116/ 11115574 -23 3a- Hydroxy-3

(3-met hoxynet hyl -21-(1' -i m dazol yl )- 5a-pregnan-20-one 30 ng Eudragit RLPO
50 ny Eudrag?%'}h§ﬁ(§y1§32m?&mx$f‘@§} 1Al condrzod)ny G yceryl behenate 10 ng
Total 250 ngy

Sa-pregnan-20-one 30 mg
Eudragit RLPO 50 mg
Eudragit RSPO 132 mg
Stearyl Alcohol 28 mg
Glyceryl behenate 10 mg
Total 250 mg

Size #1 Hard Gelatin Capsule shell.

Blend the 3a-hydroxy-3-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one,
Eudragit RSPO, Eudragit RLPO, stearyl alcohol and glyceryl behenate. Extrude
using a hot-melt extruder into strands of approximately 1 mm diameter, and cut the
strands into lengths of approximately 1 mm to create the MEMs. Encapsulate the

MEMs into hard-gelatin capsules at a target fill weight of 250 mg.



Size #1 Hard Gelatin Capsule shell. Blend the 3 a-hydroxy-3

(3-met hoxynet hyl -21-(1' -i m dazol yl ) - 5a- pregnan- 20-one, Eudragit RSPQ

Eudr agi t WPRE6/B1¥3ry|l al cohol and gl yceryl behenate. ERECTFR006{(48357Yy a
hot-nmelt extruder into strands of approximately 1 mm di aneter, and cut the
strands into |l engths of approximately 1 mmto create the MEMs. Encapsul ate
the MEMs into hard-gelatin capsul es at target fill weight of 250 ng. WO
2006/ 131392 PCT/ EP2006/ 005574 -24- Exafrple 4 Hydrophobic matrix tabl et
conpri si ng 3a- hydroxy- 3(3-net hoxynet hyl -

21-(1'-imdazol yl)-5a-pregnan-20-one 3 a-Hydroxy-3

(3-met hoxynet hyl - 21-(1' -i m dazol yl ) 5a-pregnan-20-one 30 ng Spray-dried
Lactose 70 ng Hydroxyethylcellulose 10 ngy Cetostearyl Al cohol 25 ng Talc
3 ng Magnesium stearate 2 ng Total 140 ng Wet-granul ate the

3a- hydr oxy- 3( 3- net hoxynet hyl - 21- (1' -i m_ dazo] yl ) - 5a- pregnan- 20-one, | actose
and cetostearyl al cohol using the hydrg%VQP cellulose as a binder. Blend
the dried and screened granulation with the talc. Add the nmagnesi um
stearate and blend. Conpress to a target weight of 140 ng. WO

21) 1) 6/ 131392HRE6p I inhird thbikl bonidrising 3a-hydroxy-3pB-methoxymethyl-

21-(1'-imidazolyl)-5c-pregnan-20-one
3a-Hydroxy-3pB-methoxymethyl-21-(1'-imidazolyl)-

Sa-pregnan-20-one 30 mg
Spray-dried Lactose 70 mg
Hydroxyethylcellulose 10 mg
Cetostearyl Alcohol 25 mg
Talc 3 mg
Magnesium stearate 2 mg
Total 140 mg

Wet-granulate the 3a-hydroxy-33-methoxymethyl-21-(1'-imidazolyl)-5c-pregnan-
20-one, lactose and cetostearyl alcohol using the hydroxyethylcellulose as a binder.
Blend the dried and screened granulation with the talc. Add the magnesium stearate

and blend. Compress to a target weight of 140 mg.



-25- Exanple 5 Melt-Extruded G anul ation (MEG tablet conprising
3a- hydroxy- 3 p-nethoxynet hyl-21-(1'-im dazol yl)-5a- pregnan-20-one 3

a- Hydr oxyWe 20&/13e3% oxynet hyl - 21- (1' -i mi dazol yl ) - 5a- pr e§RAFP2PSHHRETB0 ny

Stearyl Al cohol 20 ng dyceryl behenate 10 ng Dibasic Cal ci um Phosphat e
29 ng Mcrocrystalline Cellulose 30 ng Magnesiun stearate 1 ng Total

ng Bl end t he 3a-hydroxy-3

(3-nethoxynethy|-21-(1'-inidazolyI)-5a36?égnan-20-one, stearyl al cohol
gl yceryl behenate and approximately half of the dibasic calcium phosphate.
Extrude the blend into strands several mmin dianeter, at a tenperature

sufficient to nelt the stearyl alcohol and glyceryl behenate. Cut the
strands into |engths several mmlong. MII the resultant sections of
extrudate using a high-speed mll. Blend the mlled extrudate with the

remai ni ng di basi ¢ cal ci um phosphate and the m crocrystalline cellul ose.
Add t he nagnesi um stearate and bl end. Eﬁﬁﬁp@§% to a target weight of 120

ng. Exanple 6 Controlled rel ease beads conpri sing

3a- hydr oxy- 3(3-net hoxynet hyl - 21-(1'-imdazolyl)-5 a-pregnan-20-one WO

21) 1) 6/ 13139 2MBEX-HxEiddd GialuldtibhY{MHEG) tablet comprising 3o-hydroxy-
3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one

3a-Hydroxy-33-methoxymethyl-21-(1'-imidazolyl)-

So-pregnan-20-one 30 mg
Stearyl Alcohol 20 mg
Glyceryl behenate 10 mg
Dibasic Calcium Phosphate 29 mg
Microcrystalline Cellulose 30 mg
Magnesiun stearate 1 mg
Total 120 mg

Blend the 3a-hydroxy-3-methoxymethyl-21-(1'-imidazolyl)-5o-pregnan-20-one,

stearyl alcohol, glyceryl behenate and approximately half of the dibasic calcium

phosphate. Extrude the blend into strands several mm in diameter, at a temperature

sufficient to melt the stearyl alcohol and glyceryl behenate. Cut the strands into

lengths several mm long. Mill the resultant sections of extrudate using a high-speed

mill. Blend the milled extrudate with the remaining dibasic calcium phosphate and

the microcrystalline cellulose. Add the magnesium stearate and blend. Compress to

a target weight of 120 mg.

