PHARMACEUTI CAL COVPCOSI TI ONS OF A NEURCACTI VE STERO D AND USES THEREOF
Background of the invention Field of the invention The present invention
rel at es tWOh&/MBided of nedicinal chem stry and to phar REEERRESADSS74
conpositions useful for treating nood disorders and the |ike. Mre
specifically, the invention relates to pharmaceutical conpositions of

3a- hydroxy- 3b-net hoxynet hyl -21-(1"'-im dazolyl)-5 a-pregnan-20-one or a
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conpositions. Rel ated background art

3a- Hydr oxy- 3b- net hoxynet hyl - 21- (r-i m dazol yl )-5 a-pregnan-20-one is a
synt hetic neuroactive steroid. Its rirrg .nol ecul ar target is the
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272 specifically, the invention relates to pharmaceutical compositions of 3a-hydroxy-
3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one or a pharmaceutically-
acceptable salt or solvate thereof, that provide sustained therapeutic plasma levels of
3a-hydroxy-3B-methoxymethyl-21-(1'-imidazolyl)-Sa-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)



(Endocrin. Metab. 55,):E885-91(1997)), anxiety (see, e.g., Purdy, RH, et
al, Proc. Natl. Acad. ScL 55:4553-57 (1991), Vanover, K E , et al., J.

Phar macol WORRQs/13T39@r . 295: 331' - 45 (2000), Strdhle, A, é‘CTéEPZO%MiﬁW Gen.
Psychiatry 60: 161-68 (2003)), depression (see, e.g., Dong, E., et al, Proc.
Nat|. Acad. ScL 95:2849-54 (2001), Rupprecht, R and Hol sboer, F., Trends
Neur oscL 22:410-16 (1999), Uzunova, V. ,2et al, Proc. Natl. Acad. ScL

95: 3239-44 (1998)), epilepsy (see, e.qg. Carter RB., et al., J.

Phar macol . Exp. Ther. 250:1284-95 (1997) Laxer, K, et al, Epilepsia 4TA
187-94 (2000), Kerrigan, J.F., et al, Epilepsy Res. 42:133-39 (2000)), and
premenstrual syndrone (PMS) and prenenstrual dysphoric disorder (PMDD){see,
e.g., Rapkin, A J., et al, Qbs. Gyn. 90:709-14 (1997), Montel eone, P., et
al, Eu. J. En@degighdtapkislA. 269ta136(b200ﬁ) 9030'91;11%(199:3), Mcﬁitelad)ne Bi,et al.,

Psychl atry 54;151- 6 (20 31)2 Pat ent Nos. 5,939, 545 an 277, 838
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of stress or 9053 ty, npood disorders including depression, prenenstrual
syndronme or post tal depression. See, e.g., '838, col. 60, line 60 through
col. 61, line 65. One such conmpound is 3a-hydroxy- 3b-nethoxynethyl -
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aspect of the present invention is directed to a pharmaceutical conposition

conpri si ng 3a- hydroxy- 3b- net hoxynet hyl - 21 - (|1
'-im dazol yl)-5a- pregnan- 20- one 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:



or a pharmaceutically-acceptable salt or solvate thereof, and one or nore
phar maceuti cal | y-accept abl e exci pients, that provides steady state

t her apeutWe 2p06aSh02| evel s of PCT/EP2006/005574

3a- hydr oxy- 3b- met hoxynet hyl - 21- (r-i m dazol yl ) -5 a- 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/nm, parttﬁqlarly from about 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/nlL. A further aspect of the present
invention is directed to a nethod of treating a condition or disorder which
treatnent benefits from sustai ned therapeutic plasna | evel s of 3a-hydroxy-3
b- met hoxynet hyl - 21- (I "' -i m dazolyl)-5 a-pregnan-20-one. In one enbodi nent,
the condition is a nood disorder.Brief description of the drawings Fig. 1
is a graphical representation of the plasma concentration |evels over tine.
Fig. 2 is a graphical representation of the sem-logarithm c plasm
concentration |evels over tinme. Fig. 3 is a grapmcal representation of a
dose-normal i zed plot of a plasm concentration<€@er time. Detailed
description of the invention The present invent on/ rovides a

phar maceuti cal conposition useful for the treatjMg one or nore conditions
or disorders in a human, which conposition proyides
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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.



sustai ned therapeutic plasma | evel of 3a-hydroxy-3b-nmethoxynethyl -

21- (1" -imdazolyl)-5 a-pregnan-20-one. In one enbodi nent, the

phar maceWP2a¥6/1Bd3%ul ati on is a solid, oral dosage for mPCNER3HEGI00353h or

di sorder treatable with a pharmaceutical conposition of the present

i nvention can be selected from anxi ety, depression, alcohol addiction,

al cohol dependence, prenenstrual tension, prenenstrual syndrone and
prenenstrual dysphoric disorder, anong b hers. Anxi ety includes, for
exanpl e, generalized anxi ety disorder, panic disorder, obsessiveconpul sive
di sorder, post-traumatic stress disorder, soci al anxi ety disorder and the
like. Cinical studies suggest that

3a- hydr oxy- 3b- net hoxynet hyl - 21- (r-i m dazol yl )- 5a- pregnan-20-one has the
fol | ow ng pharnmacokinetic properties in humans follow ng oral dosing: (1)
rapid absorption with Tniax ran |ng fron1ab ut 1 to about 3 hours; (2)

vari abl e Cmax | evel s between ség} cddescriptian ofthegrawingpan

dose- proportional Crax val ues; and (4) Ti/2 values that averaged
approximately 12 hours across five different dosing groups. See Table I,
bel ow. . In tHig contgxphicd r¢freseptation ot theplemma cmcepthaiond ets onedriticne.
paraneters such as AUC, Cnax and tnax refer to nean val ues. The val ues
reported in brackets correspond to standard deviations. Table | G ven these

phar macoki netgig, ﬂ%%pﬁﬁﬂﬂl@eﬁ e rEse'n%t@ﬁ'o'fﬁiéE‘s‘énﬁh@é rﬁl%HRﬂﬁb&th&b% eRPARKe of
provi di ng pI?sn? | evel's of 3a-hydroxy- 3b-nmet hoxynet hyl -21-(1"'-i m dazol yl) -
evels over time.

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



5a- pregnan- 20-one in a defined therapeutic range will be beneficial in
treating disorders that require sustained therapeutic plasma | evels of the
drug, sucWO280Zb¥2di sorders and the |ike. These sust ai REG/EFRYUSABST vel s
may be effected using appropriate technologies, e.g., controlled-rel ease
formulations. It is believed that such fornulations will confer advantages
over imredi ate-rel ease fornul ati ons, such as sustained efficacy, reduced
side effects and inproved ease of dosing. The concentration gradients or

bl ood plasma curves can be described by the paraneters such as Chax, tmax
and AUC. These paraneters are inportant in describing the pharnmacokinetic
properties of a specific drug formul ation. Paraneters descri bing the bl ood
pl asma curve can e.g. be obtained in clinical trials, by admnistration of

t he active agépk valued) aad (BdF hydivex Yhdd hveregdioappnetimgtely 24 hohr's-acrosslifizel yl ) -5

Vel oa of ¢ he e POBEY 6 He- 4O ndA E/AFAgRAT T ESeR mean” ALG
Cmax and t maxqyalig, ?r}garﬂg&ﬁdiﬁ‘&ﬁ:pak‘eﬁnét% sEANELXUCOTC, L NdRE eS€RE to A¥&NT T on,
phar macoki neti ¢ paraneters such as AUC, Crax and tmax refér to nean val ues.

| f phar macokivadtascTixavanestrepartaiiolbrakerseamrespond to Slandard deviatichsar e nmeasur ed
for healthy human subjects, they are typically obtained by neasuring the
devel opnent of bl ood plasna val ues over time in a suitable test popul ation
of heal thy human gypjeqcts. Bl ood sanples of the subjects may be taken at

any suitable timp_intervals, preferably
Oral Dose | N Thax (1) | Croax AUC (0-24) | Ty (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 22.4(3.2)
0.5)
3mg 4 2.8(1.0) | 5.7(1.7) 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.



at any one or a conbination of the followng tinme 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 - dosiW@,20¢Ad1¥2 End of Study, which may be e.g. at GETHPIFO6HPSST4

adm ni stration of the dose. The term "healthy" human subject in this
context refers to a typical male or female of usually Caucasian, Bl ack
Asian or other specified origin with average val ues as regards hei 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
according to inclusion and exclusion criteria which are based on and in
accordance wth recommendations of the International Conference for

Har noni zation of Clinical Trials (ICH). For the purposes of the present

i nvention, healthy subjects may be identified according to the inclusion
and exclusion criteria as outlaid in the Exanples. Thus, inclusiqgn criteria
conprise an agameieretsscribing hebleadplaana survg cap g Depiiamed anelimealtdalsm 40 to

100 kg f . . i . q
neal th - evi danc A PLOY ATy AR e bR PR B TEG
hi story, physircal-igxRabINBLIc2preghht-ab-ohk 8 nunBBOs R LRAY e RsBEWHEID The 12- | ead

el ectrocardi ogram (ECG, and anbul atory ECG using Holter-nonitor for a
period of 24 Woed plastrgvelves of thaéndividpaldest peesbay arslthensdvsrgeed 62 S-8n8arhour s
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signi ficant siReRacokinetic parameters such as AUC, Cpax and t,, refer to mean values.

