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PHARMACEUTI CAL COWVPCSI TI ONS BACKGROUND OF THE
I NVENTI ON The present invention relates to

woaormessi ons cont ai ni ng cati oni ¢ conpounds, aRdT/US2004/042616
preferably substituted 5-anmino-pyrazolo-[4,3-e]-1
,2,4-triazolo[1 ,5-c]pyrimdine A2a receptor
antagoni sts. These fornul ati ons are useful in the

treatment of, #WARM&!:E@mENchmmbsnﬂimsse
Adenosine is n_endogenous nodul ator of a
nunber of physiol ogical functions. At the
cardi ovascul ar system | evel, adenosine is a strong
vasodi | ator apd a gardi ac depre n Lhe central
nervous syst eRAiiEmedy Ve SN anxi ol ytic
and antiepileptic effects. On the respiratory system
od . , C _ .
et B PrRfer R eRAE D Bt iirsn A Eatfdrie Bmpounds,
and \paéf@gallﬂy su bsﬂit'utmjhﬁia |£1h ino-moansoid B-eph?, &irthzolo[1,5-c]pyrimidine
vasodi | ati on at high doses, Adenosine_acts as ,
Aza T8CEBEFANSGONNBIS: { dreseroratiations arg Nge ”bﬁ‘e {reatment of, inter
: ' pl atel ets. Adenosi ne action is
alla,ﬁéaikg%gg‘%@g%%%‘i nteraction with different nmenbrane
spadiehosineds &pbwngowds am ehdbgenpusomobalaftandf  nomber of

receptors coupl W th proteins.. Biochem cal and.
PhyHRRORAL BISPES! PP aeToFEgL Y S I RATRS s @ strong
vaséal R aRapdigs epheusdraOrpiccditril hdRiusi dyeddrhoad&osine
at | east four subtypes of adenosine receptors: A
induaga sedativarahxidyticand aatiggileptis affegts. aPni thetrgspiratory system,

i nhi bi.ting the activi of t nyl : :
adepQiing i ks o B Gatisioas . (ApE MATES RIS X Bl apinngeic
actibmanadgdihy vb¥o&dnstheticreaBlogngortentratioh®and vhsadidtion dtchigh

able to rnteract as_antagonists with the Al , A2a, A2b
dosesdAdgnesivemcty as Bdipelvsis mhifdien ondeheells ard asancitiaggregant
on pgn,[t r%gni‘sts for the A2a receptor are of

A 'col ogi cal interest because of their reduced

| evelenokingi attioali§ eeddiatedrbyt the intsractidn with \diffsreaty sicembrane

A2a ant agoni sts can have anti depressant properties and .
spegific fegantarscupighiaeleng tmie fanyly 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: A4, Aza, Azp and As. Aq and Az are high-affinity, inhibiting the activity of
the enzyme adenylate cyclase, and Az, and Ay, are low-affinity, stimulating the
activity of the same enzyme. Analogs of adenosine able to interact as antagonists
with the A4, Aza, As, and Az receptors have also been identified.

Selective antagonists for the Az, receptor are of pharmacological interest
because of their reduced level of side affects. In the central nervous system, Az,
antagonists can have antidepressant properties and stimulate cognitive functions.
Moreover, data has shown that Az, 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

psychoses of organic origin.
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Mor eover, data has shown that A2a receptors are

present in high density in the basal ganglia, known to
woeoismpmst ant in the control of novenent. HenceCTAR2004/042616

ant agoni sts can i nprove notor inpairnent due to

neur odegenerati ve di seases such as Parki nson's

di sease, senile denentia as 4n Al zheiner's di sease,

and psychoses of organic ori'gin.U S. Patent

Application Serial No. 09/865,071 , filed May 24, 2001

oy Crsodrent ePpeEn SRie, o APE o< Bt tuBupe, 260, dssigned

t ifd?pdrdied AERNA Oy refdragedibits discl
to SW{}'@;@ g@& m|3 oun% > by refdras enfd®y, discloses

nove{lmpmqmsrtbahaﬂq/étaﬁ@ﬁwm@lﬁmgollliﬁiSpQQﬁPﬂﬁth]JlﬁrWﬁ]POzmd 7-

214 G-yt PRV BY SR PRV R o THopraelpi >

e]trlé’éolé‘[ﬂ ﬁ%ﬁ))friﬁﬁéw@fanﬂﬁé AgensRdwn Adnsidelable potendydadan Ay,
ful to have a variety of pharmaceuti cal

recelomrrantagqaramb Ansuchghwatls baiuselid ip bawe a asiety of pharmaceutical

BB st A S A P A

hav@ Qm&@dshq@fd fdirnmlait&mr@rﬁmdlny trm anbmbolndi aﬂdlotlder compounds
e forns of this or simla ounds whij c

of thﬂﬁ deil Ui apgay alkilizedseliddoage ot |talsa?r§aﬂ6%r cRBpgYNds
whlc,Ih e are'%%ef%deh& g&ggm%' AP WRILRS his® H?‘f uéé’fhﬁtoctgﬁmﬂ% dhe"

this nature.
abs@tpltlublpjromlp ojfthlarcr,xorrmmmdmmllaabm@omds of this ediurat i S

CoTRE Asbeays oy ok 8Py oPanRaCr el Afund g adicht &'

reco@ﬁéocég ?rorlltlﬁglepa?rgHék?éﬂ ihtBotRfighideakt §8I|c§§@§é%;fb¢nisﬂ For liquid

the concentration that can
formaddticnsad particuiar, aknejeowlhﬁymfrth%\dﬂu@rﬁuw‘taﬁdeaﬂlvyatebwi” limit the
sol.ids, both the rate and.the exten SSO
conGafitaondhaeare BoAiss g e GeOEbIS IR RIUSIaT il for solias,
bot E rafe hAGSSL bmht oFBis§onulﬁoh ltrarrh saafraétbd Wy thB@quabas solubility
extent of absorption of the active |ngred| ent from
of theh@ctg/@smgtﬂdﬁrﬁstTm& n uracan afiﬂct Hnrede @ad @xtent of absorptlon of

e SO BB R SRR B H R Hyeaus formutations,

botS@bshUd fdrih sledtich 4190 soRGSrNtdN Cargbe limitedrbyethial riireagqueous
li and/ or cosol vent based formul ations. Non-aquequs

solubd\j?mf atdre subsiangen@dalin ENRMHEISIAY, diptg @r&fi/ag%wlﬁ@?t based
fornﬁlgfﬁhsb AQ§A afq%regﬂg %r{/n@ﬂ?h%%@%y@éﬁe‘?glﬂ?bé?ef%?ree% &sQBither lipid

or as' ' co-So
based formulations which may consist of pure oil or oils or as co-solvent based

formulations which may consist of water soluble organic materials such as ethanoal,
propylene glycol and polyethylene glycols (PEG). lonic surfactants such as sodium
lauryl sulfate, sodium dodecyl sulfate and docusate sodium and non-ionic
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.

