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OF THE I NVENTI ON The present invention relates to fornul ati ons contai ni ng
cationic conmpounds, and preferably substituted
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Adenosine action is nediated by the interaction wth different nenbrane
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in Al zheiner's di sease psychoses of organic origi
action, inducing vasoconstriction at fow concentrations and vasodliatlon at high

doses. Adenosine acts as a lipolysis inhibitor on fat cells and as an antiaggregant
on platelets. |

15 Adenosine action is mediated by the interaction with different membrane
specific receptors which belong to the family of receptors coupled with G proteins.
Biochemical and pharmacological studies, together with advances in molecular
biology, have allowed the identification of at least four subtypes of adenosine
receptors: Aq, Ags, Azs @and As. A4 and Az are high-affinity, inhibiting the activity of

20 the enzyme adenylate cyclase, and Az, and Az, are low-affinity, stimulating the
activity of the same enzyme. Analogs of adenosine able to interact as antagonists
with the A4, Aza, Az and As receptors have also been identified.

Selective antagonists for the A,, receptor are of pharmacological interest

because of their reduced level of side affects. In the central nervous system, Az,

25 antagonists can have antidepressant properties and stimulate cognitive functions.
Moreover, data has shown that Aqa receptors are present in high density in the
basal ganglia, known to be important in the control of movement. Hence, Az,
antagonists can improve motor impairment due to neurodegenerative diseases
such as Parkinson's disease, senile dementia as in Alzheimer's disease, and

30 psychoses of organic origin,



WD 2005/ 060981 PCT/ US2004/ 042616 2 U.S. Patent Application Serial No.

09/ 865,071, filed May 24, 2001, assigned to Schering Corp., and

i ncor por d rein by reference in its entirety, discloses novel conpounds
t hat are%&éémpﬁg%ﬁ{or ant agoni sts. One particul ar conpoBRlUSF04/042616

[ 2-[4-[4- (met hoxyet hoxy) phenyl ]

1- pi perazinyl]ethyl]-2-(2-furanyl)-7H pyrazolo[4,3 5

e]triazol o[ 1, 5-c] pyrimdin-5-am ne, has shown consi derabl e potency as an Al a
receptor antagonist. As such, it would be useful to have a variety of
pharmaceutical formulations that contain this conpound More particularly,
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materials such as et hanol propyl ene gl ycol and gol yet hyl ene gl ycols (PEG.
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of the active ingredient. This in turn can affect the rate and extent of absorption of
the active ingredient from the gastrointestinal tract. For non-aqueous formulations,
both dosage form selection and concentration can be limited by the non-aqueous

20 solubility of a drug substance, e.g., in an emulsion, lipid and/or cosolvent based
formulations. Non-aqueous formulations may generally be referred to as either lipid
based formulations which may consist of pure ¢il or oils or as co-solvent based
formulations which may consist of water soluble organic materials such as ethanol,
propylene glycol and polyethylene glycols (PEG). lonic surfactants such as sodium

25 lauryl sulfate, sodium dodecy! sulfate and docusate sodium and non-jonic
surfactants such as poloxamers (pluronic) and polysorbates (Tweens) may also be
included. Additionally, lipid formulations make up the hydrophobic phase of
emulsions, microemulsions and self emulsifying systems. Improvement in the
solubility in non-aqueous systems can also lead to improved oral absorption.

30 There are certain active ingredients that have poor solubility in either

agueous or non-aqueous based formulations or, as in the case of Az, receptor



aqueous or non-aqueous based fornul ations or, as in the case of Al a receptor
WO 2005/ 060981 PCT/ US20041042616 3 antagoni sts descri bed above or ot her
certain active ingredients, may have poor solubility in both aqueous and

non- aque formul ati ons. Poor aqueous solubility limts potential,
vi abl e f%ﬁ(ﬁ’g@%@% and may | ead to poor dissolution an T’P%%““ﬂ?‘g@i‘spi tation

and | ow and for variable oral absorption. Poor non-aqueous s solubility also
limts potential, viable formulations and nay lead to low and /or variable
oral absorption. Accordingly, there is3a need for formnul ati ons which can
provi de either inproved aqueous or non-aqueous solubility for conpounds such
as the as Ala receptor antagonist conpounds descri bed above, anong others,
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PCT/ US2004/ 042616 4 SUMVARY OF THE | NVENTI ON Accordingly there is a
phariacsniubitityl algo sivtiemaipnialcviapssiormulatisoa@nidsinay leadiio kvwecangdamd havi ng

. o PR AR B i R b b B AR aucous
i qui d gepfdeesithati®ipebied AGueous or hon-aqueous solubility for compounds such as
the as Aq, receptor antagonist compounds described above, among others, which
have neither agueous nor non-aqueous solubility. It is most preferable to provide
10 formulations which can provide both improved agueous and non-agueous solubility
for compounds such as Az, receptor antagonist compounds described above,
among others, in order to allow for the widest selection of liquid or solid

formuiations and/or optimize dissolution and improve the absorption profile.



liquid carrier is mscible with an aqueous carrier; and c) at |east one
acidifying agent. 20 There is also disclosed a pharnaceutically acceptable
conposi ti (o4 rising: a) a compound having the structure according to
Formil a MORMRHERE! T (%0 "5 N N N N, N NN N 30 N C PELUSHOHpI251051060981
PCT/ US2004/ 042616 5 b) at | east one pharmaceutically acceptabl e non-aqueous
liquid carrier, wherein the liquid carrier is inmscible with an aqueous
carrier; c) at |least one anionic 5 sur4actant; and d) at |east one
acidifying agent. There is also disclosed a pharnmaceutically acceptable
conposition conprising: a) conpounds having the structural fornula NH2
NN-N} R N Z-Y-X-N N or a pharmaceutically acceptable salt thereof,

wherein 10 Ris Rl-furanyl, Rl-thienyl, Rl-pyridyl, Rl-pyridyl N oxide,

RL-oxazol yl . RL0-phenyl . SUMIJARY OF THEdHVENTN oal kenyl ; X is C2- Cb

alolfé IS_e’ne_ ?a_é%g)r?q% thete'i§ a PemactBit AN Ftkptabl R B EN Fbompridng: ==
a) a compound having the structure according to Formula |
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15

b) at least one pharmaceutically acceptable non-aqueous liquid carrier, wherein the
liquid carrier is miscible with an agueous carrier; and ¢) at least one acidifying
agent.

20 There is also disclosed a pharmaceutically acceptable composition

comprising: a) a compound having the structure according to Formula |
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or (CH2)m -QN 15 (CH2y\R4 and Z i s R5-phenyl, R5-phenyl (C1-C6)al kyl,

R5- het eroaryl, diphenylnethyl, R6- HNxN- C(O , R6 S02-, R6-OC(O-, R N(R6)
C(O-, RT -N(R8)-C(S)-, 0, phenyl -C CH(OH)-, or phenyl-C(=NOR2)-; or when
Qis H, worwsabwel phenyl ami no or 20 pyridyl am no; or ZEcpogovsbeget her are
WO 2005/ 060981 PCTU1JS2004/042616 6 R/ - N NNN I HIN " HNN1 N'C
\' / RRiONNN ONRio- | OONN Rio\~ O~ RIO RIO _ Rao \ ~or an N-oxide
thereof, / N or N RLis | to 3 subst5ituents i ndependent|y sel ected from
hydr ogen, Ca-C6-al kyl, -CF3, hal ogen,” - NO2, - NR12R13, Cl1-C6 al koxy, Ci1-C6
al kyl thio, Ca-C6 al kylsulfinyl, 5 and Cl-C6 al kyl sul fonyl; R2 and R3 are

I ndependently selected fromthe group consisting of hydrogen and Cl-C6

al kyl; mand n are independently 2-3; Qis

b) at least one pharmacettically acceptable non-aqueous liquid carrier, wherein the
liquid carrier is immiscible with an aqueous carrier; ) at least one anionic
5 surfactant; and d) at least one acidifying agent.
There is also disclosed a pharmaceutically acceptable composition

comprising: a) compounds having the structural formula
NH,

= y-N
NN o
: XN
Z-Y—X—N
=
or a pharmaceutically acceptable salt thereof, wherein
.10 R is R'-furanyl, R'-thienyl, R'-pyridyl, R'-pyridyl N-oxide, R'-oxazolyl,
R™-phenyl, R'-pyrrolyl or C4-Cs cycloalkenyl;
X is Co-Cs alkylene or —C{O)CHa-;
Y is ~N(RHCH,CH:N(R?)-, -OCH,CHN(R?)-, -O-, -S-, -CH3S-, ~(CHz)p-NH-,

or
(CHz)m
_d N
N ’
5 (CHR e
and

Z is R5-phenyl, R®-phenyl(C4-Cg)alkyl, R®-heteroaryl, diphenylmethyl, R®-

=

HN__N—
i
C(O)-, R%-80,-, R®-OC(0)-, R™-N(R%-C(O)-, R™N(R®)-C(S8)-, O , phenyl-
|

—C—
CH(OH)-, or phenyl-C(=NOR?)-; or when Q is Pli , Z is also phenylamino or
20 pyridylamino;
or
Zand Y together are



i1 1rj -N, -C -G -~ or —-C1I0 HCN'" OHCOCH3. R4 is 1-2
substituents independently selected fromthe group consisting of hydrogen
and Cl-CSﬂiE%g 03 two R4 substituents on the sane carbon can form=0; R5
is1lto P$%%ent s i ndependently sel ected from t he BBUR0HMEISti ng of
hydr ogen, hal ogen, C1-C6 al kyl, hydroxy, Cl-C6 al koxy, -CN,
di-((C1-C6)al kyl)am no, 15 -CF3, -OCF3, acetyl, -NO2, hydroxy(Cl-C6)al koxy,
(C1- C6) - al koxy(Cl-C6)al koxy, di- ((C16C6)-al koxy) (C1-C6) al koxy,
(C1-C6) - al koxy(Cl1-C6) al koxy-(C1-C6)-al koxy, carboxy(C, -C6)-al koxy,
(C1- Co) - al koxycar bonyl (C1-C6) al koxy, (C3-C6)cycl oal kyl (C1- C6)al koxy,
di - ((ClgeCB) al kyl' ) am no( C1- Ca)al koxy, morghol inyl, (Cl-C6)alkyl -S02-,
(C1-Co) al\ky 20 -(C 0.‘Ev koxy, tet ydrq{g_ ranyl oxy,
(Cl- C6) al kW cHrb £ 06) - ahkoxy, (e €5)- ;ﬁ@@%&bomﬂﬂoN N—
(C1- Co) al kyl car bonyl gxy( C1- C6Y - dkoxyy NH2-Nph xy,, WD 20057 060981
PCT/ 1JS2004/ 042616 7 (1 1-C6 al kyl) -C=NOR2 CH3 0- ; or adjacent R5
substituents together are -O-CH2-O, -0- CH2CH2-O, -OCF2-O or
- O CF2CF2- O~amgl form agrdng with the E’a‘n&bon atoms to which they are
attached; @ s A CH-6) algﬁ, -phen;ngJ R5- nyl (Cl- C6) al kyl, thienyl,
pyridyl, (C3¥C& -5 cyclo i - C6) al KyI\O[O),- N+ (G - CB) al kyl -,