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;



abnormal ity during the past 6 nonths; any significant sleep irregularity in
the 30 days prior to random zation including night or shift work;
travel | i NjO2RE¥6HSE3923 tinme zones in the 30 days prior toPCAFRIHOHETSTHN;
oxygen saturation (SpQ2) <94% as neasured by pul se oxinetry; routine
daytime naps (>15 mnutes) in the 30 days prior to random zation; any

hi story of hypersensitivity to psychotrgpic, or hypnotic drugs; any history
of psychiatric disorders such as psychosi's, obsessive-conpul sive disorder,
maj or depression or anxiety/panic disorders; a history or any current
condition that mght interfere with drug absorption, distribution,

nmet abol i sm or excretion; use of any hypnotic or sleep aids, including
melatonin, within 30 days prior to random zation; a history of drug or

al cohol abusegenaralliylood Yieslth, seideticed by Dlacle bhsignifioastl, abnounyl finditgseonpast
year; a history of snoking or use of nicotjne containing Products W thin
the last thre8eHsHtngorye aﬁxseﬁﬁb@wwnémoraweahﬁgms@ Iabetatorysyalugfions, h2-lead

forty-eight ( q i o) ] FOR: LiRe. i o0 5
cups” of {oa, ‘aprsaticeR B0 ul ARAATNER LET LRS- AARRITDE ) Pt ol
consunpti on di4 kaifr§.dunthen ticadubjaegpfefarablg slcbpy €58y howvhg mighyl ytih¢h33 @ldays

before dosing;.any clinically significant iJlness during the 30 days prior
to randoni zatBHH:1 sRdomizAtions PrS%F?ﬂil}‘l(‘ﬂ‘@H? ?’lé“’ﬁ?é‘é‘lﬁ‘?ﬁf‘?'on and o P
over-the-counter nedications, any vitam ns and/or m neral supplenents that
exceed 300% Dai ly Val ues, grapefruit juice, and St. John's Wrt during the
seven (7) days prior to random zation; refusage to abstain fromfood ten

Typical exclusion parameter comprise any history of clinically significant sleep
abnormality during the past 6 months; any significant sleep irregularity 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



(10) hours preceding dosing and for four (4) hours follow ng study drug
adm nistration and refuse to abstain from al cohol, caffeine or

xant hi ne-WORPY/131393f ood or beverages for the entire stul¢TEFRRGHISST4
participation in a clinical study in the 30 days prior to random zati on;

bl ood or bl ood product donation in the 30 days prior to random zati on;
positive results of urine drug screen, yrine cotinine, blood alcohol,

HB5Ag, HB Ab (unl ess subject has been inmmnized), anti-HCV, or anti-HV,

sl eep | atency >30 mi nutes, or sleep efficiency <85% or >95% as indicated
by the sleep log fromDay - 7 to Day - 1, or by the actigraphy on the night
of Day - 1 (first night after checking in). If pharmacokinetic paraneters
such as nean tnmax, Crax and AUC are obtained in subjects, the subject group
wi || conpri sefmdsmibtedrhgesrfontherentife surhyj partod; paticipasomsid dimeatisexdy o the
subjects wll_ e.qg. be 4, 8, 10, .20,..30, 40 50, 60, 72, or ev nor e .

ot ent o. " Subj B RAAr O pB0RpiatpRLpIa o HPad PlosOei bRt e SRR  on
to be treat edi rhRorfiRiGE (posiiiey rddf1tdb OURRALP kG e6D MPint So@hins Wib&PAIEoRI1 Z €S
e.g. for exanmination of dose escalation. For the purposes of the present

i nvention, subBetediBe\b Galosebeyecthanbesyridinmnizas)idné-Had osansinHaVigsleep

exclusion criteria ovided w thingdhe Ex | es. i s t.0 be understqod
that val des. of ka7 OBRIES o elodhPlsihey BT freoth b SN IR I8  have
been deduced fiomtihe, LB Bawtl,tdadydiad @ctigfd;ﬁnﬁ oneh€nipht f Degl-1 (fifckaighi £ftef, al |
of which relate to single dose studies in healthy human subjects. However,
it is assurredcheﬁ]alflgé@r-rpar able results will be obtained upon steady state

If pharmacokinetic parameters such as mean ty,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-



adm nistration in healthy human subject or single dose and steady state
adm nistration in human patients. The pharmaceutical conposition according
to the pr¥9&pto/IBk3Panti on exhi bits Tmax- val ue in the raR§&EFRO0SIHII4 1.5 to
about 5 hours, preferably in the range of about 1.3 to about 3.5 h and nore
preferably in the range of about 1.6 to about 3.2 h. Cinical studies
suggest that the conpositions according,to the present invention are
rapi dly absorbed, preferably independeh?'fron1the anount of active agent,
i .e. 3a-hydroxy3b-net hoxynet hyl -21-(r-i m dazolyl)-5 a-pregnan-20-one
present in the pharmaceutical conposition according to the present
i nvention. The Cnax val ue of the pharnaceutical conposition of the present
invention is in the range of about 1.0 ng/nL to about 1.8 ng/nL, preferably
in the range 3pmateuiméthd]-2 0/ Minti¢azaBoMba-brégnag/doloderekntizsage form
conprising 1 3a- hydr oxy- 3b1neth0ﬁ¥neth | -2 ) )
1-(1'-inidazgﬂyﬂymﬁaﬁgﬂégﬁ@ﬂﬂgen@%@IIH&éJ cSgRl Eeon: he phar maceuti ca
conposition of the present invention is in the range of about 4.0 ng/nL to
about 8.0 ng/nL, preferably in the range of about 4.0 ng/nL to about 6.5
ng/ mL, nore pref@abile bf thaphbondcebtichl sghpbsition abthetpré&etkt ingértionfioin thedosage
formconprising 3 3a- hydroxy-3 b-net hoxynet hyl - 21- (1
'~im dazol yl )ra%?-quggwaho 2@%%@ abmléléﬂwmﬁap@éerablym&wﬁﬁ%mf@@@m L3l
conposition qf L nyent i .S d . k 5.9 ng/nmL to
about 46, 3 naiEC pRRFET T py RIERY R IR ol bUAREANET 1 383G}
3B-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one.

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



ng/ m. to about 32.0 ng/nL, nore preferably fromabout 25.0 ng/nL to about
28.0 ng/nL for a dosage form conprising 10 ng 3a-hydroxy-3 b-net hoxynet hyl -
21-(1' -i VAW WYI25a- pr egnan- 20- one. The Cmax val ue of PEREPRMAORREEUL i cal
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 about 108.0 ng/nL to about
134.0 ng/ L, nore preferably in the ran S_Of about 115.0 ng/nL to about
125.0 ng/nL for a dosage form conprising 30 ng 3a- hydroxy-

3b- net hoxynet hyl - 21- (r-i m dazol yl )-5 a-pregnan-20-one. The Cnax val ue of

t he pharnmaceutical conposition of the present invention is in the range of
about 218.0 ng/nL to about 479.0 ng/nL, preferably in the range of about
275.0 ng/nL to about 385.0 ng/nL, nore preferably from about 300 ng/nL to
about 350 ng/ M50y md fops dgsagk domn comprisiig 60 nfO3 dbydroxy-3p-methoxymethyl-

3a- hydr oxy- 3b- met hoxynet hyl - 21-(1'-im dazolyl)-5 a-pregnan-20-one.

Further, by thle(Zinidszelybato-pregotn2f®nghar maceuti cal conpositions according
to the present invention, greater than dose proportional Crax val ues may be
obtai ned. Greater than dose proportional Crax value in the context of the

present i nvenkirther,/BARS adhaistidion E thevshad Sdtuti B8 IcdRIpoZiEInS RS rdiR WetheS not
constant hi other words, the normalized Chnax for an anount 1, e.g. 10 ng,

of active ageRfessnsinyertiane graafethandoss properional Conailyes maybeohitined. 2, e. g.
1ng of active agent. The greater than dose proportional Chax behavi our of
t he active agent 3a-hydroxy-3b-net hoxynet hyl -

Greater than dose proportional Cp,x value in the context of the present invention

means that the active agent normalized Cp,« value is not constant. 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.