There are certain active ingredients that have poor solubility in either

aqueous or non-aqueous based formulations or, as in the case of Az, receptor
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formul ati ons which may consi st of water sol uble

organic materials such as ethanol, propylene glyco
wanaspeddget hyl ene gl ycols (PEG . 1onic surfact BaTASsmek42616

as sodiumlauryl sulfate, sodium dodecyl sulfate and

docusat e sodi um and non-ionic surfactants such as

pol oxaners (pluronic) and poktysorbates (Tweens) nay

al so be included. AdditionallTy, lipid formulations

make up the hydrophobi c phase of emul sions,

' | si. d i fyi t .
antGepisls Braribedabiite BEplnsf A Hoie PERETRs. mpyhaye poor
solubfifty M 56th! KALJIUR ér’f&’ﬁéw-édu@b@é babs@ FdrmiAationdePEoesqueous
certain active ingredients that have poor solubility

solu.bﬂxt;elnmﬁemoa@maiu\gable fagmulaioes aadragy teadionpeartdigsdution and

for eteteRpiuhahldol B Bt kel S RaPASAROR" ot Rapaqueous

solufsRity B%bqlrﬁwgoi%@ﬁléblviatﬂ@’ formutetidhsaging eissy I@Qd to low and /or
non- aqueous based fornul ati ons, Poor aqueou

varl@b_:lelmal alpsorpfign. ¢ Acsatd@?ﬁlvwaﬂ\e@l%n@efi 6@hﬁ9>|r@ulaéh6?§8dvmch can
pnﬂﬂ%¥ehﬁ§9p@ﬁ0§§§ qGFéﬁgbgbb ué%bhﬁ%ﬂ%?@ﬂ6&%?8%@%€guchas

the a9lAybirétdptorasiagbhist tsmpotmdus dehcrlbecabbevé wnmm@bthms, which
and may lead to low and /or v i

bIe oral absorpti on. .
havaReBNer AGUSOUS ReF 'aon—gqae%%aolv%w ¥-oftig mast BF%feWﬁ%ﬁ%?P Prov'de

omBARAIENHIR S ISRl AR R RADYs ol

for cmpouTdssucoapdun tm:e@wcanta@mlammpowm@emﬂbedabove
whi ch havye neit her nor .no uequs solubllity.
amqhy Gefiodh opfesr Sralonaicr 81 MhiEsSeks R I R R
fornﬁﬂﬁtlcﬂ{soé(h%r BBthiéT&%@dlﬁﬁoﬁ%@ QpreVitHEOSh S P Brofile.
solubility for conmpounds such as A2a receptor
ant agoni st compounds descri bed above, anong others, in
order to allow for the widest selection of liquid or
solid formul ati ons and/or optim ze dissolution and
i nprove the absorption profil e. SUMARY OF THE
I NVENTI ON Accordingly there is a pharnmaceutical ®
accept abl e conmposition conprising: a) a conmpound
havi ng the structure according to Fornula | Formula |
N N
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N NNN / b) at | east one pharmaceutical ™ acceptable

non-aqueous liquid carrier, wherein the liquid carrier
wO00sI08@Ishl e Wit h an aqueous carrier; and c) aPCra&a3104/042616

one acidifying agent. There is also disclosed a

phar maceuti cal » acceptabl e conposition conprising: a)

a conpound having the structyre according to Formula |

Forrmul a Ib) at | east one pharmaceutical® acceptable

non- aqueous liquid carrier, wherein the liquid carrier

is immscible with an aqueous carrier; c) at |east one

anionic surfactant; and d) at |east one acidifying

agent. There is gUMMARCOFSFHEANVENTIONUt | cal *

accept abl e conpositron conprising: a) conmpounds having .

t héceordingly theref is renpiharmaezufically agceptallecompesitign gomprising:

phar maceut i cal 2 e I f.Wwherein Ris
a) ofePory haiRy 1o@ SEARM S BEe e EoRlia TGy

N- oxi de, Rl1l-oxazolyl, R10-phenyl, R1l-pyrolFdrntulaC4- Co

cycl oal kenyl; X is C2-C6 al kyl ene O & )CH2-; Y is

- N(R2) CH2CH2N( R3) -, - OCH2CH2N( R2) -,

-(CHz)2-NH, or (CH2 )m/ \ -Qrk(

/ \

/O\//\O

b) at least one pharmaceutically acceptable non-aqueous 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

comprising: a) a compound having the structure according to Formula |

Formula |
AN
\ O
N
/ EN
N
N ~
S~ NJ\N
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and Z i s R5-phenyl, R5-phenyl(Ci -C6)alkyl,
R5- het eroaryl, diphenylnmethyl, R6- HN N C(O) -,
wWeaeBMR9S1 R6- OC(O) -, R7-N(R8)-C(O) -, R7-N(R8) - eCEUS2000042616

phenyl - - G CH(OH) -, or phenyl-C(=NOR2)-; or when Q
iIs Hz is also phenylamno or pyridylamno; or Z and Y
together areN- . - -Nr vy N5V RI1ION=J - Np or an

N- oxi det hereof, N or M-H-" N~ ; RLis 1to 3
substituents independently sel ected from hydrogen, C
- C6-al kyl, -CF3, halogen, - NO2, - NRI2R13, G -C6
al koxy, Cl1-C6 al kylthio, Cl-C6 al kylsulfinyl, and
Cl-C6 al kyl sul fonyl; R2 and R3 are independently
sel ected fromthe group consisting of hydrogen and _
b) aideasicong rharmagseitigally aceeplablspeertagtequsliguidgarder, wherein the

liquidt ca(r:rielr is ifimiscible WitH an afueous carrier; c) at least one anionic
surfactant; and d) at least one acidifying agent.
There is also disclosed a pharmaceutically acceptable composition

comprising: a) compounds having the structural formula
NH,

N el N —N
YR
XN
Y
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)CHz-;

Y is =N(R?)CH2CHaN(R®)-, -OCH,CHaN(R?)-, -O-, -S-, ~CH,S-, -(CH2)2-NH-,

or
(CHZ)m
_d =
\ /
(CHZ}R:;
and

Z is R%-phenyl, R%-phenyl(C+-Cg)alkyl, R>-heteroaryl, diphenylmethyl, R%-

HN__N—
i
C(O)-, R®-S05-, R®-0C(0)-, R"-N(R?)-C(O)-, R-N(R®)-C(S)-, O , phenyl-
l

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

Z and Y together are



91 HOCN' OHCOCH 3 . R4 is 1-2 substituents
i ndependently sel ected fromthe group consisting of
waypdsopgesiand C - Coal kyl , or two R4 substit ueRCE/USEN04/042616

t he same carbon can form:O; R5 is 1 to 5 substituents

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, Cl1-C6 al kyl, hydroxy Cl C6 al koxy,
-CN, di-((C 1-C6)al kyl)am no, - acetyl,