K

di - ((C1- C6) al I)Ralminonethyl, or I'~ N (Cl-Ce)alkyd-O ORT7 is

( Cl1- CB) atkyl , -phenyl or R5-phenyl R@-\ ) alkyl ; S hiydrogen or Cl-C8

al kyl ; or\R¥and Reortaghitdudde dereel, CH2) RACCHq, orwhedei n—p. and q are
independehﬁNyZor 3 and Ais a bond, - -, -S or -0-, and NTo:forma ring

with the nitrogen to which they are attached; R9 is 1-2 groups independently
sel ect ed fr dm ByldicogsHbsideenss independenilysralssted Gonthydiagsxy CqHas-slgh, - CF3

and (CLo&R) gl ikgxy ( ShoFPIRRMRES | ¢,-C; alkoxy, C1-Cs alkylthio, C1-Cs alkylsulfinyi,
5 and C4-C; alkylsulfonyl;
R? and R? are independently selected from the group consisting of hydrogen
and C4-Cs alkyl;
m and n are independently 2-3;
Qis
b
10 H CN ' OH COCHg.
R* is 1-2 substituents independently selected from the group consisting of
hydrogen and Cs-Cealkyl, or two R* substituents on the same carbon can form =0;
R is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C4-Cg alkyl, hydroxy, C4-Cs alkoxy, -CN, di-((C4-Cs)alkyl)amino,
15 -CFj, -OCFj3, acetyl, -NO,, hydroxy(C4-Cg)alkoxy, (C1-Cg)-alkoxy(C1-Cg)alkoxy, di-
((C4-Cs)-alkoxy)(C+-Cg)alkoxy, (C1-Cs)-alkoxy(C+-Cs)alkoxy-(C4-Cg)-alkoxy,
carboxy(C+-Cg)-alkoxy, (C1-Cg)-alkoxycarbonyl{C4-Cs)alkoxy, (Cs-Cg)cycloatkyl(C+-
Cs)atkoxy,
di~((C4-Cs)alkyl)amino(C,-Cs)alkoxy, morpholinyl, (C+-Ce)alkyl-SO2-, (C4-Cs)alkyl-
20  SO.~{Cy-Cg)aikoxy, tetrahydropyranyloxy, (C4-Cs)alkylcarbonyl(C4-Cg)-atkoxy, (C+-
Ce)-alkoxycarbonyl, (C1-Cg)alkylcarbonyloxy(C4-Cs)-alkoxy, -SO2NHz, phenoxy,



R10 is | to 5 substituents independently selected fromthe group consisting
of hydrogen, hal ogen, C1-C6 al kyl, hydroxy, Cl-C6 al koxy, -CN, -NH2,

Cl- C6al kyl am no, 15 di-((C1-C6)al kyl)am no, -CF3, -OCF3 and

-S(0O 0. 21 2@epe9RYy| ; R11 is H, C1-C(r) al kyl, phenyl, benwogtond/CRef6

al kenyl, C1-C6 al koxy(Cl-C6)al kyl, di-((Cl-C6)al kyl)am no(Cl-Ce)al kyl,
pyrrolidinyl (Cl-C6)al kyl or piperidino(Cl-C6)alkyl; Rl2is Hor Cl-C6
alkyl; and R13 is (Cl-C6)al kyl -C(O- or (Cl-C8)alkyl-S02- 20 b) at |east one
pharmaceutically acceptabl e non-aqueous liquid carrier, wherein the |liquid
carrier is mscible with an aqueous carrier; and c) at |east one acidifying
agent. There is al sqg.disclosed a pharnmaceutically acceptable conposition 25
conpri si gg1;0%glk onjouds having the structural formula Il WO 2005/ 060981
PCT/ 1352004/ 4F3 160§ g NJ~N-NR N Z-Y-X-N N or a pharmaceutically
accept abte =R t her wherein R i -furanyl, Rl-thienyl, Rl-pyridyl,
R1-pyridyl N oxide, ~oxazblagiacen %-ﬁﬁﬁé E‘f‘lemsi?t?«q%l?@r(ﬁr?l“%ﬁ’@ofﬁo"

cycl oal D XABEC.Co & O 5 S gr= R3) -,
) mzmgﬁ%f é “g-ei -2?- qg;r %ﬁ@@%ﬁ@?@ g, ””8:6‘”@33‘%5-%“ %%gé«zvnn R4
and 10 whick tRSy preeatthchde§- phenyl ( Cl- C6) al kyl , R5-het eroaryl, diphenyl nethyl,
R6- HNXN-
R is (C+-Cg)alkyl, R®-phenyl, R*-phenyl(C1-Cg)alkyl, thienyl, pyridyl, (Cs-Cs)-
5  cycloalkyl, (C1-Cs)alkyl-OC(0O)-NH-(C4-Cg)alkyl-, di-((C4-Cs)alkyl)aminomethyl, or

{ M

(C1—Ca}alkyl~olio :
R’ is (C1-Cg)alkyl, R%-phenyl or R>-phenyl(C1-Ce)alkyl:
R® is hydrogen or C+-Cs alkyl; or R” and R® together are ~(CHa)y-A-(CHa),,
wherein p and g are independently 2 or 3 and A is a bond, —CHg-, -S$- or -0O-, and
10 form a ring with the nitrogen to which they are attached;
R®is 1-2 groups independently selected from hydrogen, C-Cs alkyl,
hydroxy, C1-Cs élkoxy, halogen, -CF3 and (C4-Csg)alkoxy(C4-Cg)alkoxy ;
R is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C4-Cs alkyl, hydroxy, C4-Ceg alkoxy, -CN, -NH;, C4-Csalkylamino,
15 di-{((Cy-Cglalkylyaming, -CFj, -OCF3 and -S(0)s.2(C+-Ce)alkyl;
R'"isH, C-Cs alkyl, phenyl, benzyl, C,-Cg alkenyl, C4-Cs alkoxy(C4-Cg)alkyl,
di-({(C+-Cs)alkyl)amino(C4-Cg)alkyl, pyrrolidinyl(C+-Ce)alkyl or piperidino(C4-Cs)alkyl;
R*is H or C4-Cs alkyl; and
R is (C1-Cg)alkyl-C(O)- or {C1-Cg)alky!-SOo-
20
b) at least one pharmaceutically acceptable non-agqueous liquid carrier, wherein the
liquid carrier is miscible with an aqueous carrier; and ¢) at least one acidifying
agent.
There is also disclosed a pharmaceutically acceptable composition

25 comprising: a) compounds having the structural formula li



C(O-, R6-S02-, R6-OC(O)-, R7-N(R6)-C(O)-, R7-N(R8)-C(S)-, 0, phenyl -C
CH(OH)-, or phenyl-C(=NOR2)-; or when Qis H, Z is also phenylam no or
pyrldylam 152andYtogether are RO _ | N I N\ / N , HNN N\
7" R11ONGWO SR80 | 0 Rio )= _~CN/ RIO 10 RI0 R PEIAUS200§p426} N oxi de
thereof, \ / N- or N WO 2005/ 060981 PCT/ US2004/ 042616 9 Rl is 1 to 3

substi tuent s independently selected from hydrogen, Cl-C6-al kyl, -CF3,

hal ogen, -NO2, -NR12R13, Cl-C6 al koxy,8 C1-C6 al kyl thi o, Cl-C6 al kyl sul finyl,
and Cl-C6 al kyl sulfonyl; R2 and R3 are independently selected fromthe group
consisting of hydrogen 5 and Cl1-C6 alkyl; mand n are independently 2-3; Q
ist 111 -N-CG -G ~ or —-CHCN"' QHZCOCHS R4 is 1-2 substituents

i ndependently selected fromthe group c/d)\nS| ting of 1o hydrogen and

Cl- Coal kyl, or two R4 substituents onlf he’“s&, carbon can form=0; R5 is I
to 5 substituents i ndependent |y sel ec he group con5|st|ng of

hydr ogen, hal ogen, Cl1-C6 al kylZ~ th)ifl?%x -C6 al koxy, -

i -((Cl-Co)al kyl)am no - CF3, -QOCF3, N acetyl - N2, hydroxy(Cl C6) al koxy,

di
(C1- G6) o) KXy Gha SR, K08 ¥ptaBls salt thereof, wherein
R is R'-furanyi, R'-thienyl, R'-pyridyl, R'-pyridyl N-oxide, R*-oxazolyl,
R™-phenyl, R'-pyrrolyl or C4-Cs cycloalkenyl;
5 X is C2-Cg alkylene or —C(O)CHz-;
Y is —=N(R*)CHzCHaN(R®)-, -OCH2CHaN(R?)-, ~O-, -S-, -CH2S-, -(CHz)a-NH-,

or
(CHa)n,
-4 N—
(CHIPS
and
10 Z is R®phenyl, R>-phenyl(C+-Cs)alkyl, R*-heteroaryl, diphenylmethyl, R®-

HN,_ N—
Y
C(0)-, R®-80,-, R®-OC(0)-, R"-N(R»-C(0)-, R™-N(R®-C(S)-, O , phenyk-
|

—C—
CH(OH)-, or phenyl-C(=NOR?)-; or when Q is H , Z is also phenylamino or
pyridylamino;
or

15 Z and Y fogether are

e o %, o o weeoe
o

N
10_1Z 0 _ Rm,\ \TX
TR, TR e L¥Q,---
R10 R10 —
(‘ R10_, Y
\_/—)_ or an N-oxide thereof, @—CN“ or 4 (N
=N



((C1-Co) - al koxy) (C1- C6) al koxy, (Cl-Co6)-al koxy(Cl-C6)al koxy- (Cl1-C6)-al koxy,
15 car boxy(Cl- C6) - al koxy, (Ci1-Co6)- aI koxycar bonyl ( Cl - C6) al koxy,

(C3-C(3) |.oa Cl- (o) al koxy, -((C1-C6) al kyl )am no ) al koxy

mor phol i %3,2‘90 Jé@%) al kyl - S02-, (Cr CG) al kyl -~ SO " (C1- ca)’é?@é%%?wmzmﬁ

t et r ahydr opyr anyl oxy, (C1-C6) aI kyl car bonyl (C1- C8) - al koxy, (Cl-

Ca) - al koxycar bonnyl | , ~, (C1-C6)al kyl car bonyl oxy( Cl- C6) - al koxy, -SO2NH2,
phenoxy, (i 1-C6 alkyl) o -C=NOR2 CH® 20 O ; or adjacent R5 substituents
together are -OCH2-O, -0- CH2CH2-0-, -OCF2-O or -OCF2CF2-O and forma
ring with the carbon atonms to which they are attached; R6 is (G -C6)al kyl,

R5- ph |, 1 I kvl ,
I(CCglegxé) X Egzl @O&WB@@E@@% epbhueﬁ@selewéd%m Hﬁ GO, crig -éﬂ%} b