21- (1" -imdazolyl)-5 a-pregnan-20-one is also shown in Fig. 3. Fig. 3 shows
a dose nornalized plasnma concentration vs. tinme diagram The normalized
Cmax val UN@20¢¥131¥é 3 ng, 10 ny, 30 ng and 60 ng dosage PEHEFRYEHBISA ng t o

t he present invention conprising

3a- hydr oxy- 3b- met hoxynet hyl - 21-(r-i m dazol yl ) -5 a- pregnan-20-one are
greater than the Crax obtained for the igg dosage form according to the
present invention. The normalized Crax values obtained for the dosage forns
conprising nore than 1ng acitive agent may have normalized Crax val ues
which are at |east about 2, at |east about 2.5, at |east about 3, at |east
about 4, at least about 5 tinmes greater than the Cnax val ue obtained from
the 1ng dosage form according to the present invention. It can be assuned

t hat dosage fTHdEeMbi thhn a6¥EPrbp&tioRAIE | hadlué&lofitBe Pharmaceutical compositions
3a- hydr oxy- 3b- met hoxynet hyl - 21- (r-i m dazol yl ) -5 a-pregnan-20-one exhi bits
dose” propor t i asaerdingrfathe/picsend iyreation may piawder p sggificapoperesse AfyGhotrhilgei ng

ar eater t han BF gk defffa g BRRNRE R pOL PRI aR RO A Gt
| east about 26vedr at | east about 25 may be achieved with the dosage forns

of the present invention conpared to the Crax val ue of the 1ng dosage form
according to the present invention. The greater than dose proportional Cnax

aventi on oy EEury B B B R e A BB it o
active agent ospRhih-30lo8btayrange 0t AHoulBinginal Aeebdut 506 hg/aiL.t Othesane
evel therapeutic ranges of 3a-hydroxy-3f-methoxymethyl-21-(1'-imidazolyl)-

Sa-pregnan-20-one include 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 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



Therapeutic plasma | evel s of 3a-hydroxy-3b-net hoxynet hyl - 21-(r-i m dazol yl) -
5a- pregnan- 20- one can range from about 5 ng/nL to about 500 ng/nm. O her

t her apeutWe 20e0gé¥2of 3a- hydr oxy- 3b- net hoxynet hyl - 2 1- ( PCTIERRYPAPOISF4 ) -

5a- pregnan- 20- one i nclude from about 50 ng/nlL to about 500 ng/nL, from
about 50 ng/nL to about 400 ng/nL, from about 50 ng/nL to about 325 ng/ni,
from about 50 ng/nL to about 250 ng/nmi, Erom about 50 ng/nL to about 100
ng/ m., and from about 100 ng/nL to about 2250 ng/ m.. These steady state

pl asma | evel s can be effected using appropriate technol ogies, e.g.,
controll ed-rel ease formul ati ons having an appropriate rel ease profile. The
appropriate release profile can be achi eved, for exanple, using single or
mul ti particul ate delivery systens. Exanples of single delivery systens

i ncl ude, but Wy gonded kighhd gdntles, spheroiiB] pdldets atel Ohshe bher lynd] theclosmder | X
tabl ets and tabl ets with control |l ed-rel ease coatings. Exanpl es_ of

mul ti parti cul 8@ of fha et Hvepn mlambear@amslta8|autﬁb1@b@r@ eoatﬁ@bwthﬁ syst ens

such as Melt c@ﬁ%ﬂ&?ﬁlé\é@é Eba‘%ﬂ{ r%%‘%gélﬁét _Ig(ﬁ);nﬁ% ks Otﬁ@&?‘ih@ tRRAgEA! | ed

rel ease coatings such as coat & bea ease

phar maceut i cadontroﬁprb&iletaisemsitetrad:,cnmd|opgomarllytdtherm1msaatueutwalb¢mcemabtay i ncl ude
a controlled-rel gase a con{) al I e&rel ease materi al V\/m ch is incorporated
into the mat rigedigRgush phoAersadiyepts. solarnts, HPrigARtELFtS-s applied as a
controlled rel ease coating over a substrate conprising the active agent.

The term
Examples for controlled release formulation may include formulation disclosed in

WO001/32148, US 4,861,598, US 4,990,341, US 4,884,909, references cited therein

and others discloed in the art.

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-



"substrate" may include beads, pellets, spheroids, tablets, tables cores,
etc. The controlled release nmaterial nay be hydrophobic or hydrophilic as
desired. WhethosSayé forns according to the present inveRCIIR2006/0835¢+ abl y
oral dosage forms, maybe provided e.g. as granul es, spheroids, pellets,
etc. On the other hand, the dosage formof the present invention may be
prepared as a tablet core coated with a gontrolled rel ease coating or as a
tabl et conprising a matrix of the active agent, controlled rel ease
material, and optionally other pharnmaceutically acceptable ingredients such
as binders, diluents, colorants, lubricants, etc. Exanples for controlled
rel ease formulation may include formulation disclosed in WO01/32148, US
4,861,598, US 4,990, 341, US 4,884,909, references cited therein and others

di scl oed in the(ihidakolyDnR:-prepash-08dhe thdl @oMPAEIRIRIEd forins ©PBRASIdk3NS Of
the present invention provide therapeutic steady state plasma | evel s of

3a- hydr oxy- 3 I-msthesymnetiyh 2l -(12imidazolylrSdeprognany2(Gore, pspegialip hyOratee f or a
duration of fromapoyt 12 h to about 24 h foILom%ﬂgxgdninistration. I n
anot her enbodiRBHt JYFREOP MY RgewW dyring mapHRiwing -QYIORE present

3o bydr oxy. S0 SRRy 5! ShRaI B AR R Seesions o for a
duration of fdoprabpBa-Gydrok9-380@Ethotymbthipb 1 QWiRgd 20 PS&ptéina®20-one,
3a- Hydr oxy- 3 b-net hoxynet hyl - 21-(r-i m dazol yl )-5 a-pregnan-20-one may exi st
as optical i sorthe Bydrethemmap weew)ovennaetdhe td thediygicseoninobtutes Isphidmoayreni ¢
m xtures and 3B3-methoxymethyl-21-(1'-imidazolyl)-5a-pregnan-20-one.
Also included within the scope of the present invention are compositions that provide
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,



enantionerically-enriched m xtures of such optical isoners, as well as the
i ndi vidual entantioners that may be separated according to nethods that are
wel | knowWMOR80¢Kd¥e of ordinary skill in the art. 3a-Hy@€dEP2@®6/005574

b- met hoxynet hyl - 21-(r-i m dazol yl )-5 a-pregnan- 20- one nay exi st as

i sonorphic crystalline habits as described in U S. Patent Appl. No.

60/ 604, 447, which is hereby incorporate?4by reference in its entirety. Al so
included within the scope of the present 'invention are conpositions that
provi de steady state therapeutic plasma | evels of

3a- hydr oxy- 3b- met hoxynet hyl 21- (1" -i m dazol yl ) -5 a- pregnan- 20-one t hat
conpri se solvated fornms of 3a-hydroxy- 3b-nethoxynethyl-21 - (I
'-imdazol yl)-5a- pregnan-20-one, especially hydrated fornms. Hydration may
occur during premehaaialisyndgoraé, ppambystituakdysphoric disorder and the like. Anxiety

3b- met hoxynet hyl - 21- (1 ' -i m dazol yl)-5 a- pregnan-20-one or c osi tions
conpri si né 3 ai_n%lyg?s@)f&_eggnm, Igggﬁf%llé%eﬁfpx@?y (?igor%er, panic d?soréer, &ggss?\le-l

L (1 -1 dazolopldds BsSURABoS A AR YrcbI\BsdfE, 3bdiANmIARY, BISGHEr iOhe! | M
due to the hygrd%bo%?csnatd?g of a-ﬁ&d?oxy§ B%Enefﬂogyné%ﬁ§ﬁ@2rl-(le

' -1 m dazol yl )likea- pr egnan- 20-one. Al so included within the scope of the
present invention are conpositions that provide steady state therapeutic

pl asma | evel s of 3a-hydroxy-3b-net hoxynet hyl - 21-(1'-im dazolyl)-5

a- pregnan- 20-one that conprise phar macpufhi¢ighd y- acceptabl e salts of

3a- hydr oxy- 3b- met hoxynet hyl - 21- (r-i m dazol yl ) -5 a- pregnan- 20- one.

Phar maceuti cal l y-acceptabl e acid addition salts are formed by mxing a
eI The term "treating” or "treatment” of a condition or disorder as employed herein
refers to (i) inhibiting the condition or disorder, i.e., arresting the development of the
condition or disorder or its clinical symptoms, and/or (ii) 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.