Example 6

Controlled release beads comprising 3a-hydroxy-3-methoxymethyl-

21-(1'-imidazolyl)-5a-pregnan-20-one

120



-26 Formula Ingredients Ant/Unit (ng) Am/Batch(g) Step 1. 3a-Hydroxy-
30.0 112.5 Drug Layering 3(3-nethoxynethyl- 21-(1'-im dazo/IrEylg-
5a-pregna‘N02006g‘ﬁ@92Nu Pari el beads 150.0 562.5 Qpadry CPEZEPIO0G/08555: \Wat er
gs 563 mL Step 2. Eudragit L30D-55 20 75 Enteric coat (solids) Triethyl
Citrate 4 15 Talc 4.5 16.9 Witer gs 240nL Total 210 ng 787.5 g Step 1.

Di ssol ve the 3a-hydroxy- 3(3-net hoxynet hyl.-21-(1'-i m dazol yl ) - 5a- pregnan-
20-one in 563 nL of water in a vessel using a mixer. Then dissolve the
Qpadry Clear into this solution. In a 1 kg fluid bed, spray the above
solution onto the NuPariel beads at about 10 nL/m nute at an inlet
tenperature of about 40C Step 2. Disperse the Triethylcitrate and talc into
the water then add the Eudragit L30D dispersion using a m xer. \Wen

di spersed, spray this disgersion onto the drug |oaded|beads fromStep 1 in
a 1l kg fluid hed at about (10 ml /m nute at; an inlet tenperature of about
20C. WO 2006 ﬁ PCT/ ERZBEE oS 74 Amt/Unit (mg) ' Amt/Batch(g)

Step 1. 3a-Hydroxy- 30.0 112.5
Drug Layering 3B-methoxymethyl-
21-(1'-imidazolyl)-

Soa-pregnan-20-one

Nu Pariel beads 150.0 562.5

Opadry Clear 1.5 5.6

Water gs 563 mL
Step 2. Eudragit L30D-55 | 20 75
Enteric coat (solids)

Triethyl Citrate 4 15

Talc 4.5 16.9

Water qgs 240mL
Total 210 mg 7875 g

Step 1. Dissolve the 3a-hydroxy-33-methoxymethyl-21-(1'-imidazolyl)-5o-pregnan-
20-one in 563 mL of water in a vessel using a mixer. Then dissolve the Opadry
Clear into this solution. In a 1 kg fluid bed, spray the above solution onto the

NuPariel beads at about 10 mL/minute at an inlet temperature of about 40°C

Step 2. Disperse the Triethylcitrate and talc into the water then add the Eudragit
L30D dispersion using a mixer. When dispersed, spray this dispersion onto the drug
loaded beads from Step 1 in a 1 kg fluid bed at about 10 ml/minute at an inlet

temperature of about 40°C.



-27- Exanple 7 To determ ne the overall effect and the pharmacokinetic
paraneters of the pharmaceutical conposition according to the invention,
an escal WPnRgo&IBkYRe- dose, random zed, doubl e blind, pPeZdRa0cHHTSTHI | ed
study in healthy mal e subjects has been perforned. The pharnaceuti cal
conposition according to the present invention has been adm nistered as an
oral suspension. The anticipated initial_dose escal ati on sequence is: 1, 3,
10, 30, 100, 300, 600 and 1000 ny. Further, a 60 ng dose of the active
agent has bee tested. Test Popul ation, Inclusion and Exclusion Criteria A
total nunber of up to 72 subjects in groups of 6 subjects were to be
enrolled in the clinical phase | study in the USA Study participants were
sel ected according to the inclusion and exclusion criteria |isted bel ow
In general, healthy male subjects, agegxafiplelre range of 21 to 45 years

whi ch reveal ed a normal sleep history are suitable subjects for the present
study. In particular, subjects were selected according to the follow ng

el st on €1 254G o Y GRG0 e, POy T O

21) 1) 6/ 13139phaamacereitdl coeIpbsilios szdording8o thehioventienhaabsdalating sitgleedosened by

unr emar kabl e | r PAY ﬁ&ﬁ
| abor at ory ev %da '?%?itsy O%%% mdda %b%,?éroggg?rf ogggh]]%(alg&wle 2 r’rs{')uia atory
ECG usi ng Holkeen-peraines. W@rpharrpmatmdalmbnmsmgmascordlng to the present invention

has been administered as an oral suspension.

The anticipated initial dose escalation sequence is: 1, 3, 10, 30, 100, 300, 600 and
1000 mg. Further, a 60 mg dose of the active agent has bee tested.

Test Population, Inclusion and Exclusion Criteria

A total number of up to 72 subjects in groups of 6 subjects were to be enrolled in the

clinical phase I study in the USA.