25 ( Cﬁf%haldgpln- 1% (3(1@6 EI@J&)V k@i Cs Rﬂéyﬂihen)ﬂr@g aikylsulﬂnyl
R5- phen | k 2005/ 060981 PCT/ US2004/ 042616 10 R8 is hydrogen
or Cl- (% ‘é\&ﬁg‘lg}’l él’;é%}x\o R8 together are -(CFl2)p-A-(CH2)g, wherein p and
q are indepepd I i orm a
g wi th{he aehrE ehadodiierly el Nem H iU 8ot nthgen
mdeSpenaﬂe@OmC@dkglct ed from hydr ogen, C1-C6 alkyl, 5 hydroxy, Cl1-C6 al koxy,
hal ogen, -CF3 an %{r ‘%Wkox 1 06) al koxy ; RlO is 1to 5 substituents
i ndependent | { B up consi sting of hydrogen, hal ogen,
Cl-C6 al kyl, ghydroxy, C1-C6 al koxy, -CN, -NH2, Cl-C6al kyl am no,
'-((Cl-C6)aI kyl)am no, -CF3, -OCF3 and -S(O0_2(Cl-C6)al kyl; R11 is H,
Cl C6 al kyl, phenyl|, benZyl, g2-C6 al kenyl, |Cl- C6 al koxy(Cl-C6)al kyl, 1o
-((C1-0C8) al kyl )am—rro(el‘r—GG)-éJ-kyl ~‘prrorrol+d|--|f1yl (C1-C6)al kyl or pipe
r| di no( C1- C6) al kyl ; R12H S HO(N Cl@;@G al kybocﬁgd R13 is (Cl1-C6)al kyl -C(O -
or (Cl1-Ce)al kyl - 802 b) at | east one pharnmaceutically acceptabl e non-aqueous

liquid carrigfis yresBishitdifs lrﬂsfedénﬂéhﬂy salettery from thBTYreGh Rofsittihg ofn agqueous
carrier; c) at |east one anioni
10 hydrogen and C-Csalkyl, or two R4 substituents on the same carbon can form =0;
R®is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C4-Cs alkyl, hydroxy, Cs-Cs alkoxy, -CN, di-{(C4-Cg)alkyl)amino,
-CF3, -OCF3, acetyl, -NO,, hydroxy(C4-Cg)alkoxy, (C1-Cg)-alkoxy(C1-Cglalkoxy, di-
((C+-Cp)-alkoxy)(C4-Cg)alkoxy, (C-Cs)-alkoxy(C4-Cg)alkoxy-(C4-Cg)-alkoxy,
15 carboxy(C4-Cg)-alkoxy, (C+-Cs)-alkoxycarbonyl{(C4-Cs)alkoxy, (Cs-Cs)eycloalkyl{C+-
Cslalkoxy,
di-((C+-Cg)alkyl)amino(C4-Cg)alkoxy, morpholinyl, (Cs-Cs)alkyl-SO2-, (C4-Cg)alkyl-
SO.-(C4-Cs)alkoxy, tetrahydropyranyloxy, (C1-Cg)alkylcarbonyl(C+-Ce)-atkoxy, (Cq-
Cs)-alkoxycarbonyl, (C4-Cg)alkylcarbonyloxy(C4-Cs)-alkoxy, -SO2NH., phenoxy,

(C4-Cg alkyl) (o

O
. (l:—":NORZ ZZ‘CH3

20 O— - or adjacent R® substituents together are —0-CHx-O-, -O-
CH,CHy-0-, —~0-CF2-0- or -0O-CF,CF2-0- and form a ring with the carbon atoms to
which they are attached;

R® is (C1-Cg)alkyl, R%-phenyl, R>-phenyl(C4-Cg)alkyl, thienyl, pyridyl, (C3-Ce)-
cycloalkyl, (C1-Cs)alkyl-OC(O)-NH-(C4-Cg)alkyl-, di-((C4-Cs)alkyl)aminomethyl, or

{ X

N
55 (c.,-cﬁ)alkyl-o’%

R is (C4-Cg)alkyl, R°-phenyl or R3-phenyl(C1-Cg)alky};



surfactant; and d) at |east one acidifying agent. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON 7-[ 2-[4-[ 4- (et hoxyet hoxy) phenyl ]

1- pi perazin “%eth |1-2-(2-furanyl)-7H

pyrazolo[‘ﬁ‘?%Q f@?%bzolo[l,S-c]pyrinidin-5-anine has t hePEBIUSHWHALESEheni ca
structure: 20 Formulal \ ONN I~" 25 NN /~NN N 30 0 ~p W

2005/ 060981 PCT/ US2004/ 042616 11 This conpound is useful for treating
central nervous system di seases such 4gs depression, cognitive di seases and
neur odegener ati ve di seases such as Parkinson's di sease, senile denentia or
psychoses of organic origin, and stroke in a patient in need of such

treatment. |R¢ RAhYdrBHEATr O, SRTPOUTRT biayabibuleplard ERRLIAGCRIKI nson' s

di sease. The conpoun a free base“or as a ma “al ly

accept apheredabtand lars irdepanidéntind drdsand &l o bord,i+Tldpded- dro-Og and
pharmaceutical |l y .acceptabl e i‘?l ts within the scope of the invention and all
aci d an@MiaEag ydin bedyikogem s whickitheyare Atlegbedo the free forms of the
correspondi ngs f i LaR- 10~ Thi.5 conmpound i s
virtually i n}gofsg I eéﬂaﬁﬁgélgde%us d%g@?z’egd%&e]ﬁf)bgﬁ{%bgﬂHg\%/(ea"'\}segr”,(ﬁt he conpound

i's & welakdrbrg eC wWCk mlkdxyehalo§ehs-OF ; And 2C{-Ca)atikthaf(€d)Cs)akaoy ; (cal cul ated) and
6.87 (titrated) and it therefore becomes increasingl é‘l positively _charged as
the pH is deBrédaskel® S agbgitpersisdadependantlyisajectashforr Shangiaun ennisistinoos.

However senpl f Ah u cahl a e, the
15 aque@ﬁ@%‘?%@ﬁggﬁ‘ gg?ﬁ?ﬁ@’p@&‘f?%%ﬁee %?J&Sﬁl y th_g\"g%jle{%%lé??lwgﬁgﬁg 2

pa/ nL. &C]-aglalky)arhinpH-CF 3, hO CRsearapeS(Has(@s-Ghyalkybe +2 but, the solubility
for this strongly charged caonpound is onlé 1 ng/ .. Based on the PKa
val ues, undeR s8itl Crbe @lkybirfigny!, benzyl, Co-Cs alkenyl, C4-Cs alkoxy(C1-Cg)aikyl,

10 di-((C4-Cg)alkyl)amino(C1-Cg)alkyi, pyrrolidinyl(C4-Cg)alkyl or piperidino(C4-Cs)alkyl;
R'2is H or C1-Cs alkyl; and
R is (C1-Cg)alkyl-C(O)- or (C1-Ce)alkyl-SO,-

b) at least one pharmaceutically acceptable non-aqueous liquid carrier, wherein the
15 liquid carrier is immiscible with an aqueoué carrier; c) at least one anionic
surfactant; and d) at least one acidifying agent.
DETAILED DESCRIPTION OF THE INVENTION
7-[2-[4-[4-(methoxyethoxy)phenyl}1-piperazinyllethyl]-2-(2-furanyl)-7H-

pyrazolo[4,3-eltriazolo[1,5-cjpyrimidin-5-amine has the following chemical structure:

20 Formula |
%
N
N
{ \,N
25 ril/ | N
N —
S NJ\N
¢
N\)
30 O\/\O



conditions this conmpound will have an average charge of +3 and the
solubility mght be expected to increase further. However, no further

i ncrease | jlity has been 20 achieved, i.e., at pH 1.0 (0.1 N HCL) the
solubiIipbyg@g®#$§lconpound decreases to < | ng/nmL. ThYSUPY Y6 Kecr ease
in solubility is consistent with the formation of insoluble chloride salts.
Typi cally, pharmaceutical conmpounds which exhibit little or no agueous
solubility will however be sol uble inlhon-aqueous nedia. However, as shown

in the 25 Table 1 below, the Al a receptor antagonist conpound descri bed
above has both | ow agueous and non-aqueous solubility. Table 1: Fornula I

Aqueous and Va9 cORiRng iSelsehil For treativgueais Behuitld systemMadissuea0ifch
Sol ubi lit Diluent Solubility Diluent Solubility uffer pH 7.4 < 5 ng/nL

Et hanol2S0dapPrassinh, YEYTHH0sAp6as8s apdneusXienreabisdisrasesshien agH 4 1.7 g/ m -

t t orpr e KSR Per e S LB s R des of ARn B OR s stbe o ™
ani oni ¢ patidradh ABEE of SUeh teitdedt, UM paticvhr, 3HE fcahfictlne) isiutehfysous nedi a,
resulted in ion pairing and a significant decrease in the aqueous

sol dbi ItraglingrParkinsepigdiaaase. Shewopmaindgngy exishess freptbagaorfasund t hat the

Ynglnpgr&ﬁr%p}a@?q&é}ﬁ%@%g&&%gmN%&g%%g (?[aggsgaits are intended to be

e] tri azMzpinhcluliddllyddbeBtdbi®sans wethirkdicf Qiopel aittrd invdriotosisal acisatHdim i n
acidified propylene glycol, there was obtained a solution of the active
conpourhsgsails ayemesstdesed equbalant fedhegfreafems abihagmrespandinthe acti ve

compou epe. i I conbi ned. The solution is acidified in
or der {E@nﬂ%ﬂ{@fg‘%ﬁﬁbuﬁ)&ﬁ&&e&tlé{%%/gméﬁ. Docusate sodiumis also known as

Di ot yl SodiTH®r Suhipesweds w&muz indcheibiglin Sgdbons MBdiasteeunratgHi s the sodi um
salt of the diester of 2-ethyl hexyl alcohol and sulfosuccinic acid. It

f unct i dheweareratheaeRvpPeNd if g y@akhase with three pKa's of 1.72 (calculated), 2.25

(calculated) and 6.87 (fitrated) and it therefore becomes increasingly positively
charged as the pH is decreased. As expected, solubility improves with ionization.
However, even when essentially all of the compound carries a +1 charge, the
15 agueous solubility remains poor, e.g., at pH 4 the solubility is < 2 ug/mL. Similarly,
at pH 2 the average charge will be +2 but, the solubility for this strongly charged
compound is only 1 mg/ml. Based on the pKa values, under still more acidic
conditions this compound will have an average charge of +3 and the solubility might
be expected to increase further. However, no further increase in solubility has been
20 achieved, i.e., at pH 1.0 (0.1 N HCL) the solubility of this compound decreases fo <
1 mg/mL. This type of decrease in solubility is consistent with the formation of
insoluble chloride salts.
Typically, pharmaceutical compounds which exhibit littte or no aqueous
solubility will however be soluble in non-aqueous media. However, as shown in the
25 Table 1 below, the Az, receptor antagonist compound described above has both
low aqueous and non-aqueous solubility.
Table 1: Formula 1 Aqueous and Non-Aqueous Solubility

Aqueous Solubility Non-Aqueous Solubility
Diluent Solubility Diluent Solubility
Buffer pH 7.4 | < 5 ng/mbL Ethanol 0.1

mg/ml.