-NO2, hyd Xy(Cl-C6)al koxy, (Ci 06) aI koxy(Cl

- C6) al koxy, di- ((Cr C6)-al kox (CrC 6) al koxy,

R\\ 1- C6) - al koxy(C )aI koxy ( aI koxy,
r 6 -aI , - - T C— ON N—
%‘j 1S L on N<50@ R

1- 06) al ky] )"é\m no(C 15¢6) al rmr phoI inyl,
(CrCeJdal kyl -SCa-, (G -0C86) aI kyI SO -(Ci CG) al koxy,

te ra ydropyr yl oxy, (GrC 6 kyI car bonyl (CrC
%@N koxyca G
car bon - CB) - aI N— SOZNHZ,
phenoxy (,C1-C6 al kyl "C =NOR 2 CHO or
roadj R substltuents tog@@h - O- , -OCH
\Zﬁ or An Poxide theFecf0- CF < 2 ON-andoff 0 g
\amhthe carbon atoms to which ar e attache -

is (d-C 6)al kyl, R5-phenyl, R5- phenyl (Ci -Co)al kyI ,
t hRenmg/ 1t to @ysdhtyituer((mpndeyﬂy ealelc;dd, from hydrogen, C4-Cg-alkyl,

-CF 4, Rl T G e Ry 1Bt 2RBK s Epiafl O -Ca alylsulin!,

5 and@?ffﬁz Qg@lsﬁ}fbanS phenyl or R5-phenyl (Cr CG) al kyl; R8
y rogen or C6 al kyl; or R7 and R8 together are
- nzl)lﬁ a;e(mraleggenglently selected from the group consisting of hydrogen

and C1—Cs alkyl;
m and n are independently 2-3;
Qis
S S

| v |
" H CN ' OH COCHs.

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 =0;
R%is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C4-Cs alkyl, hydroxy, C4-Cg alkoxy, -CN, di-((C+-Cg)alkyl)amino,
15 -CFj3, -OCF3, acetyl, -NO,, hydroxy(C4-Cs)alkoxy, (C1-Ce)-alkoxy(C1-Cs)alkoxy, di-
((C4-Ce)-alkoxy)(C4-Cg)alkoxy, (C1-Cs)-alkoxy(C+-Cs)alkoxy-(C+-Cg)-alkoxy,
carboxy(C1-Cs)-alkoxy, (C4-Cs)-alkoxycarbonyl(C4-Cg)alkoxy, (Cz-Cg)cycloalkyl(C4-
Cs)alkoxy,
di-((C4-Cs)alkyl)amino(C4-Cs)alkoxy, morpholinyl, (C4-Ce)alkyl-SO2-, (C1-Ce)alkyl-
20  SO.-(C4-Ce)alkoxy, tetrahydropyranyloxy, (C1-Ceg)alkylcarbonyl(C4-Ce)-alkoxy, (C4-
Ce)-alkoxycarbonyl, (C4-Cs)alkylcarbonyloxy(C4-Ce)-alkoxy, -SO2NHz2, phenoxy,
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wherein p and q are independently 2 or 3 and Ais a

bond, - CH2- , -S- or - 0-, and forma ring with the
waioespgeasit o which they are attached; RO is 1-PCOUS2®3/042616

i ndependent |y sel ected from hydrogen, Cl-C6 al kyl,

hydroxy, G -C6 al koxy, halogen, -CF 3 and (CC

6)al koxy(Ci -C6)alkoxy ; R is 1 to 5 substituents

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, G -C6 al kyl, hydroxy, C -C6

al koxy, -CN, -NH 2, G -Cb6al kylam no, di-((C

-CCQL% k )yamno, -CF 3, -OCF 3 and -S(0)o -2(Cr

N@ %‘c s H G -C6 alkyl, phenyl, benzyl

-—Ca | k °Cl- C6 6).al k

6)al kv% o B S e et iin--
CHg@rH&p(Rfl’ngb g3 %@Qég)g (E*%‘O#é(OR_éﬁg 'rfér ,a‘)r'_‘n(%mtpglstla %bf‘%n atoms to

whlw)thayareﬁﬂacbaé phar naceutl cal" accept abl e non- aqueous

i e Zé}éiei@é Eapheay, RprenHer Geaaky brigfu it ©x-cor

cycl@ﬁlk?i‘ A @)aﬂ écﬁﬂﬁ-ﬁg@)ﬁC@ IﬂldiiQ(iOlls@Qaﬂkyl)amlnomg’ghyl or

ceutlc ept abl e conposi tion conpfising
conpo haV|ng the structural formula IINH2Z NN NR
- Y- X*NN'N or a pharmaceutical® acceptabl e salt

(Cr%fzgp;}gz@f/’%d/\dwrel n Ris Rl-furanyl, Rl-thienyl,
pyr| dyl ; R1-pyridyl N oxide, R1- oxazol yl,

wﬁybe)éﬂ%ylpm%ﬁbﬁg @*Rféhé?@m@be)@"mnvl Xis
)I@Hmfmmr)& -Ce ceanZ Iazl)i 'R® fogethergre ~(@Hak-A-(CHa),
wheréln p and q are mdependently 2or3 and A is a bond, —-CH>-, -S- or —O-, and
form a ring with the nitrogen to which they are attached;

R is 1-2 groups independently selected from hydrogen, C4-Cg alkyl,
hydroxy, C4-Cs alkoxy, halogen, -CF3 and (C4-Cg)alkoxy(C1-Cs)alkoxy ;

R is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C+-Cg alkyl, hydroxy, C4-Cg alkoxy, -CN, -NH,, C4-Cealkylamino,
di-((C4-Csg)alkyl)amino, -CF3, -OCF3 and -S(O)g-2(C1-Cs)alkyl;

R is H, C4-Cg alkyl, phenyl, benzyl, C2>-Cs alkenyl, C1-Cgs alkoxy(C4-Cg)alkyl,
di-((C4-Ce)alkyl)amino(C+-Cs)alkyl, pyrrolidinyl(C4-Ce)alkyl or piperidino(C1-Cg)alkyl;

R'?is H or C4-Cs alkyl; and

13 is (C4-Cg)alkyl-C(O)- or (C1-Cs)alkyl-SO,-

b) at least one pharmaceutically acceptable non-aqueous 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

comprising: a) compounds having the structural formula Il



- QN (CH2 n Rand Z is R5-phenyl, R5-phenyl (Ci

-C6) al kyl, R5-heteroaryl, diphenylnethyl, R6- HN N
WQR@S/060986- SO2-, R6-0C(0O) -, R7-N(R8)-C(O) -, PCT/US2004/042616