3a- hydr oxy- 3b- net hoxynet hyl -2 1-(1'-i m dazol yl ) -5a-pregnan-20-one with a
solution of a pharnmaceutically-acceptable non-toxic acid such as

hydr ochl WPEI3E92f unari c acid, nmaleic acid, succinic RETEP2HOPIE4 aci d,
citric acid, tartaric acid, carbonic acid, phosphoric acid, oxalic acid,

di chl oroacetic acid and the |ike. Pharmaceutically-acceptable basic salts
are formed by m xing a solution of 3a-higroxy-3b-nethoxynethyl-21 - (1
"-imdazol yl)-5a-pregnan-20-one with a solution of a
pharmaceutical | y-accept abl e non-toxi c base such as sodi um hydr oxi de,

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 which treatnment benefits from sustai ned therapeutic plasm |evels
of 3a-hydroxy- 3b-nmethoxynet hyl-21-(r-im dazolyl)-5 a-pregnan-20-one. The
met hod of treating conprises admnistering to a subject in need of such
treatment a ph e dakup dadicatenihe sraxigmiieqd plagns seicertraipnofdhgagiive

t herapeutic p . € 3a- Sl 101 i Sy 0.

b et hoxy et (PPl I MO Aty a1 0 simidaoly)So-pregmanidcone.

t he present invention. Such conditions and disorders include nood disorders
such as anxiety, depression, alcohol addiction and/or dependence,

premenstrual tedsionlysiadisniss thedimepeiat gnehich thefems taluals gydsHomn ethar sor der
and the |ike.ygnxiet yo {h'%%'x'%gcﬁpt $Bhe g%‘a%ﬁ:ﬂ 0b9GVE] Flabhf dofiiirGtign, di sor der,
pani ¢ di sorder, obS8¥ssiveconpul sive di sorder, post-traumatic Stress
di sorder, social anxiety disorder and the |iKke.
The AUC (Area Under the Curve) value corresponds to the area of the 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.



Definitions The term"treating"” or "treatnment"” of a condition or disorder
as enployed herein refers to (i) inhibiting the condition or disorder,
i.e., arr¥oRPgidii®e devel opnent of the condition or di s8EHEP2H6/0PISI4
clinical synptons, and/or (ii) relieving the condition or disorder, i.e.,
causi ng tenporary or pernmanent regression of the condition or disorder or
its clinical synptons. The term "chiral genter" refers to a carbon atomto
whi ch four different groups are attachéb,'or a sulfur atomto which three
different groups are attached, where the sulfur atomand its attached
groups forma sulfoxide, sulf nic ester, sulfoniumsalt or sulfite. The
term"enantioner” or "enantioneric" refers to a nolecule that is
nonsuperi nposable on its mrror inage and hence optically active wherein
t he enant i oneTherteinat astdined rpleased i0defimeddor pagodes olithe preseneindentimt asahe and
its mrror imalge rotates the Bl ane of polarized |ight in the opgosite
di rection. THeleasreh3o-hrdiaxy3Briaethpxymethyl-2-(k'wmnidagelybipapregart-dOwne at
enanti omers and, WolCh\ §19R0L G L n&ﬁf’i‘tg}def{ Syithl! ﬁqettﬁéﬁa}ée\ﬁﬁ%gxﬁ%tqu? BelowFf €rs
to the separation or goncentrat] on or epletion of one 0 WO
enanti oneri c tboicdvely over ApkacdibLtimEe apbutdRurenadboudBhdiabt yparinridched”
refers to a mxture in_which one enantioner is_present in a greater .
concent r at i oouFsaT even longer. The term “sustained release” differentiates the preparations in
accordance with the invention from “immediate release” preparations. The terms

“sustained release” and “controlled release” are used interchangeably.

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



its mrror image nol ecul e. The Crax val ue indicates the maxi mum bl ood pl asma
concentration of the active agents, i.e. 3a-hydroxy-3 b-nethoxynethyl -

1- (1 ' -1 nWVese/BI3925a- pr egnan- 20- one. The tmax val ue i n@#CE&PYWPS74 | me

poi nt at which the Crmax value is reached. In other words, trmax is the tine
poi nt of the maxi mum observed plasma concentration. The AUC (Area Under the
Curve) value corresponds to the area of ghe concentration curve. The AUC
value is proportional to the anmpunt of ~ dsive agents, i.e.

3a- hydr oxy- 3b- met hoxymet hyl -2 1-(1'-im dazol yl ) -5a- pregnan- 20- one absor bed
into the blood circulation in total and is hence a neasure for the

bi oavai l ability. The AUC(0-24) value is the value for the area under the

pl asma concentration-tinme curve fromthe time of admnistration to until 24
h after adm nthsdughta first makienviand theh drdpasé p fivstini@imemt Beforelthke for the area
under the plasma concentrationti curve fromthe tinme of admnistration to
the | ast moastMSBIETER et B rrherioee Saimistsrh e 1t hemssond uperse ino a

ratio of the éaﬁ@éqtya%w%o 't%ta??ﬁ(ﬁ FBG1HR first E@m%ﬁ hif$h AGEMunfRc t he
b PRI b ARRn? B

anount of active agent term "bi oav I ned “pur poses
of the presenturvapassdsi tbmugh atslaeomb«he:ntnmoaﬁmmdfmeaond desedgtelbbm such as

3a- hydr oxy- 3b- net hox h m dazol pregnan-20-one are
abso)r/bed f rorﬁd{’%@s{f @;SV %l ﬁéoveﬁb@ %‘r’ﬂ"i"“’i’?ﬁ $ﬂr0[pﬁé0 88?&08 UG Re
present invenyhieRid ﬁi‘o%%hetﬂ%t ﬂi%ﬁi’huﬂ{ THhE, SRR pladmd 689t clit&HURicas ke The

term "sustained rel ease” is defined for purposes of the present invention
as the repeated doses and the associated step-by-step accumulation of active agent, until it

levels off to a point where absorption and elimination are in balance. This state, at
which absorption and elimination 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



rel ease of 3a-hydroxy-3b-net hoxynet hyl -2 1- (|
'-im dazol yl)-5a- pregnan-20-one at such a rate that blood | evels are
mai nt ai neNOvNeGi339%2he t herapeuti c range but bel ow t oxi c PCEEPRM6HVIT4 a
period of time of about 6 hours or about 12 hours or about 24 hours or even
| onger. The term "sustained rel ease" differentiates the preparations in
accordance with the invention from" 'nngglate rel ease" preparations. The
terns "sustained rel ease"” and "control Tl rel ease” are used
i nterchangeably. The termt /2 is defined for purposes of the present
invention as the anount of tine necessary for one half of the absorbable
dose of 3a-hydroxy-3b-net hoxynethyl- 21-(1'-im dazolyl)-5 a-pregnan-20-one
to be transferred to plasma. This value may be cal cul ated as a "true" val ue
(whi ch woul d 4bakes hnbd abaadguinfollbivengcddniaistrafios|thetorapdsaibnheg Bs gpeh, rat her
than an "apparent” absorption half-life. The term"steady state" neans that
a pl asma | eveWiswpergdayi ven drug has been achi eved and which i s maintained
wi th subsequent doses of the drug at a level which is at or above the
m ni mum ef fecti ve therapeutic level and is below the mnimumtoxic plasm
| evel for 3a-TydfotlswirbexartphaxiilostdnylbuPde abt limit) tHazopbdsitiénseandrreethads &0-
one. The niniHun1effect|ve t?%éa peutic leyvel wll artlal deternlned
by the extendh®Prasey Igeditipag Ohgrabttabie it tipps %P‘%‘\?BW“B%% Plhe vametywt| | pe
wel | under st aQ@lqfnt prégaawér%ﬁr&u%ﬁcmre&kn Aldicdl Mdraghy Ui WERR YFeEMEN
is highly subjective an r eat

obvious to those skllled in the art are within the spirit and scope of the invention.



i ndi vi dual variations may occur anmong subjects. It is clear that after the
adm ni stration of each dose the concentration passes through a maxi nrum and
t hen agaiWo@P@PS139 a mi ni num The steady state nmay be #E3EPRUWEMH0HI4
follows: At the timet =0, the tinme the first dose is adm nistered, the
concentration Cis also 0. The concentration then passesthrough a first
maxi mum and then drops to a first nlnln?ﬁl Before the concentration drops
to 0, another dose is adm nistered at 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 nrum after the second dose
has been adm ni stered, which is above the first nmaxi mum and drops to a
second m ni mum which is above the first mninum Thus, the blood plasma
curve escal ates due to the repeated doses and the associ ated step-by-step
accurnul ation of active agent, until it levels off to a point where
absorption and elimnation are in bal ak¥@MPissi s state, at which absor ption
and elimnation are in equilibriumand the concentration oscillates
constantly between a defined mninmumand a defined maxi nrum is called

st eady st at e.3cordphdgrIfrartioxgaletsdspopidehand0-ohe chiebppapared fioiwent i on can
be adm ni stered by any neans that achieve their intended purpose. For
exanpl e, admi (ﬁRéftsm@ﬁoesﬁmaﬁa%am-ngﬁgg@ﬂc%ﬁ-awemsodim ﬂmlémﬂsas deseribpdhbycul ar,

i ntraperiton ucca r.ou ct al r erally,

|t asyst em CAPSRAPRCH A agT RO eregpaap rAFTFagof - S RRAEL
3a-hydroxypregnan-20-ones: Allosteric Modulators of the GABA Receptor," J.
Med. Chem. 40.61-72 (1997).