The best candidates to be used as anionic surfactants are those that wll be
15 negatively charged under acidic conditions such as at a pHof 2 to a pH
of 3. i call the surfactant would contain a sulfate group such as is
the case &@Wﬁmﬁéﬁéusate sodi um or SLS. Useful anionic ®GITEEME2516 ncl ude,
but are not Iimted to, the water-soluble salts, preferably the alkal

nmetal , ammoni um and substituted ammoniumsalts, of organic sulfuric acid
reaction products having in their nol4ecul ar 20 structure of al kyl group
containing fromabout 10 to about 20 carbon atons and a sulfonic acid or

sul furic acid ester group. (Included in the tern1'a|ky| is the alkyl

portion o 0 mpies of TR s hettcysurfactants are
the sodi u%ﬂﬁ%} péfass% Kﬁr@% sul f ngs@d%@é)pg%wéé{ d@?ose obt ai ned by

sul fating|the higher{ al cohols (C8-Cl8 carbon atoms)mggqﬁb) as|those produced
by reduci n.g__t_he_zE;_Eiﬁeri des of tallow or_coconut! oil; and!the sodi um and
pot assi um BUKST Bz el froimlt es i n Wao¥Beam@ilal kyl| §0dlH contains from
about 9 tp about 15 |carbon atons inj|straight chain or,branched chain
configuration. WD 20Q5/ 060981 PCT/ OSP004/ 042616 13 HB anj oni c
surfactants suitable for use herein are the sodium al Kyl glyceryl ether

sul fonates, especially those ethers of higher alcohols derived from tallow
and coconut Aaempteﬁufqnm%aiedhmccwnwoumw;ih@ertammag@r\ged;echa@es!mrr onat es and

| f at I f henol et h de eth
Suil £ ot BEooRe SR ARO ST Rb S0 ot s lion 8T Bh A Eh¥ i GRe08ad e per
mol eculreiodnshifiiPahd @bﬁgﬁm&aﬁmaﬁ@%e itheadueduatIBbility dfhﬁe %bhfiﬂou%oup and
sodi um_or potassi um sa of al kga et hyl ene oxi de ether sulfates containing

f r oin abotRTsINgly, RweMer2i was fosingrt teiﬂwﬁymream7f521[é|d4per mol ecul e and from

o ot DeetpPRBsy BRI Reder e et epRiszelf s el Lai ng < he
sodi UMe}tREIASH, Sl pyRFTEIAL5UENFAE veid RARLIRASE Wit skte %dluh! %ﬁ&.d%dcw
al kyl benzene sul fonat es; C10-C20 paraffin sul fonates, alpha

sul f onaraylersnglcel H@rem ohigired 2 selbdan &f Hres agkiee @am@manmatw sul fates and

t ff | t o
G *sul POReTETER Sl iR RpEote h b hB R RR e PE OGRS ABE PP ena onat i ng
'paﬁ@ff ?@opweﬂeocémbmdcaﬂt@@olah@ﬁ% acifriet en bedbrﬂan@mzlerthélabﬁ@@at es are those
~of Cl2.18 carbon atons chains, and nore

compound. Docusate sodium is also known as Dioctyl Sodium Sulfosuccinate.

Dioctyl Sodium Sulfosuccinate is the sodium salt of the diester of 2-ethylhexyl
alcohol and sulfosuccinic acid. It functions as an anionic surfactant,
The best candidates fo be used as anionic surfactants are those that will be

15 negatively charged under acidic conditions such as at a pH of 2 to a pH of 3.
Typically, the surfactant would contain a sulfate group such as is the case with
docusate sodium or SLS. Useful anionic surfactants include, but are not limited to,
the water-soluble salts, preferably the alkali metal, ammonium and substituted
ammonium salts, of organic sulfuric acid reaction products having in their molecular

20 structure of alkyl group containing from about 10 to about 20 carbon atoms and a
sulfonic acid or sulfuric acid ester group. (Included in the term "alkyl" is the alkyl
portion of acyl groups.) Examples of this group of synthetic surfactants are the
sodium and potassium alkyl sulfates, especially those obtained by sulfating the
higher alcohols (Cg-C4s carbon atoms) such as those produced by reducing the

25 glycerides of tallow or coconut oil; and the sodium and potassium
alkylbenzenesulfonates in which the alkyl group contains from about 9 to about 15
carbon atoms in straight chain or branched chain configuration.



preferably they are of Cl4.17 chains. O hers include Paraffin sulfonates
that have the sulfonate group(s) distributed along the paraffin chain. Such
conmpoun be made to specifications and desirably the content of
parafflﬂaggﬁﬁgﬁgpés outside 20 the Cl4 17 range w || b&CHBSI4AMM 140 | | be
mnimzed, as will be any contents of di- or poly-sulfonates. O her

exanpl es of sui tabl e sul fonated anionic detergents are the well known

hi gher al kyl nononucl ear aromati c sulff3onates, such as the higher

al kyl benzene sulfonates containing 9 to 18 or preferably 9 to 16 carbon
atons in the higher alkyl 25 group in a straight or branched chain, or C8.15

al kyl tol ue@hépéﬁ@n@ts&ﬁfac@mgrsu%slfe%rage%réan%#éftﬁé%%a&ﬁn b(@ ude the
wat er -sol ubl e salts of esters of al pha-sulfonated fatty aci cont ai ni ng

f r om agbigerg etlerxulioaatssn espeaiglly thaseeethats gf hlgbeldalgobuts darivetirfoornabout 1 to
n the. ester ubl e

0 ol SEbTRab i S3HE B daRir ety AR MBsRouEait8 stlienaigs anchs 30

car bongafgms: s dtdbsi POy eBPEth &O8y in the
noi etyS WO 2005/1%28% 1 PCT?EE%%BM 04”% | 14 é%:’ygeiér)?%@eﬁpom (:]%tst%:?act ant s

usef ul contaitieg rﬂmmabcet bfo aheupt@sbits of athyianewxudarp@rmlecmlecarfdfwmt he group

Sl at 80PaRJo ARG Y e b e e o B S et s i iRt o)
sul fosw:@lkgﬁémy@@%@é et diutBles Ari8inity ﬂr@nﬁ@mtsraﬂotébdm% WitsSed ts of 5

cholic acid and deoxycholic acid) containing a rigid hydrophobic group
st ruct etliéne omdmne&irmwlecgleeﬂm ttemmaoui d Ous etbouB2lecanbon etwusin the

h d henod | | d
bnd ok chhS LEREN Thie Risiqte B PRASAEREEAIEh e welemgdghBon ' ©°
Suf§ ackams mcﬁmﬁgwgomum PRIARIRAS i Ashih ARE cRIARANNNIGIMAR SaRE of 10 at

| evel s of O 10% preferably 0.01 to 5.0% by weight in |iquid
f or mul ineanSs-6ns alkyt berrane swionates;iGm<z iparaffip MOpa’%eatphamieﬂm 0 20 tines

For mal SV1TORESBPONREpf GRERE P heoa <Tafib il Gkl ENRS WP AN Gocusar e are

typi cakhivn pslelgbrb®r, | nprove aqueous solubility. Hovvever sodi um 15 docusate
actual |y decreases the aqueous solubility of 7-[2- %4 [4-

( met hoxy et hdk)nevaiiyl uitongigsemesdienyibhestiidriates ppd-sulienaiey andiusyiaby ol o[ 4, 3-
15 are.mixtures thereof, obtained by sulfonating paraffins of 10 to 20 carbon atoms. '

Preferred paraffin sulfonates are those of Cy2.45 carbon atoms chains, and more g
preferably they are of Cq4.47 chains. Others include Paraffin sulfonates that have
the sulfonate group(s) distributed along the paraffin chain. Such compounds may
be made to specifications and desirably the content of paraffin sulfonates outside

20  the Cys.47 range will be minor and will be minimized, as will be any contents of di- or
poly-sulfonates.

Other examples of suitable sulfonated anionic detergents are the well known
higher alkyl mononuclear aromatic sulfonates, such as the higher alkylbenzene
sulfonates containing 9 to 18 or preferably 9 to 16 carbon atoms in the higher alkyl

25 group in a straight or branched chain, or Cs.15 alkyl toluene sulfonates.

Other useful anionic surfactants include the water-soluble salts of esters of
alpha-sulfonated fatty acids containing from about 6 to 20 carbon atoms in the fatty
acid group and from about 1 to 10 carbon atoms in the ester group; water-soluble
salts of 2-acyloxy-alkane-1-sulfonic acids containing from about 9 to about 23

30 carbon atoms in the alkyl group and from about 8 to 20 carbon atoms in the moiety.



e]triazol o[ 1, 5-c] pyri mdin-5-am ne under acidic conditions. As described
above, at pH 2.0 a 0.1 ng/nL solution of

7-[ 2- 4‘& nmet hoxyet hoxy) phenyl ] 1-

pi per azi 9I2§“§fﬂﬁ%8} 2- (2-furanyl)-7H pyrazol of 4, 3- e] t ri REBIUSPWAB426Ypyr i ni di n-
5-amine 20 will precipitate out of solution in the presence of sodium
docusate. These results indicate that under acidic conditions docusate is
not interacting with 7-[2-[4-[4- (methoxyet hoxy) phenyl ]

1- pi perazinyl]ethyl]-2-(2-furanyl)-7H pyrazol o[ 4, 3-

eJtriazolo[1, 5-c] pyri m di n-5-am ne as a surfactant, but rather as an ion

pair reagen ; t w il be
opposi tely %eef?hgg Icgﬁgfé?%ﬂgﬁlgz%@gﬁ}gpﬁs% gropﬁog)rgg%%%ﬁﬁo%

speci faar@%élycteﬂyfromtﬁhe gesup consisting oﬁ@égattvelymmgeﬁSuﬂfategr@ﬂ?b%mbhbondl ng of
two oppositely charg?ed nol ecul es.  Tween 80, a n-ioni c surfactant, anongst

ot her s@s sadiugtdodeey! sylfa b a&g@&agegtﬂcmlqi pis/lZoeth Mbh%ﬁ@@tﬁri:
of "Por Rty RfeRRIRRE 00NN Bl ThEE, bt Sl GHiReRBMD R ot 'S Goctned.

tos esa;thcthcfarcm}rtaﬂdlddmxyclzcata aoid pa&orttbmlrcg)aw@mdy@bpﬂ@owﬁu@@%ﬂumn
PCT/ US2004/ 042616, 15 Fornul a docusate conplex and is consistent with the

pr opos@aiies F‘?rﬁtqr@'ﬁlsdf'ahbe W&Fjorﬁi@o@%ﬂ gHctpap taunsholiemtauredeeawhalie-, r ef er s

to a r a f[ﬁ% S ate to
an appr eC| e e%@a{b“hﬁcd;g%%&%&%@ga&n iy @gg?l es e'ﬂ?c}scﬁ%!ﬁc: %ﬁﬁ

sur f actnagtais@be Usadgel y dependent upon the proport| ons of t he hydroph| lic
and hydrophoblc groups .in the nolecule. Hydrophilic %roups i ncl ude the

oxyet hyl ene ! B¢ GHPC wf@@ﬂatysraﬁaerﬂui@ ’rhwpmapsgmm‘ theyproseRti iAERtes nunber
10, PS8y G5 RR0L 1 BYILRRRARYT 0T B89, 15 YRSy ABERYEI SRt Ly

substances are o I ne range ron drophobi€ and

vvater foo sblid Gbruhlletiemnitanag be Feednidn 1gﬂoﬂ£et|mlesﬁhe@s:tfearcatrmoum strongly
hydrophilic and water-sol uble copnpounds, such as the macrogols. Between

these eqRredffationad amalado mele basist hose in which the proportions of the
hydrophili cegng, b ncgjsoﬁmﬁla%ongro?'ﬂ?ég?é '?g‘fv%n% né@(rfé)&éﬁflgcﬁg:lh Sifhmas the

macrogol est ers a et hers an sor erivatives € non-ionic
sur f acgenissiteraye hpidatiyrdided thimprodaheuedts ddleblint ridoRbesneedpeei a, . 28t h,