Study participants were selected according to the inclusion and exclusion criteria
listed below. In general, healthy male subjects, aged in the range of 21 to 45 years

which revealed a normal sleep history are suitable subjects for the present study.

In particular, subjects were selected according to the following inclusion criteria:
Male subjects 21 to 45 years of age.

e With body weight ranging from 40 to 100 kg and a Body Mass Index (BMI)
<30 kg/m2.



Who sleep 6.5-8.5 hours nightly in the 30 days prior to random zati on.

Ni ghtly bedtinme routine is between 9:30 PM and 12: 00 AM for a m ni num of
one week WYWPi2006/138393t udy entry. \Who sign the infornmed cBEERROOGHODIF4t 0
begi nni ng protocol -specific procedures. Subjects which were excluded from
t he present study were those: Wth any history of clinically significant
sl eep abnormality during the past 6 nnz Wth any significant sleep
irregularity in the 30 days prior to ra om zat i on i ncl udi ng ni ght or
shift work. Who travel across ?3 tine zones in the 30 days prior to
random zat i on. Wth oxygen saturation (Sp02) <94% as neasured by pul se
oxi metry. Who take routine daytinme naps (>_ 15 mnutes) in the 30 days
prior to random zation. Wth any history of hypersensitivity to

psychotropic, os MypBatd Kealthy@s deteriinkd banyirdmakably nelicRBlistoatphsical
di sorders such as psychosi s, obse55|ve- conpul si ve di sorder, major
depr essi on or anxiSeEPHREIONCViEal Stangelaboratnry ovrbertipas3gyleptyie IPEEE574

120 Wth a historkcRt A aRHILER pOdik ANLIRL RN a ROESI TEs L. drug

absorption, distri sm ofr cre e any ypnotlc or
sl eep aids, including nelatonin, wthin 30 days prior to randonlzatlon
Wth a history ef Whuagleep 66&-&.6Hm)lursihgh;tdy in the 30 days prior to randomization.

Nightly bedtime routine is between 9:30 PM and 12:00 AM for a minimum of

one week prior to study entry.

e Who sign the informed consent prior to beginning protocol-specific

procedures.

Subjects which were excluded from the present study were those:

e With any history of clinically significant sleep abnormality during the past 6

months.

e With any significant sleep irregularity in the 30 days prior to randomization

including night or shift work.
e  Who travel across >3 time zones in the 30 days prior to randomization.
e With oxygen saturation (SpO2) <94% as measured by pulse oximetry.

e Who take routine daytime naps (=15 minutes) in the 30 days prior to

randomization.
e With any history of hypersensitivity to psychotropic, or hypnotic drugs.

e With any history of psychiatric disorders such as psychosis, obsessive-

compulsive disorder, major depression or anxiety/panic disorders.



Wth a history of seizures, or closed head injury in the past year. Wth a
hi story of snoking or use of nicotine containing products within the |ast
t hree nmorVALW6/ME2consune al cohol i ¢ beverages wit hin f BETEP2QOGROSST48)
hours prior to random zation. W routinely consune 2!5 cups of tea,
coffee, or soda daily in the 30 days prior to random zation. Who consune
caf fei ne-contai ning food or beverages dgging the 3 days before dosing.
Wth any clinically significant illness“during the 30 days prior to

random zation. \Wo use any nedication, including prescription and
over-the-counter nmedications, any vitam ns and/or mneral supplenents that
exceed 300% Daily Values, grapefruit juice, and St. John's Wirt during the
seven (7) days prior to random zation. Who refuse to abstain from food

ten (10) hours prewedidlgstdBsertshyaistehOfontRibn thithhighOibtdfdroWitwrig st udy
drug adm ni stration and refuse to abstain from alcohol, caffeine or

xant hi ne- cont ai ni rAps¢moanalistibyidemgestatiobism ¢iecxeretiphe st udy period. WO
21)1)6/ 131392 PCT/EP211116/ 11115574 -30 Wo participated in a clinical

study in the 30-“«)(@&%& Ay %ﬁn{oﬁ?%?g%éﬁﬁiidg’,{lngum% r@ﬁ%@ﬁﬁdwﬁh&% f4ysP! ood

. S
products in the 30 days pri 0 random zati on ave p05|t|9% results
of urine drug scr geiur teirandeméationi ne, bl ood al cohol

e With a history of drug or alcohol abuse.
e With a history of seizures, or closed head injury in the past year.

e With a history of smoking or use of nicotine containing products within the

last three months.

e  Who consume alcoholic beverages within forty-eight (48) hours prior to

randomization.

e Who routinely consume >5 cups of tea, coffee, or soda daily in the 30 days

prior to randomization.

e  Who consume caffeine-containing food or beverages during the 3 days before

dosing.

e With any clinically significant illness during the 30 days prior to

randomization.

¢ Who use any medication, including prescription and over-the-counter
medications, any vitamins and/or mineral supplements that exceed 300%
Daily Values, grapefruit juice, and St. John’s Wort during the seven (7) days

prior to randomization.

e  Who refuse to abstain from food ten (10) hours preceding dosing and for four
(4) hours following study drug administration and refuse to abstain from
alcohol, caffeine or xanthine-containing food or beverages for the entire study

period.