R7-N(R8)-C(S)-, O phenyl- - C CH(OH)-, or

phenyl - C(=NOR2) -; or when Qis H, Zis also

phenyl am no or pyridylam no;qor Z and Y together are

RIION=O - RR1 is 1 to 3 substituents independently

sel ected from hydrogen, Ci-C6-al kyl, -CF3, hal ogen, -

NC2, - NR12R13, Cr C6 al koxy, \{G1-C6 al kyl thio, Cl-C6

al kyl sul finyl, and Cl1-C6 al ky{\lsﬁl fonyl; R2 and R3 are

i ndependently sel ected fromn Ng’i;»cy consi sting of

e

hydrogen and G -C6 al kyl; antk. o i ndependent |y
2-3; Qis I I 1 1 I NY=X2N -7 ?-"or HCN' OH - cCO
CH3 . R4 is 1-2 substituentig= ndependently sel ected

fromthe group consisti nﬁ of hgdrogen and G - C6al kyl,
or agharigceuticaliyacceptanle sah theeo €% bon can form =0;

< e L _ b
(R B A Par OB P B RPN Rl R b
R'"%-ph&yyl, Ripyrroky or G, scwdlaakenyl; CN, di- ((Cr C

6) al k i _CF3, ..QCE3, acetyl, -NO2, hyd G
) g)'é?&%&%%@”&%@%@gﬁ% - >(/36) al koxy, b - o?{(or C

6 K¢ al.k - - -NH-
63 ﬁﬁo%ﬁ@ﬁ@ﬁﬁﬁf)mm J-kapy (Sr,CCH,S-, -(CHz)2-NH-,

or
(CHZ)m
_d
\ G
(CHZ%R4
and

Z is R%-phenyl, R3-phenyl(C+-Cs)alkyl, R*-heteroaryl, diphenylmethyl, R®-
HNTfN_

C(0)-, R®-S04-, R®-0C(0)-, R"-N(R?)-C(0)-, R"-N(R®)-C(S)-, O , phenyl-

I

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

Z and Y together are

o o 2 o w
) H , N— - HI\‘I/ N— ,\\__[}‘Q_ , R ON:CN_,
0

N=
t0_ 2O, _ Rm,\\ \ \\
RO, o MN—
- (\=\/R1° R“’\ R1°\\\
\”y—/)_ or an N-oxide thereof, OV N— or W y
N -
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car boxy(CrC 6) -al koxy, (CrC 6)-al koxycarbonyl (CrC
6) al koxy, (C3-C6)cycloal kyl (Cr C6)al koxy, di-((CrC
wae peadskogodsam no( G - C6) al koxy, norpholinyl, (Cr€&CT/US2004/042616
6) al kyl - SQ2-, (CrC 6)al kyl- SO -(C -C6)al koxy,
t et rahydr opyr anyl oxy, (CrC 6)al kyl carbonyl (CrC
6) - al koxy, (Cl- C6)-al koxycagbonyl, (CrC
6) al kyl car bonyl oxy(Cr C 6) - al koxy, -SO2NH2, phenoxy,
(C1-Co6 alkyl) _ =NOR 2\ CH3 ' - ; or adjacent R

o- B o1 5% S YRS dtiroay PRy v@ﬁ%@?ﬂ@%’-@a[kw

- ¢h h yaC I’[hﬂﬁ5 CsC
AR AN 51 O

and @r@dylkylsptﬁenm) - cycloalkyl, (GC

le%\d) éxnzig# WgFﬂéFde t?)) %‘%53%8‘)“5% f‘é &%‘P CQ}SISQHQ @ I&ydrogen

and@@tgﬁlkyl R5- phenyl or R5-phenyl (CrC 6)al kyl;R8 is
hydr ogen or Cl-C6 al ké or R7 and R8 toget her are -
( CRRRRd A-qreripgepengdastlyi 43 p and q are independently 2

or ISand Ais a bond, - CH2-, -S or - O, and forma

ri with the nitrogen to which they are attached R9
is 1-2 groups ||ndepepdent |y selectjed from hydrogen, G
- C6 aI ky—I—N—hyePr(D*y es—aldﬁoxyc-hal ogen, -CF3 and

(C -06)al koxy({e i’ &‘@)al%)@p(y ; REQd$.1to 5

substituents independently selected fromthe group

CO‘P@ |§t1L?Qu@itntﬁ‘é’rﬂ%@ﬁ@ébeﬁ!ﬁrﬁlg%@le&d frioth e<yfoup consisting of

hydr oxy koxy, C6al kyl am no,
hydmge@(zmd C1%)aﬁ<|yk3p|r)tme10$ub3(nﬁ39nts g@ptbe§ﬁme carbon can form =0O;

) S @), 19 1%&? %g)e%‘?%% ||n(§%1alend58§'t_| %P%%?t@% fr@gbk%\lekgyﬁn’ﬁ%nmstmg of
hydﬂjgeggﬁaloge%md%yélkwrhymyl Cs @%)amkdw rCNy ar-qlo omg)wkmammo
Q%a okl&gdgerl dino(Ci - R12 H o
-CFgi-O ap&m RIDXYEC(-Co alkgagva(@y s)c@@,oxy(& @@alkoxy, di-
- I
(o ERndo PRIt G RSk G el
carboxy(C1-Cg)-alkoxy, (C+-Cs)-alkoxycarbonyl(C4-Csg)alkoxy, (Cs-Cs)cycloalkyl(C1-
Ce)alkoxy,
di-((C4-Cg)alkyl)amino(C+-Cs)alkoxy, morpholinyl, (C1-Cg)alkyl-SO,-, (C1-Ce)alkyl-
S0O.-(C4-Cg)alkoxy, tetrahydropyranyloxy, (C1-Cs)alkylcarbonyl(C4-Ceg)-alkoxy, (C+-
Ce)-alkoxycarbonyl, (C4-Cs)alkylcarbonyloxy(C1-Cg)-alkoxy, ~-SO2NH., phenoxy,

(C4-Cg alkyl) o

O

O— : or adjacent R® substituents together are —~O-CH,-O-, -O-
CH5CH,-0O-, —O-CF2-0- or -O-CF,CF»-O- and form a ring with the carbon atoms to
which they are attached;
R® is (C4-Cg)alkyl, R®-phenyl, R°-phenyl(C1-Cg)alkyl, thienyl, pyridyl, (C3-Cs)-
cycloalkyl, (C4-Cg)alkyl-OC(O)-NH-(C4-Ce)alkyl-, di-((C4-Cs)alkyl)aminomethyl, or

{ X

N
(C-Co)alkyl-0™N0 .