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.



powders, ointments, drops or transdermal patch), or as an oral or nasal
spray. Alternatively, or concurrently, admnistration can be by the oral
route. AMPRPYWIBE20n of the pharmaceutical conpositi onECHEPRHE/PSELent
invention by the oral route is currently preferred. Frequency of
adm ni strati on should be appropriate for the duration of action anticipated
for the adm ni stered conposition. For ésnple for a conposition that
prOV|des t herapeutic plasnma | evel s of 3&-hydroxy- 3b-net hoxynet hyl -
21- (1" -imdazolyl)-5 a-pregnan-20-one for a duration of fromabout 12 h to
about 24 h follow ng adm nistration, the conposition nmay be given once per
day. Simlarly, for a conposition that provides therapeutic plasma | evels
of 3a-hydroxy- 3b-net hoxynet hyl -21-(r-im dazolyl)-5 a-pregnan-20-one for a
duration of fromabout 6 h to about 12 h follow ng adm nistration, the
conposition may be given tw ce per day The, fol | ow ng exanpl es |Ilustrate
but do not limt, the conpositions and Exgnplsds of the present invention.
O her suitable nodifications and adaptations of the variety of conditions
and paraneters normally encountered in clinical therapy and which are
obvi ous to t hirsparstion d&£3b-hpdiolvg-3@-methorymibthipl-21 4 Hamidizolyl)-fadregape0of t he
i nventi on. Exanpl es 3a- Hydr oxy-3 b-net hoxynet hyl - 5a- pr egnan- 20- one can be
prepared fromM"3R) - spiro[ oxirane-2a, 5a-pregnan]-20-one and sodi um
nmet hoxi de as descri bed by Hogenkanp, et al., "Synthesis and in Vitro
Activity of 3b-Substituted-

The title compound and its hydrochloride salt may be prepared as follows.

a) 21-Bromo-3 a-hydroxy-3 f-methoxymethyl-5 a-pregnan-20-one. To a solution 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



3a- hydr oxypr egnan- 20-ones: Allosteric Mdul ators of the GABA A Receptor,”
J. Med. Chem 40:61-72 (1997). Based on single-dose trials of

3a- hydr oxX¥y02BeaiBidxynet hyl - 21- (r-i m dazol yl ) - 5a- pr egn&TER2¢E055(her e
dosing was with i medi ate- rel ease suspensions, a dose of approxi mtely 30
ng (based on the free conpound) given once daily is expected to be
appropriate for a conposition that prov%ﬂes t herapeutic plasma | evel s of
3a- hydr oxy- 3b- net hoxynet hyl - 21- (|1 t-im tlazol yl ) - 5a- pregnan-20-one for a
duration of fromabout 12 h to about 24 h follow 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 20 ng/day to about 40 ng/day. |If the

3a- hydroxy-3 b-nmet hoxynmet hyl - 21-(1'-im dazolyl)-5 a-pregnan-20-one is in
the form of ahsa@hitogaphy opkiligh geloedititgt Wth0S: 4t 00 SHEH AR MYOHmyethgantge.  Such
nmodi fications E%g well within the know edge and Cfgabilities of one of

skill in the aords ahout 4894 Eheditie sanneyngd 88 a whits squddanp- A3ud 87 Ce@PRXat i on
of action. FOLnfXAm for AARREOS CaPIERY] Batiehy 6k, Bt (kAspoMIHyNe [T ee
conpound) given tw ce Jalfy IS expected o bé appropriate for a conposition
t hat provi desCD@B) apapproc) prasgsd H)ev.eB gs,dH), 6.84 (s, 1H), 4.72 (d, 1H, J=17.7 Hz),

3a- hydr oxy- 3b- net hoxynet hyl -21- (1" -im dazol yl)-5 a-pregnan-20-one faor_a
duration of A EhMbbi—1 N2k & BB 2 18 (olDoRioRds ddhr iv4 iz .66 (B3l o 1
Preparation Q{@§ézgﬁgroxy-3 b- met hoxynethyl -2 1-(1 '-imdazolyl)-5

a- pr egnan- 20-

¢) 3a-Hydroxy-3 f-methoxymethyl-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).



one The title conmpound and its hydrochloride salt may be prepared as
follows. a) 21-Brono-3a-hydroxy-3b-net hoxynet hyl - 5a- pregnan-20-one. To a
sol uti on ¥ 28&/B3yW2oxy- 3 b- net hoxynet hyl -5 a- pregnan- 20PEHEPLEE/00554 82. 9
mmol ) in about 900 nL of nethanol stirring at rt is added 3 drops of a 48%
aqueous HBr solution. Bromne (13.9 g, 87.1 mmol) is then added dropw se as
a solution in about 200 nL of nethanol 3er about 2 h during which the
reaction is shielded fromlight. TLC (19 acetone/CH 2C1 2) may be used to

i ndi cate the absence of starting material and the formation of a | ess polar
product (after about an additional 30 mn). The reaction is concentrated to
approxi mately 300 nL. CH2Cl 2 (about 400 nlL) is added and the reaction is
poured into a separatory funnel containing about 200 nL of water. The
phases are separated and the aqueous phase is extracted with CH2C 2 (about
100 nmL, 3x). The organi c phases are conbi ned, washed with about 200 nL of a
saturated aqueous NaHCCB sol ution, dri E§a®RErZ Na2SO4, and concentr at ed
under reduced pressure to afford the bronm de as a pale yell ow foam The
product may be used in the next step without further purification. b)

3a- Hydr oxy - 3bHypabplikiy medthy kab2et cOmprisingizdazyalryty-3 f-nietho:6amahyl20- one. To a
suspensi on of the brom de prepared as above (36.7 g, 82.9 mmol) in about
800 mL of CH3IUN'-smuldadeal)iio-geeenie2028¢2 g, 415 nmmol), and the reaction is
heated to refl ux

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

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



under Ar. TLC (95:4.5:0.5 CH2CA 2: MeOH: tri et hyl am ne) may be used to

i ndi cate conpletion of the reaction (after about 1 hour at reflux). The
reacti on WO 2006136¥2t 0 room tenperature and i s concent r aP€d/EPRVOGQBII4 The
resulting oil is dissolved in about 600 nL O CH2O 2, washed with a dilute
NaHCO3 sol ution (about 200 mi, 4x), dried over Na2SO4 and concentrated in
vacuo. Purification via flashchromat ogr_?ghy on silica gel eluting with
95:4.5:0.5 CH2CA 2: MeOH: tri et hyl am ne affords about 18 g of the title
conmpound as a white solid, mp. 185-1870C (approx.). Anal calcd. for
C26HAON2C3: C, 72.86; H, 9.41; N, 6.54. 1H NMR (300 MHz, CDCl 3) d (approx.)
7.40 (s, IH, 7.08 (s, IH, 6.84 (s, IH, 4.72 (d, IH J 1| 7.7 Hz), 4.64
(d, I'H J=I 8 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-3b-net hoxynet hyl -21-(l '-imdazolyl)-5
a- pregnan- 20- one, hydrochl gride salt. drochl oric gas is bubbled through a
sol ution of %W&FW%B‘Wﬂf%ﬁ’HW#@ﬂF(wm?‘f@;(orlyli)m dazol yl)-5

a- pregnan- 20-one (4. 2033 .mol di ssol ved in abo m. of CH2C 2) for
about 7 mn. A Whifuegge e%?épi%g’tee forms. The sol vent |U§SOI§l noved in vacuo to
afford about Budk@eigROPOL he hydrochl oride salt as a whddmgsolid, mnp.
230-2330C (approx.). 1H NWR (300 MHz, CDC 3) d (approx.) 9.66 (s, IH, 7.31
(s, I'H, 7.05EydsagiiREPO5 45 (d, IH, J=18 Hz), 5.26 (di32mg J=18 Hz), 3.39
(s, 3H, 3.1 .72 (t, IH J=8.7 Hz), 0.76 ( Hy, 0.70 (s,

3H) . Exanpl e gSt lrépl%)lhi)llzc matri x tabl et conprising f&mﬁ

3a- hydr oxy- 3bGlyetiybkghvattey| - 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.