HBsAg, HBsAb (unl ess subject has been i munized), anti-HCV, or anti- HV.
Wth a sleep latency >30 m nutes, or sleep efficiency <85% or >95% as

i ndi cat edVEBOHIB1¥Peep 1 og fromDay -7 to Day -1, or byPCREPA608¥abhy on
the night of Day -1 (first night after checking in). Mnor deviations from
the inclusion or exclusion criteria are allowed only by special permssion
fromthe Sponsor's nedical nonitor prio% to entry of the subject into the
study. Study Design: The study is desig gd as an escal ati ng singl e-dose,
random zed, doubl e-blind, placebo-controlled study in healthy adult male
subj ects. The study will be conducted in cohorts of 6 subjects, 4 of whom
w Il be random zed to receive active drug and 2 of whomw I | receive

pl acebo. Up to 12 groups may be studied. WO 2006/ 131392 PCT/ EP2006/ 005574
-31 The anti ci pat@thoipattidipdtedidseclatctkaidly omthRSPURYS pribsto randeinizatdon. 30,

100, 300, 600 and 1000 ng. This sequence may be changed, if indicated,

based on the followng principles: 1) An addition subject group at a
previ ous dose IévéwhﬁévnﬂgdQﬁﬁ@ﬁ%3k¥@n”8ﬁ%%%E@L?ﬁ@ﬁéﬁimWEéPr BY{alionon; 2)
Reducing the escalation ratio for a subsequent cohort, including study of

a dose | ower thgn y/hg hB(/@ﬁ@éi'hﬂQre%@ SRR scﬁ‘é’@l ﬁﬁmécotﬁﬁﬁé? blgelicdmRy, be
adm nistered with food (e.g., high fat meal) to détermne the influence of

f ood on bi oavai | abilBsAg,. HBwb (ardesssisjeetrad bodrt immouided)t ardi-HE3E owiahti- not  be
greater than 1/104ﬁﬁ; previ ously adm ni stered, well-tol erated dose under
fasting

e With a sleep latency >30 minutes, or sleep efficiency <85% or >95%, as
indicated by the sleep log from Day -7 to Day —1, or by the actigraphy on the
night of Day —1 (first night after checking in).

Minor deviations from the inclusion or exclusion criteria are allowed only by special
permission from the Sponsor’s medical monitor prior to entry of the subject into the

study.

Study Design:

The study is designed as an escalating single-dose, randomized, double-blind,

placebo-controlled study in healthy adult male subjects.

The study will be conducted in cohorts of 6 subjects, 4 of whom will be randomized
to receive active drug and 2 of whom will receive placebo. Up to 12 groups may be

studied.



conditions. The criteria for dose escal ation are safety, tolerability, and
avai |l abl e pharmacokinetic data follow ng adm nistration of study drug to
each cohdWP20@iS83%scal ati on will continue until dose-| PRIEPRYOO0BITEI ty is
encountered or until the rmaxi mum dose is reached. Basically the study is

designed in the follow ng phases: Screening Baseline Period Tr eat ment
Peri od The screening period can last for,,up to 28 days prior to
random zation. During this period, sub?ééts will be assessed for study

eligibility and maintain a sleep log for 6 consecutive nights prior to
adm ssion to the study unit. WO 2006/ 131392 PCT/ EP2006/ 005574 -32 The
follow ng evaluations will be perfornmed in the Screening Period after the
subj ect signs an inforned consent on or prior to Day -7. Medical history
Physi cal exanTh@ddteipatedinitial dssedsssalatixygguersatisir B3, 00, I6a90) W), YO hhdiger
pul se oxinetr Laboratory eval uations Conventional 12-lead ECG 24 hr

ECGwith a rplyqoé?_rm&@?ihi_tsaﬁqwcgmam hregedall ingiededidased arethgdolinyiagd

ﬁéf: gf' gp |C—|-r 'll%ﬂ@%}fzét?g :S B duftfonafsdbfed BFdup G WRRR RIS tev e BthSy BE 8fubig b he
enhance the clinical observation; 2) Reducing the escalation ratio for a subsequent
cohort, including study of a dose lower than the preceding maximum dose; and 3) A
dose level may be administered with food (e.g., high fat meal) to determine the
influence of food on bioavailability. When administered with food, the dose will not
be greater than 1/10 the previously administered, well-tolerated dose under fasting

conditions. The criteria for dose escalation are safety, tolerability, and available

pharmacokinetic data following administration of study drug to each cohort.

Dose escalation will continue until dose-limiting toxicity is encountered or until the

maximum dose is reached.

Basically the study is designed in the following phases:

e Screening
e Baseline Period
e Treatment Period
The screening period can last for up to 28 days prior to randomization. During this

period, subjects will be assessed for study eligibility and maintain a sleep log for 6

consecutive nights prior to admission to the study unit.



Recorder, they are restricted fromvigorous physical activities or
exerci se. The above nentioned | aboratory eval uati ons include: Hematol ogy,
serum cheWwp209y131392 ver function tests, serol ogy for HBBGH/EPHBSARSS74
anti-HCV, and anti-HV, urinalysis, blood alcohol, and urine drug/cotinine
screening. A prelimnary evaluation on the subject's eligibility will be
performed based on inclusion and exclua#on criteria specified above and
the results of the above exam nations he Baseline Period is from
check-in on the evening of Day -2 to immediately prior to the first
pre-dose neasurenent on Day 1. During this period, subjects will stay at
the study facility and be further assessed for their eligibility through
updat ed medical history, physical exam nation, vital signs, pulse