R’ is (C4-Cg)alkyl, R>-phenyl or R>-phenyl(C+-Cs)alkyl;
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liquid carrier is immscible with an aqueous carrier;

c) at least one anionic surfactant; and d) at | east
woneosasiasi f yi ng agent. DETAI LED DESCRI PTI ON OFPTHES2004/042616

| NVENTI ON

7-[2-[4-[4- (et hoxyet hoxy) phenyl ] 1- pi perazi nyl Jethyl] -

2-(2-furanyl)-7Hpyrazolo[ 4,3-e]triazolo[l

, 5-c] pyri m di n-5-am ne has the foll ow ng cheni cal

structure: Formula I This conpound is useful for

e 5 BTRERE G oo B < SLRL SR e RO B R PR lofy (CHake
whefbig qBH6 hdsHrRIektif 206} 3 afltl FeRS2boRENLCH,Je8edt 18-, and
or psychoses of or%anlc origin, and stroke in a

forrrmrlnlnlvlth theneitragen te wdtich ﬂ@d‘t&f@rﬁﬁadﬂﬁdpartl cul ar, the

Sl afuitidens Berth o R hIgAh, & Caky
hydrl@k?r@?%@k@)@l Ihglotese PCEDbAd $8l 105 Aikbxy 5 Casikdxpnd

bas Osal ts are intended to be pharmaceutically
acBepisabtaeb sabstitugnisindepaade lgeted feom e af@%cmfdstmg of

B SRR, IS A58 gl b,

di-((@ I)@ﬁlrtdﬁeCFgl\/-e)ﬁFsoailnd T&d@)ogmﬁp@@ad(yil S Vi rt uaI I y
|nsq ub ep|$_n a s ia aa y‘;(&r }é@xy(é Es)alkyl

o ?ﬁ%"‘k?@ereOééé%géé'gﬁegwrﬁ'icﬁ@gﬁgﬁg‘ B o conor
ESdHaIF Q65 piHyl; sarutkcr eased. As expected,
S°B§’ sl R P S e bSOk carri es a vt

charge, the aqueous sol ubility remains poor, e.g., at
pH 4 the solubility is <2 ng/nL. Simlarly, at H2

| b) at leashoee pharohoeically Acceptabe ban-aqueeus Hauldi qartlgr fwhereln the
15
surfhétaht; Cé?'l@d’)”éﬂeé(%t'dné“@c\ﬁ@lfﬁﬁg agehage charge of +3 and

it il e Glaoh R 2p B bade O Bht hrlPalk anfisS

t he sol ubi’l

be expect ed to |ncrease further.
However, nBE : L

i g e P AR B

pyréi@?d[ﬂ aﬁé]tméﬂzcﬂ@{H e pytimidia-sanins hasthafdlowihe chemlcal structure:
formation

Formula |
AN
\ O
/ \,N
N
N =
S~ N/l\N
¢
N\)
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i nsolubl e chloride salts. Typically, pharmaceutica
conpounds which exhibit little or no aqueous

weabosimeodsty wi | | however be sol ubl e i n non- aqueowAIS2004/042616
medi a. However, as shown in the Table 1 below, the A2a
recept or antagoni st conpound descri bed above has both
| ow aqueous and non-aqueousqgol ubility. Table 1:
Formul a 1 Aqueous and Non- Aqueous Sol ubility Aqueous
Sol ubi lity Non-Aqueous Solubility Diluent Solubility

%&ﬁ@%ﬁégﬁjsﬁ%@qﬁgﬁhﬁﬁﬁ gﬁf}lﬁ@,fger&gé;g'gy&%ngg%agesl such
as d%?féﬂs)o ,%@ﬁ}[tiv@'ﬂlié’eé‘s@é arH Adurdeensraiive disdhdeé sihrds

Attenpts to fornulate this conpound with certain _
Parkirgpit's disepsehsenjledemnentia 6npsychasesaf aganiciign, and stroke in

ai | iy ;

a ool RO T phEMS R ol b P

treafiély PAHGN SO 8 Bliddase. afhe tempoumd it exdst @8 bStergbase or as a
however, it was found that the when 7-[2-[4-]

phamesevsicaby ResSHiBREAIL 1ADFYE askiyld batg FRlRaIIntendasio be
phatiadg B IE: Pl ol (1R P koas ol veption gad gl acid and

basé editsIate considédidf éqdvaleniptpl thedregl fpemis, oftthe cerresgonding
obt ai ned a sol uti?n of the active conpound at a
compaHBdR fOr-RUrBASED Ot tNedBVEMAter t han when only the

actrmée?&ﬁ & \ﬂHQ%IW mexiu%@ngé%mus%baiap%m@ pH.

The solution is acidified in order to ionize the
Howaewver,whe conmpmaundl is Boweakbass edihulinrés pKbsookhddr{calsulated), 2.25

(oGS oo b TR RN TPl e b B2 g rppitcly
chage By hslic e9Ask =1 Sulk ey sty agpfycknih iniatn.
Howeaed, eleneahen eseentially alofatficoenropeund satrias 3 +arahargmdhe
aquégl?é sg\fiu‘ohitbeemains poor, e.g., at pH 4 the solubility is < 2 pg/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
achieved, i.e., at pH 1.0 (0.1 N HCL) the solubility of this compound decreases to <
1 mg/mL. This type of decrease in solubility is consistent with the formation of
insoluble chloride salts.

Typically, pharmaceutical compounds which exhibit little or no aqueous
solubility will however be soluble in non-aqueous media. However, as shown in the
Table 1 below, the Ag, 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/mL Ethanol 0.1

mg/mL
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negatively charged under acidic conditions such as at

a pHof 2 to a pHof 3. Typically, the surfactant
woawsdeesnt ai n a sul fate group such as is the easaSmoui42616

docusate sodium or SLS. Useful anionic surfactants

i nclude, but are not |imted to, the water-soluble

salts, preferably the al kal iyjonetal, ammoni um and

substituted ammoni um salts, of organic sulfuric acid

reaction products having in their nolecular structure
of Q!ﬁl("l H—oHP HAH W f om a"‘O'uit 40 t—U ﬂhh'u"‘f 20
-BHEBRPE e hAd gén"@m fonic ?E?W‘f%?e @Y?%ri@bgci d
ester group.| (Included in the term"al kyl" ,in%/ﬁqh}a
al Kyl portiagn of acyl groups.) Exanpl es of IS group
pBuffgnpHed i d K05 figimhlant s ar ¢ Soybego@ilm and< pdzssi tim
Al kyl sul fatles, especially those obtained |b Lf ating
[ he hi gher 4dl cohols (C8-Ci 8 carbon atons) %gﬂ
hosSe produced by reducing the glycerides of tall ow or

coconut oil; and the sodi um and ﬁot assi um
al Rytelrepiz émégoiuiatedhisecormnpownd viihtoestain kegativalyigharged or

cont f bout t bout t
enchgE Ao Bh SRS P e GR 90 B PR e, resuted
in icANPAAhG afll' SighiBhAt Gedreadd i e aglisdURRSIBIBT 6F thE@ompound.
sodi um al kyl glyceryl ether sulfonates, especially