Edition, 1982, The Pharnmaceutical Press, London, Geat Britain, pp. 370 to
37¢ -docusate actually decreases the aqueous solubility of 7-[2-[4-[4- C
(methoxyethoxy)phenyl]1-piperazinyl]ethyl]-2-(2-furanyl)-7H-pyrazolo[4,3-
eltriazolo[1,5-c]pyrimidin-5-amine under acidic conditions. As described above, at
pH 2.0 2 0.1 mg/mL solution of 7-[2-[4-[4-(methoxysthoxy)phenyl]1-
piperazinyllethyi]-2-(2-furanyl)-7H-pyrazolo[4,3-e]iriazoto[1,5-c]pyrimidin-5-amine
20  will precipitate out of solution in the presence of sodium docusate. These results
indicate that under acidic conditions docusate is not interacting with 7-[2-[4-[4-
(methoxyethoxy)phenyl}1-piperazinyllethyl}-2-(2-furanyl)-7H-pyrazoloj4,3-
g]triazolo[1,5-c]pyrimidin-5-amine as a surfactant, but rather as an ion pair reagent,
i.e., at pH 2 docusate and the compound of Formula | will be oppositely charged
25 and form an insoluble, hydrophobic complex. More specifically, by "ion-pair" it is
meant to mean the non-covalent bonding of two appositely charged molecules.
Tween 80, a non-ionic surfactant, amongst others, can be used to improve
the aqueous solubility of hydrophobic compounds, and has been found to minimize
the precipitation of the compound of Formula | by sodium docusate described

139 above. This effect is assumed to result from solubilization of the compound of



Such suitabl e non-ionic surfactants include bl ock copol yners of ethyl ene

oxi de and propyl ene oxide, glycol or glyceryl esters of saturated or
unsaturated C8 to C20 acids, preferably, polyoxyethylene esters of

sat ur at €408 ur ated C8to 20 C20 acids, pol yoxyet hfCEAS2eH8&3636 of
saturated or unsaturated C8 to C20 acids, and polyvinylalcohols or sorbitan
esters of saturated or unsaturated Coo to C20 acids. Preferably, the
non-ionic surfactant is a sorbitan egger of a saturated or unsaturated Cep
to C20 acid, and nore preferably the sorbitan ester is a fatty acid ester of
sorbitan selected from sorbitan nonol aurate, sorbitan nonool eate, sorbitan

25 sesfuiQlea i i ; I t, 2 ) i

ronost na U Sop e cofpibk PR, Bonsetent vt TH aRBpERE s I o

sor bi t hydrephebis ibmphkirde, e. g. Pol ysorbate 20, Pol ysorbate 40, Polysorbate
60, Pol ysorpate 65, Polysorbate 80, Polysorhate 85, Sorbitan Mnol aurate,
Sor bi t an Mon8POPRIGt ! Hire Sf%ﬁ&H&éﬁ{%rgﬂﬂzim@ﬁ%ﬁtaaﬂe@@nmg%é’inéite,

Sor bi t ' ' ' |4.an [ i The
ot propsnondsR it o BRbIARElC bR oA T oS B om 101 wo
2005/ OROR-EAniEEUITE200A a4 26JEY dEfeAdent upm tedeopbhtrisrefdke duydropidien 80

which is I xture of oleate esters o sorhj tol and sorbitol anhydrides,
consi s@‘i“#igyg‘@é’é’@ GaieupPy ithe mel %egWQFQPh'%E%éBCWPHh%ppr oxi mately 20

I i e ' I ' d
or opy! SeEthhEYod (HorpEHARP 2y MefuERE i Byasth R EREnRr el ="
repr esﬂiéfsécbrbbciﬁé tea H9LEHIME Aitpadtal suchtddigh eeterlof S8Ry acid,
HQ( CH2CH20)a( Ch2CHO) b( CH2CH2O) aH wherein a is an integér rangi ng from about
10 to aWesianaaareppletamesbivhichrrangafem strangly hydoaphahie engredter ably from
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nonool eate and simlar water soluble derivatives; Suitable polyoxyethyl ene

est er stypesfiaglyge Hwsssin(wihich dlge prepartiery of el ygophilic and hydrophobic
groups are more evenly balanced, such as the macrogol esters and ethers and
sorhitan derivatives. Suitable non-ionic surfactants may be found in Martindale,
15 The Extra Pharmacopoeia, 28th Edition, 1982, The Pharmaceutical Press, London,
Great Britain, pp. 370 to 379.

Such suitable non-ionic surfactants include block copolymers of ethylene
oxide and propylene oxide, glycol or glyceryl esters of saturated or unsaturated Cs
to C, acids, preferably, polyoxyethylene esters of saturated or unsaturated Cgto

20  Cyp acids, polyoxyethylene ethers of saturated or unsaturated Cg to Cy acids, and
polyvinylalcohols or sorbitan esters of saturated or unsaturated Csoto Cyo acids.
Preferably, the non-ionic surfactant is a sorbitan ester of a saturated or unsaturated
Cqoto Csp acid, and more preferably the sorbitan ester is a fatty acid ester of
sorbitan selected from sorbitan monolaurate, sorbitan menooleate, sorbitan

25  sesquioleate, sorbitan trioleate, sorbitan monopalmitate, sorbitan monostearate and
sorbitan tristearate, or mixtures thereof.

Suitable sorbitan esters include, e.g. Polysorbaie 20, Polysorbate 40,
Polysorbate 60, Polysorbate 65, Polysorbate 80, Polysorbate 83, Sorbitan
Monotaurate, Sorbitan Mono-oleate, Sorbitan Monopalmitate, Sorbitan

30 Monostearate, Sorbitan Sesquioleate, Sorbitan Trioleate and Sorbitan Tristearate.

The most preferred non~-ionic surfactant is Polysorbate 80, available from ICI



15 pol yoxyet hyl ene castor oil and hydrogenated castor oil derivatives;
Sui tabl e polyoxyethylene ethers of fatty acids (macrogol ethers) include
Cetonacro% 1000 Lauromacrogols (a series of lauryl ethers of macrogols of
differiﬁﬁ'éﬂQWW éngths) e.g. Laureth 4, Laureth 9 andCrdiszenaersagol 400.
Addi ti onal non-ionic surfactants may be used to inprove the solubility of
the ion pair 20 which may be forned between cationic active agents and
naturally bile acids in vivo to chanqg the absorption profile of the active
agent. The anount of non-ionic surfactant will vary depending on the
concentration required to reach the critical mcelle concentration (CM).
The non-ionjc surfactant , can g ééon1concentrat|ons Egual or greater
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necessastyuatorea[chl eve the CMC. The |on pair formed bet ween the active
conmpound and the anionic surfactant is then solubilized within a mncelle
that is fornmed by either the additi ¢dffd anionic surfactant or a mixture of

ani oni ¢ surfactant and rmul ati ons of the
present invention nmay bﬁ@&ﬁ%ﬁg@g ([e%zéﬁﬁﬁh«}ﬁ (:s[ﬁ 5 er aliquid or a solid.
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filled intg soft or hard capsules. Thus an aqueous/organic oral solution

can be %t?%gfoe@ qRAUE 65 atse-T \P@r‘w 20 ta. a an al cohol such as ethanol or a
glycol such Q&itﬂﬂeiﬁﬁ}c%}'ma%l@e\‘ﬂ%sté}% of fatty acids include glyceryl monooleate

and similar water soluble derivatives,
Suitable polyoxyethylene esters of fatly acids (macrogol esters) include
15 polyoxyethylene castor oil and hydrogenated castor oil derivatives;

Suitable polyoxyethylene ethers of fatty acids (macrogol ethers) include
Cetomacrogel 1000, Lauromacrogols (a series of lauryl ethers of macrogols of
differing chain lengths), e.g. Laureth 4, Laureth 9 and Lauromacrogol 400.
Additional non-ionic surfactants may be used to improve the solubility of the ion pair

20  which may be formed between cationic active agents and naturally bile acids in vivo
to change the absorption profile of the active agent.

The amount of non-ionic surfactant will vary depending on the concentration
required to reach the critical micelle concentration (CMC). The non-ionic surfactant
can range from concentrations equal or greater than the CMC concentration in

25 liquid formulations. In solid formulations the non-ionic surfactant will be present at
concentrations equal or greater {o the CMC concentration that will be achieved
upon dilution. The expected dilution volume will be the volume required for either
reconstitution or a biologically relevant volume such as 250 to 900 mL.

Excess amounts of anionic surfactants can also be used to replace or

30 partially replace non ionic surfactants. In this case, the anionic surfactant is added



propyl ene glycol and/ or anphiphilic conpounds such as nono, di and
triglycerides, 15 suitable agents for pH adjustnent, e.g., hydrochloric acid
or citric acid, and a suitable bioconpatible anionic surfactant e.g.,

sodi um dBOFAYYis098il ¢ greater aqueous solubility is requanZMMKwnﬂer to
decrease precipitation of Formula 1 upon dilution of the formulation with
gastric or intestinal fluids, additional anounts of the anionic surfactant
and /or a non-ionic surfactant such ag Tween-80 can be added. 20 Sinilarly,
oi | based oral solutions can be prepared by solubilizing the active
principle with a suitable anionic surfactant, e. g , sodiuntdocusate, an
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soybean oi | peanut oil, palmoil, or an unnodified fat. Alternatively the

vegét a[gpgabjmag@nts@[r p,lrhgdjustment e. g hydrochloric acid or citric acid, and a
suitable biocompatible anionic surfactant, e.g., sodium docusate. If greater
aqueous solubility is required in ordér to decrease precipitation of Formula 1 upon
dilution of the formulation with gastric or intestinal fluids, additional amounts of the
anionic surfactant and /or a non-ionic sutfactant such as Tween—=80 can be added.