oxi metry, | abDiefollbwitgestatuatidhsigill BE p&Estied,in Ak $urediig PeHbduftdriife subject
overni ght actigraphy, and CCT (Conputer WO 2006/ 131392 PCT/EP2006/005574
~33 Cogni t i vesignssn)infpiered,cansent ampopePdp dyiess Scal €) trai ning. Their
sleep log from Day-1 will be conpleted and revi ewed on the norning of Day
1. Subjects whopg #ﬁ&ﬁhﬁ y criteria will be random zed at the end of the
Basel i ne Peri od. Basefine period will start at adm ssion to study unit
on the eveni ng @Chydeyl ex2mimtdnend i nmedi ately prior to the first pre-dose
measurenent on Day 1. Subjects will be admtted to the study unit on Day -2
and be confi red Mitgl ﬂﬁesfaC|I|ty until study Day 3 (4 nights and 5 days).
Meal s and snack mnll Vi No food or drink is
permtted to be le§ raP 19 eﬁ&% Mﬁhgg cﬁlltl#?(énﬁg%the subj ects. No
grapefruit, g.ramgf,d;ﬂdtotrybwmﬁlongl cohol, caffeine or xanthine containing

food or beverage (1 ncluding chocolate) will be allowed during the entire
stay. No ¢ Conventional 12-lead ECG

e 24 hr ECG with a Holter monitor or a H-12 Digital Recorder

Inclusion and exclusion criteria

During the 24 hr period when subjects are wearing the Holter or H-12 Digital

Recorder, they are restricted from vigorous physical activities or exercise.

The above mentioned laboratory evaluations include: Hematology, serum chemistry,
liver function tests, serology for HBsAg, HBsAb, anti-HCV, and anti-HIV, urinalysis,

blood alcohol, and urine drug/cotinine screening.

A preliminary evaluation on the subject’s eligibility will be performed based on
inclusion and exclusion criteria specified above and the results of the above

examinations.

The Baseline Period is from check-in on the evening of Day -2 to immediately prior

to the first pre-dose measurement on Day 1. During this period, subjects will stay at

the study facility and be further assessed for their eligibility through updated medical
history, physical examination, vital signs, pulse oximetry, laboratory tests, drug

screening, 24 hr ECG, 24 hr EEG, overnight actigraphy, and CCT (Computer



snoki ng or nedi cation other than study drug, including over-the-counter and
herbal nedications, such as St. John's Wrt, will be permtted. If any
medi cat i OMOI2806/IS&¥2 during the baseline period, even toPCH&XR2000/03Aver se
event, the subject will be discontinued fromthe study. Baseline vital
signs and SPO2 wi ||l be nmeasured in supine position at approxinmtely - 24,
-23.75, -23.5, -23, -22.5, -22, -21, -283-I 9,-18,-16,-14 and -12 hrs
pre-dose after the subjects have rested’in a supine position for 3

m nutes. In addition, baseline conventional 12-lead ECGs and EEG wi th SPQ2
will be performed. Blood al cohol, urine drug/cotinine screen and

| aboratory tests (hematol ogy, serum chem stry, liver function tests, and
urinalysis, etc.) will be performed. The subjects' sleep |log for the past
6 days w || beogretveTest) dndrSSS (Syartfoldi Slyepividss 30416) AR NP2 TRET SIEER R EN5574
-34 The treatnent period wi|]l be up to i-dﬂ¥s in_duration. In the norning
of the dosi ngP2¥%al Wil be reapletadand rpdevsd, g tHeABaming ofdday e Subjees yfhodose of

either the a%%é(%nt?%%ﬂi’eﬁa%iﬂ%e W AGEPS: thd BEd éﬂ%ie%gawféﬁoa.e moni tor ed

closely for safety be tested using various pharnacodynam c neasures
during this phase. E. g. blood and urine sanples wll| be collected for

det er m nat i onlfsfBasgbne pereasnwibstproat asimishien tcstpdpeunigen itheeieningsof Day -2

net abolites. The ubl - Bl,i nd Phase ~starts with the collecti.on of the first
b e-dose. moadienE iR Bio RS a3l ol pbRE AR BV L Loy on Day 5.
Pre-dose vital sign neasurenents, pulse oxinmetry and ECG wi |l be perforned
in the above order within 30 mnutes prior to dosing. Further, pre-dose

bl ood sanpl e and

Subjects will be admitted to the study unit on Day —2 and be confined to the facility
until study Day 3 (4 nights and 5 days). Meals and snacks will be provided by the
study center. No food or drink is permitted to be brought into the study facility by
the subjects. No grapefruit, grapefruit juice, alcohol, caffeine or xanthine containing
food or beverage (including chocolate) will be allowed during the entire stay. No
smoking or medication other than study drug, including over-the-counter and herbal
medications, such as St. John’s Wort, will be permitted. If any medication is used
during the baseline period, even to treat an adverse event, the subject will be

discontinued from the study.

Baseline vital signs and SpO; will be measured in supine position at approximately -
24,-23.75, -23.5,-23,-22.5,-22,-21, -20, -19, -18, -16, -14 and -12 hrs pre-dose

after the subjects have rested in a supine position for 3 minutes.

In addition, baseline conventional 12-lead ECGs and EEG with SpO; will be

performed.