Surpririsgy chowe weroft wasgy ddh@’b’ﬂi@l where i [edd-Ifr om t al | ow

N e

e]tna@@lamsw[pwmam Qfarﬁllnb}&hasﬂfmmllated IV\Mﬂﬁdl@cwat@I godiuhgrin acidified
ul fates containing fromabout 1 to abouyt 10 units of

PFO@HW@ elyeobifiere s Ohimiredp SolRigN dhe A68Ye CeMPYURdSiA
condéntFRIdRCsh ﬁlér] g‘;grb?t ﬁar‘?‘ h c?ﬂ)z'tme a8 é@rﬂEHﬂh&’PP ropylene

pot assi um S e oxlI de et r su

'glycobwteﬁe pomirfedonT Iaé)eumnfbntl@ aafddmyd iBDrdei tcsloofzeethbﬂoame

oxi de per nol ecul e and from about_10 apout .
comPRUBEn BRGHSELS ROYIHET A5e ﬁa%npﬂs angkvtl &9@?% $Lﬁf%lSHecmate
Dlocﬂgﬁédlﬁ% ?ﬂlf&%oﬂﬁaﬁé et e' OB i FrtRcWRESEF éptié%ﬁhexyl

S I'ncludi n e so Ium potassi um anmoni um and
alcoébhandlsaﬁumnammld slt édndtioneas afBa@ons wrfthamienzene

raffin sul f.onates

S UITHErRE CoBaEke (HEE 4564 P AOIS SFBotiR Birathasa that wil be
neofhdy phbly e SOR AL MR I FBA T 2 pH of
Typmallgthmwﬁa@@rﬁmDLd@ gahtajn 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
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-C15 carbon atoms) such as those produced by reducing the
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.
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are m xtures thereof, obtained by sul fonating

paraffins of 10 to 20 carbon atons. Preferred paraffin
weubdspaeuses are t hose of Cl2-18carbon at ons chacnaS2@md42616

nore preferably they are of Cl4-17chains. Qhers

include Paraffin sulfonates that have the sulfonate

group(s) distributed al ong e paraffin chain. Such

conmpounds may be made to specifications and desirably

the content of paraffin sulfonates outside the

w ngeanAGic S achinS sapRgr Ut heR8n S ile 8G0huef Ay
glyc@?‘;ﬂ@ﬂ*\eﬁ'sslﬂ’lfonétést éﬁhéc@lg* frusat e A oflgBetglcehoRHetivatigrom

known hi g kyl nmononuc| ear aromatic
tallos\uarn@ nac@wt ailusadias cacomit@ildatty prid Mengslysedde sulianates and

suriS: RO e o Bl T PnnPL el iehs SYRE R iates

cont@itihg fropi ab8uti 1 fo abkid 10 ahiis beethyldnenatias pePtsiecule and from
useful anionic surfactants include the water-sol uble

aboyh @ abpuiek? eabopr atamsnia-the | kh SFQUP: fanck SOHEMARY potaSSIum salts
I
of o 4R ATl et RO AT, uBdR 2 unts of
ethyléhé bridegiee maglecuip; ansbfremm- swd ui di0eossidus 26fcarbon atoms in the
2-acyl oxy-al k é?sul foni c_aci ds cont ai ni.n

f
alkyEgiutp. SNER UsSBU $15 bEAcioh O e ase o eRIiRY A g-soluble
salt@ﬂﬂ:hfdﬁ@t?%’%@nu% g) Ot iRl 9 MigFBand et olammonium salts of
noi ety.Pr n he

eferre i onic su actants useful Int
linepr @g0,¢ alkyf bertrener sdtomatés) eniGomasaifinselfooates, Ailpdwa olefin

s SR S 8 B LB M) s ana
mlxtﬁlflég MHystgmedi oc acid bis [2-ethyl-hexyl ester] dioctyl
sul fosucci nate (Docusate sodium). Al so, bile acid

salTthe garefiinsulioartas mydisomosoadfanaigs ob dbsylirnstes and usually

o B PR 0Bt b DU RELOR 1P 20 gprpn st

Pref$tcdSpsafiih fffonatsPairolhose. ofmﬁﬁgﬁé&@wfég@rhb(‘cgamsd and more
olic acids and sodi um

taurochenodeo%hol ic-, gz%coc
prefegrahly #heyl aecof{r-1c bains. AharsragiusiesBanséingelipnates that have

the ?ﬂli@r&%té gﬁéﬁ gm%qutéd oerfngﬁtel M}aﬁfmocl'%grgp %%icffi(@%[%unds may
be ABEE & 8pboifiCatibhstanbd88irdbly Wi gbvitentiof paraffth sulfonates outside
formulations or for solid formulations, it may

be
the Enegdange Wil beaniper engwdll preminémized. asmib Qﬁdany 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
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

carbon atoms in the alkyl group and from about 8 to 20 carbon atoms in the moiety.
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ooyl St e etans Sy 752

concentration on a nole to nole basis. For aqueous

formul ati ons of the present invention, surfactants
weuels/sedi um docusate are typically added to i RPTAS2004/042616

aqueous solubility. However, sodium docusate actually

decreases the aqueous solubility of 7-[2-[4-][4-

( met hoxyet hoxy) phenyl ] 1- plpqra2|nyl]ethyl] 2-(2-furany

)-7H pyrazol o[ 4, 3- e]tr|azolo[1

, 5- c]pyrlnldln 5-am ne under acidic conditions. As

d ch g{e? @r’tl(ﬁ?\ég ﬁgﬁ‘%g{%ﬁ&sﬁ Vg‘f)ﬁé ﬁ‘&,ﬁe%{a%ﬁes&l tlfjltei &ngﬁt invention
are éél@@tre@lzﬂdwth@tgi’ddd canéuanﬁglbanyéatwéw ayérgéalsmﬂféteeg@uprslsuch
azoo E@rlm i n-5-am ne w | reC|p|tate out

as sediunn dodecyi sulfetepiSdaShared @legbmm@dm@tbes 2mfé1ylghexyl ester]

dlocf iss {)@ﬁ%‘}t%?l{)gﬁgg%% s#'&ﬂﬁfnk F\ jg' §||8 3@%’ éél&n@ogﬁfﬁlﬁgﬁg of

chol(d*@élbwﬁd F/Mh@lhﬁ@dﬂ} éorﬁtenﬁmgiélr@dj hetifophbb: dubwstaryurally
|')-7H pyrazolo[4,3- e]triazolo[1
similag t@ pigreidsi ey bs-usedn Silesacids speh @sdauroohgticy auredeaxycholic-,

ur SO AL R oy BB B 0B APt aci

mayfglsdnbarudeas ol ubI e, hydrophob| c conplex. More
speC|f|caIIy nmeant to nea

nomh @W@ﬁﬁuﬁaﬁt@,ﬂﬁ@ Qﬂ%sg%m&bﬁﬁn@@vl%g t&gooresent invention
at 1eJBls2510.605 1T U891 phlerabiP 01 855008 B AGHALH it RAfflations or

ers, can be u rove the aquedus so
for smihd ligdmmlphoms at maymmm@sen’amm ta20 hiews thewadlive @ompound

ze the [ tion of the conmpound of Fornul a
Conffefﬁsﬁm@ao%ﬁm@@ﬁ 5’5) g’é@@rl bed above. This effect is
assypg uéeué %?Huﬂatfdr%r@f&ﬁé Webddrit dhvettion! st Hﬁct‘éﬁf@éﬁd?ﬂsodlum

of For mil a kdocusate conplex and is consistent wth
docysaip esedyicallyraddsd iofimprayelagpaobs solubilitpaHowever, sodlum
refers to t.which
Ol-él ate to an