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

b- met hoxynet hyl - 21- (r-i m dazol yl ) - 5a- pregnan-20-one 30 ng

Hydr oxypr¥EyPeB3f2 cel | ul ose 30 ng Spray-dried | act ose PSE/ER2M§/00354 oi da
silicon dioxide 0.15 ng Magnesium stearate 1ng Total 150 ng Bl end the
colloidal silicon dioxide and a fraction of the |actose. Screen the

m xture. Add the 3a-hydroxy-3b-nethoxyn§ hyl -21-(1"'-im dazolyl)-5

a- pregnan- 20- one, hydr oxypropyl et hyl cefT'ul ose, and the renmaining | actose
to the m xture and bl end. Add the magnesi um stearate and bl end. Conpress
the final blend to a target weight of 150 ng. Exanple 3 Encapsul ated Melt
Extruded Multiparticul ates (MEMs) conprising 3a-hydroxy-

3b- net hoxynet hyl -21 - (|1

'-im dazol yl ) - 5a- pregnan- 20- one3a- Hydr oxy- 3b- met hoxymnet hyl - 2

1- (1" -imdazolyl)- 5a-pregnan-20-one 30 ny Fudragit RLPO 50 ng Eudragit
RSPO 132 ny Example 4

Hydrophobic matrix tablet comprising 3a-hydroxy-3B-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.



Stearyl Al cohol 28 ng G yceryl behenate 10 ng Total 250 ng Size # 1 Hard
Gelatin Capsul e shell. Blend the

3a- hydr oxX¥yO0280nBidxynet hyl - 21- (r-i mi dazol yl ) -5 a- pr egnZRTER2EEISSELdr agi t
RSPO, Eudragit RLPO, stearyl al cohol and glyceryl behenate. Extrude using a
hot-nmelt extruder into strands of approximately 1mm di aneter, and cut the
strands into | engths of approxinmately 1 to create the MEMs. Encapsul ate
the MEMs into hard-gelatin capsules at & farget fill weight of 250

ny. Exanpl e 4 Hydrophobic matrix tabl et conprising

3a- hydr oxy- 3b- met hoxynet hyl - 21-(1'-im dazolyl)-5 a-pregnan-20-one

3a- Hydr oxy- 3 b-net hoxynet hyl - 21-(r-i m dazol yl )- 5a- pregnan-20-one 30 ng
Spray-dried Lactose 70 ng Hydroxyet hyl cel | ul ose 10 ng Cetostearyl Al cohol
25 ng Talc 3 ng Magnesium stearate 2 ng Total 140 ng

Example 5

Melt-Extruded Granulation (MEG) 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



Wet - granul ate the 3a- hydr oxy- 3b- nmet hoxynet hyl -21-(r-i m dazolyl)-5
a- pregnan- 20-one, |actose and cetostearyl al cohol using the
hydroxyet‘N?IZQ‘&VIPilﬁ%se as a binder. Blend the dried and g@?@é’ﬁ@é/‘)@ﬁé‘hul ation
with the talc. Add the magnesium stearate and bl end. Conpress to a target
wei ght of 140 ng. Exanple 5 Melt-Extruded G anul ation (MEG tabl et

conpri sing 3a-hydroxy- 3b-net hoxynet hyI_-2 1 -(l'-imdazolyl)-5

a- pregnan- 20- one 3a- Hydr oxy- 3b- met hoxynméthyl -2 1-(1'-i m dazol yl) -

5a- pregnan- 20-one 30 ng Stearyl Alcohol 20 ng dyceryl behenate 10 ny

Di basi ¢ Cal ci um Phosphate 29 ng Mcrocrystalline Cellul ose 30 ng Magnesi un
stearate 1ng Total 120 ng Bl end the 3a-hydroxy-3

b- met hoxynet hyl - 21- (1 ' -i mi dazolyl)-5 a-pregnan-20-one, stearyl al cohol,
gl yceryl behgnate and apprloxi mately hal f |of the di basig cal ci um phosphat e.
Extrude the plLend. into strlands several mmin dianeter, a terrperat ure
sufficient t f:?fzg}‘{at he st gdPgredifRshol andA B EHEE Wg)oereﬂa/ga e t he
strands into[ Tengths severfal mmtong. MT the resultant sections of
extrudat e usj ng a hi gh-spged

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.



mll. Blend the mlled extrudate with the remaining di basic cal ci um
phosphate and the mcrocrystalline cellul ose. Add the magnesi um stearate
and bl endVO@BipiBe¥2 to a target weight of 120 ng. ExanplPE€TAPEMPBI4 ed

rel ease beads conprising 3a- hydroxy-3b-net hoxynet hyl - 21-(1"'-i m dazolyl)-5
a- pregnan-20-oneStep 1. Dissolve the 3a-hydroxy-3

b- met hoxynet hyl - 21-(r-i m dazolyl )-5 a-pregnan- 20-one in 563 nL of water in
a vessel using a mxer. Then di ssol ve t%%'cpadry Clear into this solution.
In a1l kg fluid bed, spray the above solution onto the NuPariel beads at
about 10 nmL/m nute at an inlet tenperature of about 40C Step 2. D sperse
the Triethylcitrate and talc into the water then add the Eudragit L30D

di spersion using a m xer. Wen di spersed, spray this dispersion onto the
drug | oaded beads from Step 1 in a 1 kgxihpled bed at about 10 nml/mnute at
an inlet tenperature of about 400C. Exanple 7 To determ ne the overal

ef fect and the pharnmacoki netic paraneters of the pharnmaceutical conposition

according to Y o) j i - g iwed, double
b1 i nd. pracens SARTER Hedper Al RRe Bl dharh B A B ARL TS
perforned. Thaphasauticawonmpaisition mpewtingde theciowerdiongan esaataiing singéandose,

i nvention ha : -Nistie: N i -1 Gl ed
i 12l dose 120AaZ08 HePbR 0 piBSer il HORER Sy Fifh Sl R
been performed. The pharmaceutical composition according 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.



1000 ng. 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
subj ect s WA 2806603p¥20f 6 subjects were to be enroll ed i nPCREP2VWO6AIFA! phase
| study in the USA. Study participants were selected according to the

i nclusion and exclusion criteria listed below. In general, healthy male
subjects, aged in the range of 2 1 to 45 years whi ch reveal ed a nornal

sl eep history are suitable subjects for $he present study. In particular,
subj ects were selected according to the following inclusion criteria: Mle
subjects 2 1 to 45 years of age. Wth body weight ranging from40 to 100
kg and a Body Mass Index (BM) <30 kg/n2. Who are healthy as determ ned by
unr emar kabl e nmedi cal history, physical exam nation, vital signs, |aboratory

eval uations, 12« edtoakekdaltgas deteghmet blzGmemaksbl@medical Wistwri; Glysisaing
Holter-nonitor for a period of 24 hours. W0 sleep 6.5-8.5 hours nightly
in the 30 days pri®amigatioanviéHisiEnsi laboratqry pyalyatiagt §2nsad slgeirorardiagisat ween

9:30 PM and 12: 00 0 L 0 i J Who
sign the inforned (??nds)én?@%ﬂ)@? Ho ggg'?%?ﬁ %}gﬁ%rr'lglto%@%rlfg)g%g%# (lycé p%f(;)%uer%ur es.
Subj ects which were excluded fromthe present study were those:

e  Who sleep 6.5-8.5 hours nightly 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 any history of clinically significant sleep abnormality during the
past 6 nonths. Wth any significant sleep irregularity in the 30 days
prior to WarRdW3X¥2i on i ncl uding night or shift work. Wed/EPRYEEDSSAtr oss >3
time zones in the 30 days prior to random zation. Wth oxygen saturation
(SpQ2) <94% as neasured by pul se oxinetry. Wo take routine daytinme naps
(>1 5 mnutes) in the 30 days prior to ndom zation. Wth any history of
hypersensitivity to psychotropic, or hyéﬁbtic drugs. Wth any history of
psychi atric disorders such as psychosis, obsessiveconpul sive disorder,
maj or depression or anxiety/panic disorders. Wth a history or any current
condition that mght interfere with drug absorption, distribution,

nmet abol i sm or excretion. Wo use any hypnotic or sleep aids, including

nel atonin, withen WothdehiStoBf drdinyt@rieachAditzont th@mighVinkdifere Withtdiy of drug
or al cohol abuse. Wth a history of seizures, or closed head injury in the
past year. Wth abspmtionydigfibyieikimjabalismse edereipeot i ne cont ai ni ng
products within the last three nonths. Wo consune al coholic beverages

within forty-ei ghtWﬁlé%)se Q&”ﬁﬁ)rﬁﬁk Qt slter aids, including melatonin, within 30 days

prior to randomization.
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.