Blood alcohol, urine drug/cotinine screen and laboratory tests (hematology, serum
chemistry, liver function tests, and urinalysis, etc.) will be performed. The subjects’

sleep log for the past 6 days will be reviewed for eligibility.



| aboratory tests (hematol ogy, serumchem stry, liver function tests, and
urinalysis) wll be collected after the vital signs, Sp02 and ECG have
been nmeasWPad6/18¥¥3equent | y, pre-dosi ng SSS (Stanford sPEEFHPAMSHITEA]l e) and
CCT (Conputerized Cognitive Tests) will be performed after the pre-dose

bl ood sanple collection. SSS wll be done first, then CCT wll be
performed in the follow ng sequence: Sipple Reaction Tinme, Choice Reaction
Time, and then Digit Vigilance. After admnistration, vital signs and SpQ2
will be taken at 0.25, 0.5, 1.0, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 24, 30,

36, 48, 60, 72, 84 hrs after dosing, and at End of Study, which 1is 96 h

after dosing. Pharmacokinetic sanples will be analyzed after each cohort to
exam ne the extent of drug exposure. Blood sanples will be collected for
determ nation of the active agent, its nmetabolites, and rel ated substances

at the followng tine-points: 0.25, 0.5, 1.0, 1.5, 2, 3, 4, 5, 6, 8§,

10,12, 24, 3 36, 48, 60, ,72..84 hr _,after dosi.ng, and at .End.of = Study. Up
Lo’ 5 addi 11 ontie BissPSitaeig Bl s ardaivnag et tn Frgupmiriesia et o
21)1) 6/ 131392da|§g{{r?§é30231®ﬂ11§4 fahddRréd to recdRe ahld@alldosd Bkiffer RIRACHRE Halipet i €

paranmeters draws change if indicated after the analysis of blood
sanpl es fromdingei plasehwohbe sylgcts Salhpe swnitpted dheselyolior sdfelodindfbedested ising

i gns, pul i met ECG bt ai . P inect i |l es h
bean & aken f roNeUReh iR Reats Rere EaBsbE hisehaks dop et e viE Brilenc
i nventi on conpili s dllected A& deformiBhtiohQ il co@ertEhtRAGT L dWive @bend@aniytdr oxy- 3

R- met hoxynet hyl - 21- (1' -i m dazol yl ) - 5a- pr egnan- 20- one. The nean pl asna
concent r at i orn@pbelies.subj ects anal yzed is provided in Table II. Table 11

The Double-Blind Phase starts with the collection of the first pre-dose measurement

on Day 1 and continues to the End of Study on Day 5.

Pre-dose vital sign measurements, pulse oximetry and ECG will be performed in the
above order within 30 minutes prior to dosing. Further, pre-dose blood sample and
laboratory tests (hematology, serum chemistry, liver function tests, and urinalysis)

will be collected after the vital signs, SpO, and ECG have been measured.

Subsequently, pre-dosing SSS (Stanford sleepiness scale) and CCT (Computerized
Cognitive Tests) will be performed after the pre-dose blood sample collection. SSS
will be done first, then CCT will be performed in the following sequence: Simple

Reaction Time, Choice Reaction Time, and then Digit Vigilance.

After administration, vital signs and SpO, will be taken at 0.25, 0.5, 1.0, 1.5, 2, 3, 4,
5,6,8,10, 12, 24, 30, 36, 48, 60, 72, 84 hrs after dosing, and at End of Study, which
is 96 h after dosing.

Pharmacokinetic samples will be analyzed after each cohort to examine the extent of
drug exposure. Blood samples will be collected for determination of the active agent,
its metabolites, and related substances at the following time-points: 0.25, 0.5, 1.0,
1.5,2,3,4,5,6,8, 10,12, 24, 30, 36, 48, 60, 72, 84 hr after dosing, and at End of
Study. Up to 5 additional post-dosing blood sampling(s) may be performed and/or



Time (h) 1 mg 3 ng 10 ng 30 ng 60 nyg conposition conposition conposition
conposition conposition 00 00O0O0 0,25 00 0 0,26625 0,6355 0,5

0, 02525 OVQ299513p39247625 9, 185 65,435 1 0,463 3, 04025 ZOTEPEWS/08IS7H
250,125 1,5 0,69675 3,8775 26,2125 111 267 2 0,97825 5, 2975 25,375 106, 1
251,5 3 1,1315 5,2625 21,9875 94,4 243,75 4 1,2125 4,7125 17,8 84,35
210,75 5 1,125 4,325 - 15,19875 70, 375 %76,25 WO 2006/ 131392

PCT/ EP2006/ 005574 -36 6 1,12 3,58 13,5% 5 63,575 153 8 0,93075 2,925
10, 2675 48,55 115,675 10 0,807 2,195 7,875 39 85,8 12 0,667 1,687 6,205
29,55 68,25 24 0,3755 0,90475 2,405 7,585 20,225 30 0, 2835 0, 53375

1, 248625 9,445 12,625 36 0,2155 0, 34175 1,21175 4,1225 7,25 48 0,119

0, 155 0,685 2,145 3,2875 60 0 0,0545 0, 3655 1,04125 1,4215 72 0 0,03225
0, 198875 0, 62B¢ g/ &Fhan84cdkinktid, phfim dders AR Maytdange if indicated after the

analysis of blood samples from previous cohort(s). Samples will be collected after

vital signs, pulse oximetry, and ECG are obtained.

Pharmacokinectic samples have been taken from the pharmaceutical composition
according to the present invention comprising, 1 mg, 3, mg, 10 mg, 30 mg and 60 mg
of 3a-hydroxy-3p-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one. The mean

plasma concentration of the subjects analyzed is provided in Table II.