(me iRy BHAYIh eﬁywpﬁ perazgHedyd- z;inf@anﬂwmmebtdws of

non-ioni ¢ surfactants are |ar dent” upon

eltripza@pl, Bicimainaflin-Hra@nnipg ungler ap@il@mnm %pﬁéﬁe@cgb%above at

oH 3 A B PRLBE SRS RO L RaBRORER RIS o,
p|pe%{zM?Iﬂé/th?Igl-Zt(fZefumHW)%Yquyréftﬂa?l BedivipololM ,8- d]wl*i‘mloiimBLamme
will preC|p|tate oufc’glg soll(:jlltsl’orijl Pn t%sét p?rresg;cea 01]’c g(t)ctilhlmagtl)cdusate These results
indicate that under acidic conditions docusate is not interacting with 7-[2-[4-[4-
(methoxyethoxy)phenyl}1-piperazinyl]ethyl]-2-(2-furanyl)-7H-pyrazolo[4,3-
eltriazolo[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
and form an insoluble, hydrophobic complex. More specifically, by "ion-pair" it is
meant to mean the non-covalent bonding of two oppositely 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

above. This effect is assumed to result from solubilization of the compound of
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subst ances are obtai ned which range from strongly

hydr ophobi ¢ and wat er insol ubl e conpounds, such as
wqahys@egdst nonost earate, to strongly hydrophil i eCamg2004/042616

wat er - sol ubl e conpounds, such as the macrogol s.

Bet ween these two extrenmes types include those in

whi ch the proportions of thq5hydrophilic and

hydr ophobi ¢ groups are nore evenly bal anced, such as

the macrogol esters and ethers and sorbitan

For S PE T Pt S Tty et o o
hydrgﬁhbbi_%ﬂonjp%%.z’ The Pharnmaceutical Press, London, G eat

ritain, pp. 370 to 379. Such suitable non-ionic
suNbadoaistsurfactanidefass ée r ssvigetaniayhicllaakstg petienisxghasge and

and, pr | id I gl . f .
doeg 51 FISSENaBI A aPBractiE Bl i8gHGE0Ys mEEhET Inggroperties of
nonfiGhiy eurfatitS R RE§SIY Tepbnaahtuigdrethedproposidny ¢ittd hydrophilic

Csto C20 acids, polyoxyethylene ethers of saturated or

and fygeanhobicaraopstip ted sxieede. Alydrophilie orsURS ipelkgedher

ory Bkt U7 L25G BHERL TR UroH SRS g R e o
theséczacrgiélbgﬂq gz{g@héﬁokﬁc A &ERs esLichr ad!BA Astsradferia@yd®

, nmore preferably the sorbitan ester is a
substancgs ars dbieinast whichganpe fiin stipaglydtydrephelie epdiveaier

. nol aur at e,, sorRi t it -

insofl g 6P BiFBu s Qi€ SRR Bl fifeady b sffinoly hydrophilc and

watsfssRkidn@dSundio khth as the iesdregolae! Batvdendhbsd two extremes
tristearate, or m xtures thereof. Suitable sorbitan

typesdneludetheseaitnewhishghe psppartppa ek thrhyarephiis @nst ydigphobic
I P
orol 290! &4l oERINBELINE A e PRSI o ethers and

sorbdifanadarivatives. SaithblearorMonapsurfadtants, m&pibeifoand in Martindale,
Monost earate, Sorhbitan Sesquiol eate, Sorbitan

I
Thetexten BB@@“%‘PRP%@,@&B#W%t1@§?a%.e Rt masstticrldiress dePndon,
Gre?%?ﬁfaﬂﬂ!dé}.%‘?bft oi@nt is Polysorbate 80, available from
ner’i'ca

s under the tradenanme Tween 80 which is a
m Suchesuithbla eart-iorés serfsctantssinclidedilocindopaymietobf ethylene

oI AEASEN S A ST R Y PTG Ty StLIges PEflesatirated Ca
to cggggigf,e @gr%@?bfé pgmyle@gﬁﬂyeyé@é% & stttk @ BE uRSAIRatBA s to
Coo acids, polyoxyethylene ethers of saturated or unsaturated Cgto Co acids, and
polyvinylalcohols or sorbitan esters of saturated or unsaturated Cqoto Cxp acids.
Preferably, the non-ionic surfactant is a sorbitan ester of a saturated or unsaturated
C1oto Cyg acid, and more preferably the sorbitan ester is a fatty acid ester of
sorbitan selected from sorbitan monolaurate, sorbitan monooleate, sorbitan
sesquioleate, sorbitan trioleate, sorbitan monopalmitate, sorbitan monostearate and
sorbitan tristearate, or mixtures thereof.

Suitable sorbitan esters include, e.g. Polysorbate 20, Polysorbate 40,
Polysorbate 60, Polysorbate 65, Polysorbate 80, Polysorbate 85, Sorbitan
Monolaurate, Sorbitan Mono-oleate, Sorbitan Monopalmitate, Sorbitan
Monostearate, Sorbitan Sesquioleate, Sorbitan Trioleate and Sorbitan Tristearate.

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



10

15

20

25

30

cal | ed "Pol oxaners" and include those represented by
the followi ng chem cal structure |: CH3

WOI)BHR@SR O) a( CH2CHO) b( CH2CH20) aH wherei n a i sSPa@mW/US2004/042616
i nteger ranging fromabout 10 to about 110, preferably
fromabout 12 to 101; nore preferably fromabout 12 to
80; and b is an integer rangl ng from about 20 to about
60, nore preferably from abod® 20 to about 56; al so
fromabout 20 to 27. Suitable glycol and glyceryl

esters of fatty acids include glyceryl nonool eate and
Ariricak andeather tradendme Toeee 39 V\glé@l isqumixiyre of oleate esters of

sl SSRGS BB g honocsto,

comyeEHseaame agpﬁﬁ&hafeuozb nisles vakthytsrie &muteabl e

pol éoxyet hyl ene ethers of fatty acids (nmacrogol
eth urtablem%@omdvm@as:%@*évlemwld%anﬁcmaeyl@@mogﬂc(eagenerlcally

calﬁarg;' Fﬁﬁ(l»gq{g%%u;a?ﬁld e.SQ_GSE (?ée% f??)jé@%%ﬁ b?/fthg fBﬁééXnnagzhemlcal

strk@ufeopacr ogol 400. Additional non-ionic surfactants
may be used to inprove the solubility of the ion pair
whi ch may be fornmed betvveerCHgatl oni ¢ active agents and