20  Similarly, oil based oral solutions can be prepared by solubilizing the active
principle with a suitable anionic surfactant, e.g., sodium docusate, an acidifying
agent and a substantially non-agueous carrier (excipient). The acidifying agent can
be any biocompatible substance that is soluble in the hydrophobic formulation and
which provides sufficient acidity for the Formula 1 compound to ionize and form a

25 complex with the anionic surfactant. The non-aqueous carrier can be any
substance that is biocompatible and wili be in a liquid or will be liquefied in the

formulation

The carrier is usually hydrophobic and commonly organic, e.g., an oif or fat
30 of vegetable, animal, mineral or synthetic origin or derivation. Preferably, but not

necessarily, the carrier includes at least one chemical moiety of the kind that



be nodified by hydrogenation or other chem cal neans which is conpatible
with the 1s present invention. The appropriate use of hydrophobi c substances
prepareqNB% é%nthetlc nmeans i s al so envisioned. As with the aqueous/organic
or al I YROSBE greater aqueous solubility is requPFEFSEH4E#EET to
decrease precipitation of Formula | upon dilution of the fornulation in
vivo, e.g., wth gastric or intestinal fluids, additional anbunts of the 20
anionic surfactant and /or a non-ioniig surfactant can be added. The
additional anionic surfactant and/or the non-ionic surfactant in

hydr ophobi ¢ sol utions can be any bioconpatible surfactants that have
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synthetic means is also envisioned.
As with the aqueous/organic oral solutions, if greater aqueous solubility is
required in order to decrease precipitation of Formula 1 upon dilution of the
formulation in vivo, e.g., with gastric or intestinal fluids, additional amounts of the
20 anionic surfactant and /or a non-ionic surfactant can be added. The additional
anionic surfactant and/or the non-ionic surfactant in hydrophaobic solutions can be
any biocompatible surfactants that have sufficient solubility in the substantially non-
aqueous carrier. If the anionic and/or non-ionic surfactants surfactant are to
solubilize Formula 1 via micelles in agueous media, they must also have sufficient
25 solubility or dispersibility in aqueous media, e.g., docusate and polyoxyethylene
castor oil derivatives {(cremophors), respectively.
Solid oral formulations of Formula 1 can aiso be prepared using a suitable
biocompatible anionic surfactant and excipients so that, upon dilution in vivo with
gastric or intestinal fluids, an ion pair between Formula 1 and the anionic surfactant
30 is formed, e.g. Formula 1 with sufficient sodium docusate to form an ion pair, i.e.,

docusate concentration 1 to 20 times the Formula 1 concentration on a mole:mole



occur during dilution in the blood streamor when conbined with vehicles for
I nfusion, additional anounts of the anionic surfactant can be added and /or
a non 15 ionic surfactant such as Tween 80 (pol ysorbate 80) can be added.
Oly, injectable solutions, as mght be preferred for intranuscular

i njecti of? 28 sinilarly prepared by sol ubilizing PREUSRP&6H¢ i nci pl e
with a suitable anionic surfactant, an acidifying agent and a hydrophobic
or non-aqueous carrier. The acidifying agent can be any bioconpatible
substance which is soluble in the hydgophobic 20 formul ati on and which

provi des sufficient acidity for the Formula | conmpound to ionize and forma
conplex with the anionic surfactant. Another application of this invention
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For mul golabljﬁ?yriglf"leau%ed in order to decrease precipitation upon dilution, i.e., as can
oceur during dilution in the blood stream or when combined with vehicles for
infusion, additional amounts of the anionic surfactant can be added and /or a nen-
15 ionic surfactant such as Tween 80 (polysorbate 80) can be.added. Oily, injectable
solutions, as might be preferred for intframuscular injection, can be similarly
prepared by solubilizing the active principle with a suitable anionic surfactant, an
acidifying agent and a hydrophobic or non-aqueous carrier. The acidifying agent
can be any biocompatible substance which is soluble in the hydrophobic
20 formulation and which provides sufficient acidity for the Formula 1 compound to
ionize and form a complex with the anionic surfactant.

Anocther application of this invention is the formation of the Formula 1:anionic
surfactant ion pair before addition to the pharmaceutical compasitions listed above.
In this case, the addition of an acidifying agent or agents to the final pharmaceutical

25 composition would not be required. A procedure for obtaining Formula 1:anionic
surfactant complexes is described in Example 1.

This invention also includes solubilization of Formula 1 through the use of
acidified cosolvents without the use of anionic surfactants. This result would not be
predicted due to the fact that the uncharged or neutral active compound is more

30 hydrophobic than the ionized compound and would, therefore, be expected to have

greater solubility as the percentage of cosolvent is increased. However, the



1. Acidified Propylene 9.8 ng/nL 4.6 ng/nL 1.9 ng/nL 0.97 0.006 ng/nL

A ycol ng/nm. 2. Acidified Propylene dycol + Tween 8.7 ng/nL 4.0 ng/nL 1.8
ng/ L 0%8 80.8'07 ng/m. 80 m/nL 3. Acidified Propylene dycol + 9.2 ng/nL
0.14 0.0%7#°0%9%8b. 28 ny/nL  Docusate nmg/nL mg/ nL g/ nECEBERW04268F ock
Solutions: 1) Propylene glycol (86 %/v) + citric acid/ HCl to pH 3.4, 2)
Stock Solution 1+ 36 ng/ L Tween 80, 3) Stock Solution I + 61 ng/nL docusate
1o sodium bSolubilities were deternpged in the original stock solutions and
following 2, 4 and 10x dilutions with deionized water (precipitate renai ned
in all sanples upon dilution and supernatant sanpled for assay). 15
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mol eculPBZEIAGNE compaund 4be sPREERIFHANJRCISaSES 4Q mgre thap$t mekaL.déablsi ve
chargei)_vi a hydr ophobi ¢ and hydrogen bondi ng. WD 2005/ 060981

PCT/ US2004/ 042616 21 In order to determ ne the effect of solution

hydr ophobicity on Formula | solubility, the original stock solutions 1, 2

ot or . Tt et 5Ty R et PRSI« § A8h5 SRR yeol wne. decr ased 10

fold firomthe iniPaketdnopyitneabiyon innSol8686 tMildiob [ 8aybeaamaient rjati on of
8.6% |On_t he ot herFasterdDFHue to the presence of citfate

Stock 86% PG/ 43% PG 17% PG/ 8.6% PG/ Amt. Extracted ©

Solutions® {Stock) [DF2 DF4 DF10

Formulai1 { Formula 1 | Formula 1 Formula 1 Formula 1

1. Acidified

Propylene 9.8 mg/ml | 4.6 mg/mL | 1.9 mg/ml. | 0.97 0.006 mg/mL

Glycol mg/mL

2. Acidified

| Propylene

Glycol + Tween | 8.7 mg/ml | 4.0 mg/mL | 1.8 mg/mL | 0.78 0.007 mg/mL

80 mg/mL

3. Acidified

Propylene

Glycol + 9.2 mg/mL | 0.14 0.037 0.011 0.28 mg/mL

Docusate © | mg/mL mg/mL mg/mL

sodium

®Stock Solutions: 1) Propylene glycol (86 %v/v) + citric acid/ HCI to pH 3.4, 2)
Stock Solution 1+ 36 mg/mlL. Tween 80, 3) Stock Solution 1 + 81 mg/mL docusate
10 sodium.

®Solubilities were determined in the original stock solutions and following 2, 4 and
10x dilutions with deionized water (precipitate remained in all samples upon dilution
and supernatant sampled for assay).

15
°Soluble concentrations of Formula 1 found in soybean oil following extraction from
stock solutions 1, 2 and 3. Excess Formula 1 was added to the stock solutions

before extraction.

20  This phenomenon is consistent with self-association of the active compound
(whereby at least one of the molecules in the self-associated complex carries at
least one positive charge) via hydrophobic and hydrogen bonding.



buffer, the pHis not significantly affected by dilution. Simlarly, Formula
| solubility should not be affected by the 2-1 Ox dilution of sodium
docusate as this surfactant wll still be present at |evels above its
criticalWHZeE®¥Stoncentration (CIVIC). As can be seeRCIAISTEMIOR6?s For nul a
1 solubility decreases as each of the stock solutions to are dil uted.
However, the decrease in solubility seen with dilution of stock solution #3
is significantly greater than that seen with stock solutions #1 and #2 and

i ndicates that the ion pair between the active conpound and docusate is nore
hydr ophobi ¢ than the sel f-associated Fornula | conplex. Additionally,
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t he conpounds descri bed this invention, inert, pharmaceutically

accept apseea it 1 pbles2.dznr ”béa di solebiliyoiacgeases as gackl of the si@cksoltionspar at i ons

cufpos rMHHES BoW ARl P BRIy AUF i BB ShopiREEkBrong

rret hods3 ¢ s@nmuém%t gr@tépmawathaps@ercwrmmdw solgtioRyfhendomgndn A WO
2005/ 060981 PCT/ US2004/ 042616 22 CGennaro Rem ngt on: The Sci ence and
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15 media on solubility (soybean il is significantly more hydrophobic than propylene
glycol and is non-miscible with water). For this solubility determination the active
compound was first added in excess to stock solutions 1-3 and then, each solution
was extracted with soybean oil. As can be seen in Table 2, oniy the solution
containing docusate led to significant extraction of the active compound into
20  soybean oil. This result is consistent with the solubilities described above, i.e., the
Formula 1:docusate complex is more hydrophobic than either the active molecule
alone or the active molecule as a self associated pair and, therefore, should be
extracted into a hydrophobic media fo the greatest extent (it is assumed that the
Formula 1:docusate complex was extracted from stock solution 3, as apposed to
25 just the active molecule).
For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. Examples of pharmaceutically acceptable

30 carriers and methods of manufacture for various compositions may be found in A.



for oral solutions, suspensions and enul sions. Liquid form preparations may
al so include solutions for intranasal adm nistration. Aerosol preparations
sui t abl Bor i nhal ati on may include solutions and solids in powder form

whi ch n§¥ BENRPEbnbi nation with a pharmaceutical |y acREBUABIOS 4266 carri er,
such as an inert conpressed gas, e.g. nitrogen. Also included are solid form
preparations which are intended to be converted, shortly before use, to
liquid form preparations for either gpal or parenteral adm nistration. Such
liquid fornms include solutions, suspensions and enulsions. is The, conpounds
of the invention may al so be deliverable transdermally. The transdernal

CONDOSGELRRRD @D, %ﬁpgfg@u H@%@&én@é %ﬁﬂ‘?ﬁ({abﬁl’éé Qﬁﬁhaﬁﬁ%&?ﬁg‘ Engftﬂ{r;ﬁ; or

enul si ons and can In a transdernal patc
r eser v@000),tlypeinastt &V diacon&eNilkioapBaltimdregMaYr.t for this purpose. Preferably
t he conpou ' fadrri ni st ered har maceut i cal

d, [1y. ef bly, the 20
o epar ey onCiau BT RIRPE Hioga Jeves splutiang s RebEIATS 4T B ebHoRE T Ofc

subdi gé;mi@Qaﬂnﬁt@mﬂémaﬁtiggggwdf@# br JRRASrERNIEAL Uyid| SBRABRGGF & quant It es

of th active onent, g., an effective anp to achieve the desired
pursposgarefterabicfacibnawdigyel earpbrsyeith ey abditioardf etvcddprerdi argl opacifieise

requi renents of the patient and, the severjty. the condj.ti on being treated.
5 Dot B B4 S ior SESRe A BERGEOP g AU fogin Sreparaiens Biayaiiat  on |+ s

Wi i bfle stldnd @y MrAkhi adfnigRitgni ence, the total daily dosage may be
ea an a

divid mnistered in portions during the day as required. The anount
and frequenagrosbl pohpanatiimsaguimblofortihiealatom maydis clid et dudutions/amnd solidsand/ or

ccor AMMPNARTRGN, WHSRIREY 5P b Re RIS Wit PRTEIG 6L BerantgbBuch
e e g A i U
conpounds fAlsouseudad e splic&em piapaemiorewhichlardénteodpdidode havi ng t he
str UCtéJorne\lflertfe?:if gHt')t?ﬂyl\t%%ore use, to liquid form preparations for either oral or
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15 The 'compounds of the invention may also be deliverable transdermally. The 5
transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir
type as are conventional in the art for this purpose.