Table II
Time (h) 1 mg 3 mg 10 mg 30 mg 60 mg
composition | composition | composition | composition | composition
0 0 0 0 0 0
0,25 0 0 0 0,26625 0,6355
0,5 0,02525 0,17275 2,447625 9,185 65,435
1 0;463 3,04025 20,22625 82,2 250,125
1,5 0,69675 3,8775 26,2125 111 267
2 0,97825 5,2975 25,375 106,1 251,5
3 1,1315 5,2625 21,9875 94,4 243,75
4 1,2125 4,7125 17,8 84,35 210,75
5 1,125 4,325 - 15,19875 70,375 176,25




96 0 0 0,022625 0, 08175 0, 21375

serum chem stry,

using SSS and CCT will

0.5, 1, 1.5, 2, 3, 4, 5 6, 8, 10, and 12 hr post dosing,
pul se oximetry assessnent,
performed prior to CCT. WD 200

sign,

wll be

-37 During the study,

necessary,

t he

| nvest

liver function tests,
and 48 hd¥P01B&P2dosi ng and at End of Study.

In additi

and
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t he meal s
i gat or

subj ect dependi ng on the degree

and return
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remai n confi
due to any a
assessnents
early discon
pul se rate,
exam nati on,
function tesg
Havi ng now f
of ordinary
and equi val e
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| aboratory tests (henmatol ogy,
urinal yses) wll
Phar mac 86¥HRA06/08¥3Es s ment
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order as pre-dosing) at

af t

er vital

rmacoki netic sanple collection.
$131392 PCT/EP211116 /11115 5 7 4
be given at pretermned tinmes and if
may decide to skip certain neal(s) for a

of sedation at the tine of such neal.
Subj ects nay | eave the facility after the 48-hour procedures are conpl et ed,

SSS

@ the fagijlixy for [gssequent 1psozedur ¢63 6vs5tal $igm

and bl ood draws) at specified tinmes. $ubjects may be asked to
nhed--at-—the studv—sitie at—theldiscretion—of the |l nhvestigatol
ferse evd 95%3085 ot r8r92§af ety t@patad ré%é%ns En HISOW%t udy

M || be pgrfornmed at] 96 hrs post-dosing|or at the|tine of
jguation.foldyzs wTToheel ude Yiigak signszg bl ood presgures,
respiratqry rate and tenperatiure), pul $e oxinetry, phyS|ca
ECG, | ahoratory tests (hematlol ogy,  setum chem strv __liver

LK and urlOd®7ysi s) | 1&%d phar 18@6RiI nect 12965 ood s%ﬁﬁ?ing.

|l |y descr|i bed this|invention| it will be understopod by those
HTT 1N P@":‘/'Sg” Thglgohhe Saieg 463N he pekkprned Wi a W de
nt range qf’ ’ ’ ’ ’

30 0,2835 0,53375 1,248625 9,445 12,625

36 0,2155 0,34175 1,21175 4,1225 7,25

48 0,119 0,155 0,685 2,145 3,2875

60 0 0,0545 0,3655 1,04125 1,4215

72 0 0,03225 0,198875 0,62375 0,7625

84 0 0 0,105 0,32025 0,417

96 0 0 0,022625 0,08175 0,21375

In addition, laboratory tests (hematology, serum chemistry, liver function tests, and

urinalyses) will be done at 24 and 48 hours after dosing and at End of Study.

Pharmacodynamic assessment using SSS and CCT will be performed (with the same

order as pre-dosing) at 0.5, 1, 1.5, 2, 3,4, 5, 6, 8, 10, and 12 hr post dosing, after vital

sign, pulse oximetry assessment, and pharmacokinetic sample collection. SSS will be

performed prior to CCT.



conditions, formrulations and other paraneters w thout affecting the scope
of the invention or any enbodi nent thereof. Al patents and publications
cited her¥PROY1813%ul |y i ncorporated by reference herei RCIEPRMG0pSS574
entireties. -38- CLAIMS 1. Pharnmaceutical conposition, conprising

3a- hydr oxy- 30- net hoxynet hyl - 21- (1' - i m dazol yl)-5a. - pregnan- 20-one or a
phar maceuti cal | y-acceptabl e salt or sol gaﬁ t hereof, and one or nore

phar maceuti cal | y- accept abl e exci pi cuts, erein the conposition provides
steady state plasma | evel s of 3a-hydroxy- 3(3-nmethoxynet hyl - 21-

(1" -imdazolyi)-5a-pregnam 20-one in a range of fromabout 5 ng/nL to about
500 nglnL for a duration of fromabout 12 h to about 24 h foll ow ng

adm nistration. 2. The pharnaceutical conposition according to claiml,
wher ei n t he couggstheiseidy, the mcatbesgilldieegidsn sttpasternpinad timeb an@ifmeoéssary, the

3a- hydr oxy- 3(3- et hoxynet | syl -21-(1' - i w/idaz Sat , pr egnan- ne in a
range of fro&P&%@atosmamglﬁﬁﬂef%glaéaa&talswaﬂé #%{as%?lfef}rﬁ ReRstine 5o tilogeat o
about 400 ng'&ﬁsedeftfoﬂ%ﬁ%‘%ﬁﬁe?psdlﬁln%al.t0 about 325 ngt'nl, from about 50
ngl mL to about 100 ngl rom about 100 ng/nL to about 250 nglnl. 3,

The pl sarntaceutical conposition according to claim1, wherein the
conposi tion $bisetsdmay kewathe facikiteafisr shartd-hewrairacedpres are completed, and

3a- hydr oxy- 3(| X n a
range of fr om a ouothﬁ)1 mﬁ }@ ﬁ% %Séfhlemi ﬁﬁé‘g%ﬁﬁé)ﬁ (n{t‘)ﬂﬂ S§§1 &%&pgﬁ%rrﬁgr%%&e)ﬁlﬁ)gal
conposi tion ajews)dit @p‘]ecﬁﬁbd&ﬂﬁeso rBubgéctemal be aékeHQo Bemaih ebefimed att hlee study site

phar maceuti cal conposition conprises fromabout 20 ng to abo 40
preferably alf the @gprﬁﬂm of the Investigator due to any adverse events or other safety related

3ar - hydr oxy- 3(3-pet hoxynet hyi -21. (1" -i m dazol yl ) - 5a- pregman- 20- one.