random zation. Wo routinely consunme >5 cups of tea, coffee, or soda daily
in the 30 days prior to random zation. Wo consune caffei ne-containing

f ood or L¥OEPYYEs39Quring the 3 days before dosing. Wt RCAHP2QIGIMISEH] | y
significant illness during the 30 days prior to random zation. Wo use any
medi cation, including prescription and over-the-counter nedications, any
vitam ns and/or m neral suppl enents tha% exceed 300% Dai |l y Val ues,
grapefruit juice, and St. John's Wrt d pfng the seven (7) days prior to
random zation. Wo refuse to abstain fromfood ten (10) hours preceding
dosing and for four (4) hours follow ng study drug adm nistration and
refuse to abstain from al cohol, caffeine or xanthine-containing food or
beverages for the entire study period. Who participated in a clinical study
in the 30 days priwhotparticipiedinza¢lindenl studhion dersdt &gs btioow rafddrhieatbr oduct s

in the 30 days prior to random zation. Wo have positive results of urine
drug screen, urine _cotjinin bl ood al cohol, HBsAg, HBs unl ess subj ect
h asgbeen i muni 2edYhogepate é{pod(ﬂr%gmdi pro&wc\t)s_ in the 30 days ]/)AI\‘IbOI' o randomization.
e  Who have positive results of urine drug screen, urine cotinine, blood alcohol,
HBsAg, HBsAb (unless subject has been immunized), anti-HCV, or anti-

HIV.

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.



Wth a sleep latency >30 m nutes, or sleep efficiency <85% or >95% as
indicated by the sleep log fromDay - 7 to Day - 1, or by the actigraphy on
t he ni ghtWOf20@ap#13921 (first night after checking in). MPREEPIVG08FS7HNns from
the inclusion or exclusion criteria are allowed only by special permn ssion
fromthe Sponsor's nedical nmonitor prior to entry of the subject into the
study. Study Design: The study is desi ggﬁd as an escal ati ng singl e-dose,
random zed, doubl e-blind, placebo-controfl’ed study in healthy adult nale
subj ect s. The study will be conducted in cohorts of 6 subjects, 4 of whom
will be random zed to receive active drug and 2 of whomw || receive

pl acebo. Up to 12 groups nay be studied. The anticipated initial dose
escal ati on sequence is: 1, 3, 10, 30, 100, 300, 600 and 1000 ng. This
sequence nay Digc ahiziiged, initfal Hdit{d:iesaziletﬁbn franettedn 1,8 10030,000/ 8P G0MEnd! es:

1) An additi onal sublrect group at Br evi ous dose | evel may b(lle studied to
enhance the clq49imgi Bl§§§‘ﬁ‘%ﬁé‘€?8ﬁ‘yb2)c ragrdeitnglicated. dased oy thg dollowing for a
subsequent c

ra; mim dose: Pisipis) TRASGIAR Bk tleict sfutiafe phAI doP bl ip beSld,
fat nmeal) to e:iﬂmmcrerﬂmehmhel ohséﬂva&am;@)(Rfedﬁmngit}mresbalatmmnahalfoﬂzimbseq;t\i‘mn
adm ni stered with fopod, the dose wll reater than 1/10 the
previ ousl y o iasing ugwg S SIS dpeit e e BgreineAePmym dose] and 3) A

dose level may be administered with food (e.g., high fat meal) to determine the

hi gh

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.



conditions. The criteria for dose escal ation are safety, tolerability, and
avai | abl e pharnmacoki netic data follow ng adm nistration of study drug to
each cohdWvP.20o8e3%scal ation will continue until dose-| PRITEPRYOHOBSTEI ty 1S
encountered or until the maxi num dose is reached. Basically the study is
designed in the follow ng phases: Screening Baseline Period Treatnent
Peri od The screening period can last for_up to 28 days prior to

random zation. During this period, subfé%fs will be assessed for study
eligibility and maintain a sleep log for 6 consecutive nights prior to
adm ssion to the study unit.The follow ng evaluations will be perfornmed in
the Screening Period after the subject signs an inforned consent on or
prior to Day -7. Medical history Physical exam nation Vital signs
Oxygen sat ur arhefllowasiéathabynd Wil)Be pfidrada tHeES dr¥enih@Peridt 4ftey tiayaibjet i ons

Conventional 12-lead ECG 24 hr ECGwith a Holter nonitor or a H 12 Digital
Recor der signs an informed consent on or prior to Day ~7.

e Medical history

e Physical examination

e Vital signs

e Oxygen saturation measured by finger pulse oximetry

e Laboratory evaluations

e 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



I ncl usi on and exclusion criteria During the 24 hr period when subjects are
wearing the Holter or H 12 Digital Recorder, they are restricted from

Vi gor ous YWin28eedidN3%acti viti es or exerci se. The above nenPCHFARAMABTTHL or y
eval uations include: Hematol ogy, serumchem stry, liver function tests,
serology for HB Ag, HB Ab, anti-HCV, and anti-HV, urinalysis, blood

al cohol, and urine drug/cotinine screenggg. A prelimnary evaluation on the
subject's eligibility will be perfornmed-based on inclusion and excl usion
criteria specified above and the results of the above exam nations. The
Baseline Period is fromcheck-in on the evening of Day -2 to i medi ately
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 thogighe DotednddSte@tadbrdtlsdépiness SphiypirsiaingeXhel slatp g, fromt al
signs, pulse oxinetr | abor atory test drug screening, 24 hr E 24 hr

EEG over ni gh?a¥%ch Wgﬁ(hﬁﬁwplgml @érexleag%afgrecsamg ARt Subjsets _
(Stanford Sl ‘éﬁpét%ﬁt?aé:ﬁf@fa%ihltﬂe%m&ﬂize&_ ?ﬁhé efd Sﬁgﬁlﬁgem{e%r#eay - 1wl be

conpleted and revie on the norning of Day 1 bjects who neet entry
criteria will be random zed at the end of the Baseline Period. The Baseline
period wi || stkerBasglingpenakwihstad akadmigsiomia stedy o veapyrping ofddgy 22 and

end i nmedi at e} ni.or to the firs re-dose nmeasurenent y 1. Subjects
Wil pe adm (RS0 RR ROkl he B BRGAC TRERHI IR bR AN da 1 o 1 e
facility

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.



until study Day 3 (4 nights and 5 days). Meals and snacks will be provided
by the study center. No food or drink is permtted to be brought into the
study facWPi2086/8y3%he subjects. No grapefruit, grapefrulPCTERYE/00F€0ohol ,
caffeine or xanthine containing food or beverage (including chocolate) wll
be allowed during the entire stay. No snoking or nedication other than
study drug, including over-the-counter 2§d her bal nedi cations, such as St.
John's Wort, will be permtted. If any nedication is used during the
basel i ne period, even to treat an adverse event, the subject will be

di scontinued fromthe study. Baseline vital signs and SpQ2 w || be neasured
in supine position at approxi mately 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 mnutes. In addition, baseline
conventional 12- Iead ECGs and EEG with SpQ2 mﬁll be perforned Bl ood

al cohol , wuri dru cotini reen | aboratory tests ol.o0 serum
chenistry. 11 ERtinsho sall e Sala SrHavh i SURbS fp S Gmink Gang donbe o

The subj ects’ggs/ ﬁﬁ)ﬁ’(ﬂdt@@ﬂf@éraht?@m%atto RocdR¥ an WedlldoBSof GMcE WR i 0 stud?'
eligibility. Thé treatnment period will be up to 5-days in duration n the

nmor ni ng of t hdsugosplagetaihe sub:)pfés:wsllhp monUerqdamjssm eshfely anédagltmechusing al
dose of either the active, stud u bj mﬁll b
ot ored ol by pfha LR iR 8 PRase) de e S GO SRAT vl taoiles
nmeasures dur g Behlo‘ﬂe@t@@&ﬁ deferfrindoa @ tiebndéntiRion T efetive agent and its

metabolites.