Preferably the compound is administered orally. Preferably, the

20  phammaceutical preparation is in a unit dosage form. In such form, the preparations
subdivided into suitably sized unit doses containing appropriate quantities of the
active component, e.g., an effective amount to achieve the desired purpose.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.

25 Determination of the proper dosage regimen for a particular situation is within the
skill in the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be reguiated

30 according to the judgment of the attending clinician considering such factors as
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wher ei

R1- oxazol

\'> R N Z-Y-X-N5 or a pharmaceutically acceptable salt thereof,

n Ris Rl-furanyl, Rl-thienyl, Rl-pyridyl, Rl-pyridyl N oxide,

R10- phenyl R1-pyrrolyl or C4-C6 cycloal kenyl; X is C2-

C6

al kyl ené"’é@‘m GOBPEH2-: to Y is - N(R2) CH2CH2N( R3) -, - OCPRUMSMORR)2616 - 0- , - S-,

- CH2S-,

-(CH2)2-NH, or (CH2)rn -QN (CH2 NR4 and Z is R5-phenyl,

R5- phenyl ( C1- C6) al kyI , R5-heteroaryl, diphenylnethyl, R6- HNxN- 1s C(O) -,
R6-SQ2-, R6-0(O) -, R7-N(R8)-C(O-, RE-N(R8)-C(S)-, 0, phenyl -c- CH(OH)-
or phenyl -C(=NOR2)-; or when Qis H, Z is also phenyl arri no or

pyri dyl am no; orZandYtoether are R9 - NP\ / N HN \ /

HNN- N
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freated.
Other active compounds for use in the present invention include compounds

having the structural formula
NH,

Ao

N-N,
R
S \N>—
Z-Y—X—N
-

or a pharmaceutically acceptable salt thereof, wherein

R is R'-furanyl, R'-thienyl, R"-pyridyl, R'-pyridyl N-oxide, R*-oxazolyl,
R'%-phenyl, R -pyrrolyl or C4-Cs cycloalkenyl;

X is C2-Cg alkylene or —C{O)CH>-;

Y is “N(RY)CHzCHoN(R?)-, -OCH,CHoN(R?)-, -O-, -S-, <CH3S-, <(CHa)p-NH-,

or
; (CHZ)m
4
\ ’
(CHZ%RA;
and

Z is R%-phenyl, R%-phenyl(C+-Cg)alkyl, R®-heteroaryl, diphenylmethyl, R®-
H-N]{Nﬂ
C(O)-, R%:-80,-, R®-0C(0)-, R™-N(R®)-C(0)-, R-N(R®)-C(8)-, © , phenyi-
|

_C_
1
CH(OH)-, or phenyl-C(=NOR?)-; or when Qis H , Zis also phenylamino or
pyridylamino;
or

Z and Y together are

Q:_ QTC C% | r - O Rron=Cv



NRLis 1to 3 substituents independently selected from hydrogen,
Cl- C6-al kyl, -CF3, halogen, -NO2, -NR12R13, Cl-C6 al koxy, Cl-C6 al kylthi o,
Cl-C6 al kylsulfinyl, and Cl-C6 al kylsulfonyl; 5 R2 and R3 are independently
sel ecte t he group consisting of hydrogen and Cl-C6 alkyl; mand n are
mdepenglgﬁt“i}] 0“31 Qs Il I 1 11 -N -G -C -C or PET{Se+0436L6 cocHa; 10
R4 is 1-2 substituents independently selected fromthe group consisting of
hydrogen and Cl-C6al kyl, or two R4 substituents on the sane carbon can form
=0; R5 is 1 to 5 substituents indep@ddently selected fromthe group
consi sting of hydrogen, hal ogen, Cl-C6 al kyl, hydroxy, Cl1- C6 al koxy, -CN,
di-((C1-C6)al kyl)am no, -CF3, -0OCF3, acetyl, -NO2, hydroxy(Cl-C6)al koxy,
(C1-C6)-al k x Cl CB)aIKgxy, di- 15 ( - C6) - al koxy) (C1- C6) al koxy,
(Cl- CB)x B) alfk (01 CB) - xy, r boxy( C1- CB) - al koxy,
(Cl C6) - al onyI(C XY, o -+oa|kyI(C1 C6) al koxy,

-((C1- C6)a|ky|)an1no(CT oxYy, nnrphollnyl (Cl Co6) al kyl - S02-,
(Cl CB)aIkyI R (Cl CB)aIkoxy, tet1ahydropyranyl® Y=

E% %) aIMI’car bggé %ﬁﬁg% %gpﬁbxy,M-al S )C()X)C/, -130?: l_C6 al kyl) cO O

- G- NORZ ; or adjacent R5 substituents together are - -0, -0-
CGHoCr2-O | ROICHA0@ ot RTeRchrioAl obRbim n atoms
to which tﬁq);/ ar% a%@éschLe%c!@E 005/60['\%881 PC?‘Ia'f @@6%% 56(?26%%%6
(ClI CG?%H&WEIJOW M:~k - oqgw?\lﬁ ﬂifgfﬁ)cfgﬂ) Elxsllfdlfwﬂmlcarm Ce pileyisliffinyl( C3- 06)
cycl oa - y al ky
di - ((C@néﬁ@aé@??q @gﬁ Wet hyl , or

5 R? and R3 are independently selected from the group consisting of hydrogen

and C4-Cg alkyl;
m and n are independently 2-3;

Qis
E | l | |
—N— ’ ...(I;...-. -—(I}—- —-?——-— or _(I:_
H CN ' OH COCHs.
10 R*is 1-2 substituents independently selected from the group consisting of

hydrogen and C4-Cgalkyl, or two R* substituents on the same carbon can form =O:
RS is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C4-Cs alkyl, hydroxy, C1-Cg alkoxy, -CN, di-({C+-Gg)alkyl)amino,
-CF3, -OCF3, acetyl, -NO2, hydroxy(C,-Cg)alkoxy, (C4-Cs)-alkoxy(C4-Cg)alkoxy, di-
15 ({C4-Cs)-alkoxy)(Ci-Cg)alkoxy, (C1-Cg)-alkoxy(C4-Cs)atkoxy-(C+-Cs)-alkoxy,
carboxy(C+-Cg)-alkoxy, (C4-Cg)-alkoxycarbonyl(C4-Cg)alkoxy, (Cs-Cs)cycloalkyl(Cq-
Ce)alkoxy,
di-((C4-Cg)alkyl)amino(C+-Cg)alkoxy, morpholinyl, (C1-Cs)alkyl-SO2-, (C1-Ce)alkyl-
SO.-(C4-Cg)alkoxy, tetrahydropyranyloxy, (C+-Cg)alkylcarbonyl(C4-Ce)-alkoxy, (C+-
20  Cg)-alkoxycarbonyl, (C4-Cg)alkylcarbonyloxy(C+-Cg)-alkoxy, -SO2NHz, phenoxy,

(C4-Cg alkyl) (o

)
-——é=NOR2 ZLCHS

O—; or adjacent RS substituents together are —0-CH,-0O-, -O-

CH,CH-0-, —=0-CF2-0- or -O-CF,CF,-0- and form a ring with the carbon atoms to
which they are attached;



CN ' (Cl C6)a| kyl-0 1),- OR7 is (Cl-C6)al kyl, R5-phenyl or

R5- phenyl (Cl1-C6)al kyl ; 5 R8 is hydrogen or Cl-C6 al kyl; or R7 and R8

t oget her_are -@Z)p A—(CHZ)q, wherein p and g are independently 2 or 3 and
Ais a bBHGYSIOEEI .S or -0-, and forma ring with PREUSRAAOESHS t 0 whi ch
they are attached; RO is 1-2 groups independently selected from hydrogen,
Cl-C6 al kyl, hydroxy, Cl-C6 al koxy, hal ogen, -CF3 and

(C1-Co6) al koxy(Cl-C6)alkoxy ; to RO i 1 to 5 substituents independently
selected fromthe group consi sting of hydrogen, hal ogen Cl1-C6 al kyl,
hydroxy, Cl-C6 al koxy, -CN, -NH2, Cl-C6al kylam no, ((C1-Co)al kyl)am no,

- CF3, OCF3Rér§i 615(2 Q(yl %ﬁ%h@ﬁ%aw hen@ééq g/eflkylcﬁ’n 12bidyl, @SB -

benzyl, C2- ken

di - (( CQyCdIGE)IkyIk@ﬁ-@aﬁaﬂqﬂ@C@)}b\lI—kwGCﬂiw&}L dd((@ﬁ@d)ﬁk%&ﬁinﬁmﬁeﬁhﬂ or

pi peri di no(Cl- alkyl; 15 R12 is Hor Cl1-C6 alkyl; and R13 is

(C1-Co) al kyl - C(O) or (Cl C6) al kyl -S. 02 There are many benefits to the
fornul ati ons of Mhe present invention. These benefits include the formation
of del ((sqecnavalrs;yst’%os t hat require non-aqueous 20 solubility, e.g., enulsion,

|l ipid or cosolvent based fornulations that can be effectively utilized for

7-[ 2- [ 4- [ 4- Rfmit (Ox@e)aliok )R ppRromyllot- Fbimrﬂﬂ(my&a)endwll 2-(2-

furanyl) - 7Hi~2 ag&l 054 3-e]triazolo[ 1 &;}yrl m di n-5-am ne. Additionally,
the® sol ubi i 1/N¥HAYEN 95 &t alkyhr of R @nfi peethesqie odeHahdA GGz agueous
sol uti \%eﬁrﬁ’b%cﬂg P8 nla%nfr{/{zeér%daﬁﬂ’m & Bohdmr Edaﬁ §¢T§IC’![ argal ity.