End-of-Study assessments will be performed at 96 hrs post-dosing or at the time of
early discontinuation. This will include vital signs (blood pressures, pulse rate,
respiratory rate and temperature), pulse oximetry, physical examination, ECG,
laboratory tests (hematology, serum chemistry, liver function tests, and urinalysis)

and pharmacokinectic blood sampling.

Having now fully described this invention, it will be understood by those of ordinary
skill in the art that the same can be performed within a wide and equivalent range of
conditions, formulations and other parameters without affecting the scope of the
invention or any embodiment thereof. All patents and publications cited herein are

fully incorporated by reference herein in their entireties.



5. The pharmaceutical conposition according to any one of clainms | to 4,
whercim the pharmaceutical conposition is suitable for oral _

adm ni stration. 6. The pharnaceutical conposition according to claim 3,
wherein the pharmaceutical conposition is in the formof a hydrophilic
matrix tablet, an encapsulated nelt-extruded nultiparticulate, a

hydr ophobi ¢ matrix tablet, nelt- extruded granul ation or controlled

rel ease beads. -39- 7. The pharnaceuticéﬁ'conposition of any of clains 1-6
for use in the treatnent of anxiety, depression, alcohol addiction and/or
dependence, prenenstrual tension, prenenstrual syndrome or prenenstrual
dysphoric disorder. 8. The pharnaceut C&aIMfonposition according to claim7
for use in the treatnment of anxiety. 9. The pharnmaceutical conposition

according toyclai g, for use in the treatnent of a geperali,zed

anxi ety di so} der ﬂ%rﬂg %un | 598?18%‘?90“0BW@“%S&@H'&E'W“@FE@?‘E@#?'(E ;

post - t r aunat {eidezolybsin-pregnan2@ene opr s pharmacansicallyyacekiptebledsalt &0 solfateise of a
har maceut i Cthere6f) i ol r ol b I 6 40 the

br epar o SOk 0 S0 S S e, SUBUT, ol ol

. . ical

(i Sor dor . paTRaiREn PO S stks DASRIRyAA o oSO RRe RO RT Tl |
stress di sor tléimidszbilasa-progriaa2)-ai Snradange SRREMSHLONS ngAML ehabodddd ct i on
and/ or depengong Gor @&&@??@ﬁ@i@&&%'ﬁ@woﬁ{ SR RRbIHR aasiRLR0E O

prenenstrual dysphoric

2. The pharmaceutical composition according to claim 1, wherein the composition
provides steady state plasma levels of 3a-hydroxy-3p-methoxymethyl-21-(1'-
imidazolyl)-5a-pregnan-20-one in a range of from about 50 ng/mL to about 500 ng/mL,
from about 50 ng/mL to about 400 ng/mL, from about 50 ng/mL to about 325 ng/mL,
from about 50 ng/mL to about 100 ng/mL or from about 100 ng/mL to about 250
ng/mL.

3. The pharmaceutical composition according to claim 1, wherein the composition
provides steady state plasma levels of 3a-hydroxy-3B-methoxymethyl-21-(1'
imidazolyl)-5a-pregnan-20-one in a range of from about 50 ng/mL to about 250 ng/mL.

4, The pharmaceutical composition according to any one of claims 1 to 3, wherein
the pharmaceutical composiﬁon comprises from about 20 mg to about 40 mg,
preferably about 30 mg, 3a-hydroxy-3B-methoxymethyl-21-(1"-imidazolyl)-5a-
pregnan-20-one,

5. The pharmaceutical composition according to any one of claims 1 to 4, wherein
the pharmaceutical composition is suitable for oral administration.

6. The pharmaceutical composition according to claim 3, wherein the
pharmaceutical composition is in the form of a hydrophilic matrix tablet, an
encapsulated melt-extruded multiparticulate, a hydrophobic matrix tablet, melt-
extruded granulation or controlled release beads.



-39.-
7. The pharmaceutical composition of any of claims 1-6 for use in the treatment of anxiety,

depression, alcohol addiction and/or dependence, premenstrual tension, premenstrual syndrome

or premenstrual dysphoric disorder.

8. The pharmaceutical composition according to claim 7 for use in the treatment of anxiety.

9. The pharmaceutical composition according to claim 7 or 8, for use in the treatment of a
generalized anxiety disorder, panic disorder, obsessive compulsive disorder, post-traumatic stress

disorder or social anxiety disorder.

10. A use of a pharmaceutical composition according to any one of claims 1 to 6 in the
preparation of a medicament for the treatment of generalized anxiety disorder, panic disorder,
obsessive-compulsive disorder, post-traumatic stress disorder, social anxiety disorder, depression,
alcohol addiction and/or dependence, premenstrual tension, premenstrual syndrome or

premenstrual dysphoric disorder.
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