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



will be collected for determ nation of the concentration of the active
agent and its netabolites. The Doubl e-Blind Phase starts with the

col | ecti OMOGPOH3E39R| r st pre-dose neasurenent on Day 1 aR8TEBARICMHEI4to the
End of Study on Day 5. Pre-dose vital sign nmeasurenments, pulse oxinetry and
ECGw Il be perfornmed in the above order within 30 mnutes prior to dosing.
Furt her, pre-dose bl ood sanple and Iabo]rsﬁtory tests (hematol ogy, serum
chem stry, liver function tests, and urtnalysis) will be collected after
the vital signs, SpO2 and ECG have been neasured. Subsequently, pre-dosing
SSS (Stanford sl eepiness scale) and CCT (Conputerized Cognitive Tests) wll
be performed after the pre-dose bl ood sanple collection. SSS wll be done
first, then CCT will be perforned in the follow ng sequence: Sinple

Reacti on Ti mahe ihongef fRaathdokinelicparanddiels idrevs ibhgthange @ff inditaed aftet e

adm nistration, vital signs and SpQ2 will be taken at O .5, 1.0, 1.5

y .25, 0

2, 3, 4, 5, enakysisphblopd samplesgpm pesvions copert(si Sangpleq, Wil b eallectrdficy,  and
at End of St Whi i i . Bhar macoki netic sanples w |l
be anal yzed ﬁ%le?&géég)ﬂlsgg)ﬁ%? tﬂi’ gﬁ&eggn(f%gop 1enegktent of drug exposure. Bl ood
sanples will be collected for determnation of the active agent, its
met abol i t es, Rimtmackiateetc sampleshaedean takigr fifom thewhagnadentcab gpmpesition 25,
805; né]-, Oéné" %CC(%HHI%&?%‘IG ;?fese%’t in%en%gﬂ g‘ozmpr%sé}hg,slomg, ,’mgjel() n§g,’307r121g a§<§168 Engaf ter

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




Study. Up to 5 additional post-dosing blood sanpling(s) may be perforned
and/orthe tim ng of pharmacokinetic paraneters draws may change if

i ndi cat edVa2P¥131¥@ anal ysi s of bl ood sanpl es from prevPOUEPEWREPIE) .
Samples will be collected after vital signs, pulse oxinetry, and ECG are
obt ai ned. Pharmacoki nectic sanpl es have been taken fromthe pharnmaceuti cal
conposition according to the present inggntion conprising, 1 ng, 3, ng, 10
ng, 30 ng and 60 ng of 3 a- hydr oxy- 3b- met'Hoxynet hyl - 21- (r-i m dazolyl)-5

a- pregnan- 20-one. The nmean plasma concentration of the subjects analyzed is
provided in Table Il. Table Illn addition, |aboratory tests (hematol ogy,
serum chem stry, liver function tests, and urinalyses) wll be done at 24
and 48 hours after dosing and at End of Study. Pharnacodynani ¢ assessnent

using SSS anfls CCT wi |l{1be perforjneg (W th |ihg1Bane 0pslersas presyosing) | at
0.5, 1, 1.5,(2, 3, 4, |5 6, 8 10, and 12|hr post do¢sing, after vital sign,
pul se oxi net py—assessent.—and-pharmacokinetic—sanple—collectiop—SSS-WM |
be perforned{dprior to OB i ng 2Ke st udy 102H® rreal 480P1 1 be bﬁ/@% at
pretermined tines and |if necessary, the Investigatof nmay decide to skip
certain neal for a[guyyect depgrdl ng on;ighe degregg of sedafgop at the
time of such|neal. Suhjéects may |l eave the|facility after the 48-hour
procedures are conpletled _and return to the facility for subsequent
procedures (Vi2al si g Ofédsur ensnto$7and bl{6385dr ans]2%b5 speci {9885t i mes
Subj ects may| be asked [to remain|confined at the study site at|the
di scretion of,fhe Tnveg§gator dgeohos any |adysr S€ €YeRgs or ot hghrsaf ety
rel at ed ’ ’ ’ ’ ’

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.



reasons. End-of-Study assessnents will be perfornmed at 96 hrs post-dosing
or at the tinme of early discontinuation. This wll include vital signs
(bl ood pre¥O20#6&S1393ul se rate, respiratory rate and tenp@CAER2YH/003504 se
oxi metry, physical exam nation, ECG |aboratory tests (hematol ogy, serum

chem stry, liver function tests, and urinalysis) and pharmacoki nectic bl ood.
sanpling. Having now fully descri bed th'hz invention, it will be understood
by those of ordinary skill in the art thaf the same can be perforned w thin

a w de and equival ent range of conditions, fornulations and ot her
paranmeters without affecting the scope of the invention or any enbodi nent
thereof. Al patents and publications cited herein are fully incorporated
by reference herein in their entireties. CLAIMS 1. A pharnmaceuti cal

conposi ti on, Doy theistudy3ae medisoxiyl-be3divereitpoatgneinby tim21 afd fimcelaaig] the) - 5
a- pregnan- 20-one or a pharnmaceuti.cal |l yacceptable salt or sqglvate thereof,
and one or nﬂf‘ée%‘ﬁéﬁoﬁﬁ@é@@ggﬁlt‘? SKIB R P&Eﬂaﬁs)eg’éF‘ﬁP@ﬁ?téi,%Png%Pﬁ theflegree

conposi tion YrUIARS -5 HRatYe 5t alch ndaasma | evel s of

3a- hydr oxy- 3b- rretﬂoxfmst hg?{e- 21-(r-1mdazolyl)-5 a-pregnan-20-one in a range
of fromabout 5 ng/nmL to about 500 ng/nlL. 2. The pharnmaceutical conposition
accordi ng to Sbsgcts may lgaee Bicfaeihty aftamplost§-howr peesdus aresewnplptedt 2ide pl asma

level s of 3a-fydl pxye %&nﬂ?%&%%@?&@ﬂ procedures (vital sign measurements and blood
draws) at specified times. Subjects may be asked to remain confined at the study site
at the discretion of the Investigator due to any adverse events or other safety related

reasons.

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.



21-(r-imdazolyl)-5 a-pregnan-20-one in a range of from about 50 ng/nL to
about 500 ng/nL, from about 50 ng/nL to about 400 ng/nL, from about 50

ng/ nL t o WOSR/13232ng/ ., from about 50 ng/nlL to about POW/ERZIN00FE74from
about 100 ng/nL to about 250 ng/nlL. 3. The pharnaceutical conposition
according to claim1l1, wherein the conposition provides steady state plasm
| evel s of 3a-hydroxy- 3b-net hoxynet hyl - § -(l"-imdazolyl)-5

a- pregnan-20-one in a range of from abodt 50 ng/nL to about 250 ng/nl. 4.
The pharnmaceutical conposition according to claim3, wherein the
pharmaceutical conposition conprises fromabout 20 ng to about 40 ny,
preferably about 30 ng, 3a-hydroxy-3b-net hoxynethyl-21-(r-imdazolyl)-5

a- pregnan-20- one. 5. The pharnmaceutical conposition according to claim1,
wherein the pharmaceuti cal conposition CABUBt abl e for oral

adm ni stration. 6. The pharmaceutical conposition according to claim1,
wherein the conposition provides the steady state plasna | evel s of

3a- hydroxy- 3b-net hoxyngt hné’c:bu{iéalicmng@ﬁﬂbw&nﬁz@h@%@ﬁ?ﬂl‘oi?—‘ one for a
duration of fromabout 12 h to about 24 h follow ng admnistration. 7. The
phar maceut i calB-ustipayinethyh24dt omddagyly1d Sohpegnad; 20nmer @i aphammapwicaticeut i cal
composition | ésccéanlglggal{ o s[gl\(/)gte t err]é/o%r é)r%hc;nlelo? mncgg Ii)hgrrrgaacgllxtlectally%rclzceptable
excipients, 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 5 ng/mL to about 500 ng/mL.

2. The pharmaceutical composition according to claim 1, wherein the
composition provides steady state plasma levels of 3a-hydroxy-3B-methoxymethyl-
21-(1'-imidazolyl)-Sa-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-3f3-methoxymethyl-
21-(1'-imidazolyl)-5o.-pregnan-20-one in a range of from about 50 ng/mL to about
250 ng/mL.

4. The pharmaceutical composition according to claim 3, wherein the
pharmaceutical composition 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 claim 1, wherein the

pharmaceutical composition is suitable for oral administration.
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7. The pharmaceutical composition according to claim 3, wherein the
pharmaceutical composition is in the form of a hydrophilic matrix tablet, an
encapsulated melt-extruded multiparticulates, a hydrophobic matrix tablet, melt-

extruded granulation or controlled beads.

8. A method of treating a patient in need of treatment for 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,
comprising administering to said patient the pharmaceutical composition of any of

claims 1-7.

9. A use of a pharmaceutical composition according to any one of claims
1-7 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.

10. A use of a pharmaceutical composition in the production of a

medicament, substantially as herein described and illustrated.

11. A pharmaceutical composition, substantially as herein described and

illustrated.
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12. A method of treating a patient in need, substantially as herein

described and illustrated.