Furt her rmul ations o resen 1 hventi o
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t end ddi t |
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oxyet hox ) er azinyl ] et hyl furanyl’)-7H

7-12-[ 4-

yEazE)hﬂ{r@QéU 12P8Rdr o ﬁ thfJ(f rnCaalkerdie-GN, 1 ck(fe CealkylBmina,y/

di ssol Ht ?{?ﬂﬂﬁrﬁﬁbmble blaﬂ;fé}{dnsl 03@1_ Q[?(H y, the fornul ations of
Ve

t he pr es Ion ha
Yis H, C1-Cs alkyt phenyl, benzyl, C»-Cg alkenyl, C1-Cs alkoxy(C4-Cg)alkyl,

di-((C1-Cs)alky!)ammo(Cq-Cs)alkyl, pyrrolidinyl(C4-Cg)alkyl or piperidino(C4-Cg)alkyl;
15 R'is H or C+-Cs alkyl; and
R is (C+-Cg)alkyl-C(O)- or (C1~Cs)alkyl-SO.-

There are many benefits to the formulations of the present invention. These

benefits include the formation of delivery systems that require non-aqueous

20 solubility, e.g., emulsion, lipid or cosolvent based formulations that can be
effectively utilized for 7-[2-[4-[4-(methoxyethoxy)phenyl]1-piperazinyl]ethyl}-2-(2-
furanyl)-7H-pyrazolo[4,3-e]triazolo[1,5-c]pyrimidin-5-amine. Additionally, the
solubility and dissolution profile for both agueous and non-agueous solution
formulations can be aliered to yield improved bioavailability. Further, the

25 formulations of the present invention can affect salt selection of 7-[2-[4-[4-
(methoxyethoxy)phenyl]1-piperazinyllethyl]-2-(2-furanyl)-7H-pyrazolo[4,3-
eltriazolo[1,5-c]pyrimidin-5-amine and other active compounds which may be
extended to include non-aqueous solubility profiles. Moreover, additional ionic
compounds such as surfactants or other active compounds may be complexed



be admi nistered to patients as a non-aqueous or aqueous solution for oral 5
adm ni stration, or by intravenous or intranuscular injection and the |iKke.

It will be appreciated by one of skill in the art that this technol ogy may
be applied to other fornms of delivering pharmaceutically active conpounds
that have® 250" ueous sol ubility and carry a sufficiBﬁ%ﬂﬁa%m@FWESCharge at
a neutral pH For instance, the conpounds nmay be taste nasked when used
wi t h anot her conponent to such as an anionic surfactant |ike Docusate Sodi um
that is negatively charged at a pH &6 7. Taste masking is understood as a
percei ved reduction of an undesirable taste that would otherw se be there.
The nmouth is, for the nost part, a neutral environnment where the pHis
about gimiHy ean[PRs -@dﬁ@thdﬂpétﬁ@%ﬁ)’pﬂneh??’(-@ipﬁraﬁi_nyﬂ@miygi%@-ﬁjréhﬁggﬁﬂ drug
that is soluble 1n the nmouth by neans of ion pairing it with a 15 negatively

char gey@zepdfeneltiaraleld m-elpyrimidindreipe & inpproyesolability/ disgplutiosf f ecti vel y

drag ofomReR Tl Moyl SraiFyMeTRthyRRbI o2l dEerhPLERNIS pivoouna
woul d peratpeihRtarel tdipstiehieead A ridieaqsddlisCorddy RIbis UMY fdribrhhe stomach. 20

The invention will be further illustrated by the follow ng non-limting
exafpl egdmiEgkaficn ar K inbavenrlsoosingabucHattnjectiomand drenlikat i ons of the

present invent.i prepar ed t. fort he, fol |l ow n rocedure. A
first solutio "'%%sg}%%erB‘Efeeogg%g’”e%ﬁ Siﬁ'df‘#i@e f@&%{;{h& tetq%gogo%aﬁ@eof Formul a
| aDOVQBBWe@QQomer edrmts SFldeNviithg dN%XMaC@uﬁtﬁﬁlE%ﬁ@@'c@Htmmhﬁf Rp@s ed by
addi ng grans of sodi um docusate to 500 of 0.01 N HCL. These two

sol ut i pAer agveous xlubiivdarnd eaipaesuttcienheositbenplarge atfa meutnal .l Fand

Cher ol e 1 180aBL6 By he tatth I o nstt SunbATHB birholght
super natiambisadaiibeie stiFKcRmtliRe DakisaHeSeaiPp that iY\Eed0mIPeA%d at a

PCT/ US2004/ 042616 27 The dried residue was then dissolved in a small
quant i Yl &f7.pf eplel reaekigy yeundersinhd A aqsieeiMed aeduetiosr oft areundegitiniel of

Form! P e T RhehRpUSe e BT HRER i oyt e el o2 200
than t BaveehmBht WhitretheSSHiabboet 7.nOmesat waek dhe GApleasant taste of a
positively charged drug that is soluble in the mouth by means of ion pairing it with a
15 negatively charged component to form an insoluble precipitate. This could |
effectively mask the unpleasant taste of a phérmaceutica!ly active ingredient, i.e., »
drug or medicine. When taken orally, the pharmaceutically active compound would

immediately dissolve in the acidic pH environment in the stomach.

20 The invention will be further illustrated by the following non-limiting
examples.
Example 1

A non-aqueous embodiment of the formulations of the present invention was

prepared as set forth by the following procedure. A first solution was prepared by

25 adding 100 mg of the compound of Formula | above to 500 mL of 0.01 N HCL.
Next, a second Solution was prepared by adding 20 grams of sodium docusate o

500 mL of 0.01 N HCL. These two solutions were mixed and a complex of the
compound of Formula | and docusate sodium was precipitated from solution. The
precipitate was thereafter separated by centrifuging the mixiure, decanting the

30 supernatant and then drying the residue complex.



5 The ability to solubilize Formula | via acidified nedia either with or
wi thout an ion pairing conpound allows for greater flexibility in
addre55|nﬁ formul ation requirements, e.g., for very hﬁdrophobic medi a t he

use of i'0H *B&I%*&kcipients will lead to greater sol ubPFIUG2WMOLHINUI a |
whereas, if ion pair reagents are not acceptable for the particular
application, significant solubility can still be achieved io0 by utilizing

acidified cosolvents alone. The soluld7lity achieved with solution 2, which
contained the non-ionic surfactant Tween 80, was simlar to that achieved
with solution 1. This further indicates that the solubility effects seen
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than typical surfactant solubility effects as would be i S seen el ther an
i oni ¢ 8nd flomconerrdralionfe{dhamompoting ofrfcorendad lrsthwsolu‘txnyn was deiediniriezt

co-sol yent ~sol ut,i ons, i s dent.,on t p As the eg the active
corrpoup?dbemzl Mk %PS%%%PE’%&@@P“% H@r‘gftg‘?&omﬂ "é@ ﬁzﬁ(%""%ell as

mor e SiroR§ tifdh sb%ua@réaﬂélr%arvwﬂé s@@bﬂlﬁﬁéﬁSGﬂ'a\donéWb g@;\éa |l able for
ei ther self-association and or ion pairing. Therefore, the ghest

solfubi lity Il'hew@:ﬂlisaqu@@lublhgelﬁwm1 i acndﬁ@danada/@ﬂwtwutmwewntpewal ues.

I n addjt direct ad | ut f |

ol yool o1 iitipabRa SR mil for Weter RERTRG kY atirs B abBEoE compound a
a CO“Fé%f'Lﬁr'éﬁiérQé‘ @Pea@ﬁ\Veryh@@r&&%mb PR BRDusdef i paa bikEnicdlts Wae active

conmpound in ene % Simlarly, the maxinmum concentratlon of the
actlvele@drtpcgmatelrﬁomﬂéw Foimediapt sereass lfgbycp@lir wiageols aoweisat e was 300

times greater, than the | ubi of . t v ou in | ene

ol yoo Seqatgbledar et fiMer ARbteAanasicHEBF SolPuty FRE AR be BieRY rade

Wi {oupy uﬂﬁ;‘qﬁgfabmﬁf@d’@{ﬁgd[\}é—;@@qdﬁé and scope, as wll be apparent to one
skill ed in the art. The specific enbodi nents described herein are offered

by way of eXaemsobibiiy ?Ch@wdt\fwth solution @nwhinh ¢antaimedldheingntieticonl y by t he
Lo > Sl ERREORD. B TPl B AP v TR B B e, L
COMP i Fiditthtés thak W 98INBIIY eff6Et8ean! with nfenf surfactants such as docusate
are duetoion pairing, rather than typical surfactant solubility effects as would be’
15 seen by either an ionic or non-ionic surfactants.
The increased solubility in acidified co-solvent so[utib'ns'is dependent on the -
pH. As the pH decreases the active compeund will become more ionized and
therefore more molecules, as well as more sites on the molecule, will be positively
charged and available for either self-association and or ion pairing. Therefore, the
20 highest solubility in non-aqueous solutions, will be achieved at lower pH values.
In addition, direct addition to solutions containing acidified propylene glycol
and docusate resulted in solutions containing the active compound at a
concentration greater than 300 times than the solubility of the active compound in
propylene glycol. Similarly, the maximum concentration of the active compound in
25 acidified propylene glycol without docusate was 300 times greater than the
solubility of the active compound in propylene glycol.
Many modifications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to one skilled in the art. The
specific embodiments described herein are offered by way of example only, and the
30 invention is to be limited only by the terms of the appended claims along with the

full scope of equivalents to which such claims are entitled.



N NI NNN N N N~/ OOFormula |l ion-paired with sodi um docusate,
thereby formng a conplex soluble in a non- aqueous solvent. 2. A
formul ation conprising: (i) a conpound?2gaving the structure according to
Formulal \ O NN NN NNN NN OO Formulal (ii) a non-ionic
surfactant 29 (iii) a castor oil derivative; (iv) propylene glycol; (v)
éﬁ'ﬁ@ﬁ ric acid; and (vi) an anionic surfactant; wherein, the conpound of
For is ion-paired with the anionic surfactant in the conposition. 3.
The corrp05|tion of claim2, wherein the non-ionic surfactant (ii) is capryol
90(r), the castor oil deri vati ve (|||)[ is a crerm?hor and the anionic

sur? act AhPhaIMaceuicgs gBIationseuMpIGing theraempepp@ of FPEAUE L cl ai m 3, further
conpri sing wat er.
2
\ 0
/ \,N
N
N
S~ N/)\N

Formula |

ion-paired with sodium docusate, thereby forming a complex soluble in a non-

aqueous solvent.

2. Aformulation comprising:

(i) acompound having the structure according to Formula |

=N
\ O
N
/ \,N
YN
T
S

Formula l

(i) a non-ionic surfactant;



5. The conposition of claim4 wherein constituents (i) to (vi) of the

conposition are present in the conposition in the follow ng weight % (i)
0.225 wt. % (ii) =66 w.% (iii) = 2609 m.% (iv) = 3.0 w.% (v) = 1.92
w.% (vi) 1.35 wt.% and wherein water is present in the forrmulation in at

| east 8 wt,, % . A
(li) a castor oil derivative;

(iv} propylene glycol;
(v} hydrochloric acid; and
(vi) an anionic surfactant;

wherein, the compound of Formula | is ion-paired with the anionic surfactant in the

composition.

3. The composition of claim 2, wherein the non-ionic surfactant (ii) is capryol 90®, the

castor oil derivative (iii) is a cremophor, and the anionic surfactant (vi) is docusate

sodium.
4. The composition of claim 3, further comprising water.
5. The composition of claim 4 wherein constituents (i) to (vi) of the composition are

present in the composition in the following weight %: (i) = 0.225 wt.%, (ii) = 66 wt.%,
(iii) = 26.7 wt.%, (iv) = 3.0 wt.%, (v} = 1.92 wt.%, (vi) 1.35 wt.%; and wherein water is
present in the formulation in at least 8 wt.%.