Bf‘éf{ PR LS}@@??@@*IQQM Feztoyl(at e do A meadti At

t t

B AL s T BB R D5 RO RIS o about
12 &N mbhRe Péf@rétﬂg'ﬁ%n%ﬁbé@?@ws&%d ange from

concent r at ons or greater than the CMC
conbésananteger ranglmgf.noch albouh Ao atraut 60, nawei preferably from

oob )3 LA 2L 0, ' P

Consaﬁéﬁlégd fdbtl ta'hatglwéryl é&e%ﬁf@ﬁ?@cl&qml@db@lywyl mBAooleate

expect ed i on Vol ure w | he vol une required
ancﬂ srmllartvv@er seltibiesdetivatives; or a bi ol ogical ly rel evant

Co! BTRaB T o RS e RO L 08 (REBABbEBorp) ntuce
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
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
liquid formulations. In solid formulations the non-ionic surfactant will be present at
concentrations equal or greater to 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

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

the anionic surfactant is addedin an anobunt equal to
woheds/oaesessary to achi eve the CMC. The i on paPcTfuseived42616

bet ween the active conpound and the anionic surfactant

is then solubilized within a mcelle that is fornmed by

ei ther the additional anlonlg surfactant or a m xture

of anionic surfactant and nonionic surfactant. The

formul ati ons of the present invention may be

RS R P L A o e
bet\ﬁé&ﬂg"ngoaélvb(boh%dfw aRd @rﬁ@éﬁi@h&b mﬂtaﬁt |€ﬂher1@ommzéa within a

0
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into soft or hard capsul es. Thus, an aqueous/organic

either aliqeiglarta splicc ahh® soptRayadal Fesmwa 4 reay beIRresert, in an amount

of aggﬁry% ?%l@ggﬂg {} .%%lf%tr)@%t{gaﬁl@jé19fmgo?$}ﬁ%'/20$+h@h28%ng, 30

mg, aﬁJanphO Inn%, @nm&@dagsﬁﬁ Im@sﬁ(mmgo 65&119,37@1 mg, 75 mg, 80 mg, 85
triglycerides, suit a r a t pent

ma, S0y, F5 are e 1 8P g iR ERo fat@anna{aﬁ dosdablefore

lmpgia@iggpgpélﬁtﬁht?@nﬂrﬁéh RS Ontf r‘bse s?rupss Bk soIHtlons filled

eater aqueous s ty is require
intosofteor hand«tepsnlase precipitation of Fornula 1 upon

F1 I, S daHep oAt ail SOttt BiRared AT &5 colvents,

e.g. aBH aAdHhoPs@éH‘aé ‘éﬂh&oﬂ Wr gl dlisusH & @eﬂygﬂﬁ?}%‘he@%&ﬂfbrbe
added. Simlarly, oil based oral solutions can

promﬂ@nmgbfdob@ﬂ@ommm@hmg opnaocamswqbrasn@pppedwmdwtrwlycerides,

suit St Bt Ln i Bh R b vufoter] it LGB 30 and
swté@lérbl@éorﬁﬁéﬁblﬁ'aﬁﬂiﬁlc shHactant, d.dysbdiupgabtusas. Pregraaier
bi ocogﬂatl bl e substance that is soluble in the

aqueods 6phiblity isf reariredtin erdelria desreaseppreginiason ¢f fFioemgla 1 upon

. ACI
5L B CHh S o SRR e ARl g or e
anidi¢ BugactaAnale /ary nonisiiesofatiaat sush bisd'@mmﬁt—Bbldananﬂadded.

will beinaliquid or will be liquefied in th

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

formulation

The carrier is usually hydrophobic and commonly organic, e.g., an oil or fat
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
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formul ati on The carrier is usually hydrophobic and

comonly organic, e.g., an oil or fat of vegetable,
wanbeswieesm neral or synthetic origin or derivaPComs2004/042616

Preferably, but not necessarily, the carrier includes

at | east one chemical noiety of the kind thattypifies

"fatty" conpounds, e.g., fa lay aci ds, al cohol s,

esters, etc. |.e., a hydrocarbon chaln an ester

Iinkage or both. "Fatty" acids in this context

. ) t d d
typify iy, COgpOiosh e o PGS, LA Seftils Bic TE B
hydrdRaHbrBehAh, AR EeSteFAihRaGe 26rasBth. F’Fgftfr@dﬂbym trhec@mes(t Riclude
is imscible in water and/or soluble in the

acetig, psopinoisarnd hviyncadidse Wiproaig hfsdraightt O& RtanchedeCchadn praanic

can rrespo d,ta _a reactjon u "farty"
acidE RpCaD Rob SRR oL aRyBr o E e BtaibRa Sarndl b
immiByisleh WHtér ast/oh¥elubRk intthe Rydsiahces d@hﬁ‘rﬁbnl?dir&iwﬁaé ¢at
al cohol, e.g., glycerol, propanediol, |aur al coho

solvpotsy et g carier an qﬂrwp@ﬁ do gl rpastion gieductp §@ch a "fatty"

o GEERES B PSAS SEb 1 08, By, g

trinyeiriedretilert golghydrid alﬁehéloe@)h@lyoéml ’;ﬁog’aneag}as Iadrwalcohol
econom ¢ reasons, the carri nma ef e

polygthiAens ar ;PraRwsapIIY! ﬁégetﬁmsg %anﬁp ﬁagm%gg%éét soluble

VItalﬁlm% i@%’gﬁgﬁ?gt&dl%ﬁﬂa"’lﬂé‘& e@ie%rs &8 'Bc%'tétes Qbnflimes [?roduced to

ternatively t e vegetable orl
stabitiae toeopietiols. eSotmgtimed (Ige&t:mwmc measnrhae the bamiec ahay preferably

means mhlc is c esent i gpventi on.
commrRo A UnmoguBauredsa oD &3 foe ol S anial.
peaRyt & i tdicc oFrEﬁ'iﬁmhédlﬁéé; Patemféﬁia@i(}é@ thé’ile\g'eféblé Bf or fat may
aquedus/ organi ¢ oral sol uti ons, great er aqueous

be reodnf;bd|hytiwdregem1wnr@obthar olner@rced mamsmbngb is compatibie with the

ati of Fornu ut.i o
predest iufetPan e spRapretegse P RHEhbh e FUgRlancS srppared by
Syn{hleﬁb(jﬁear@glé|$(§)§ﬁ{,|smuntS of the anionic surfactant
and /or a non-ionic surfactant can be added. The

addist withh #he agiepus/organicerehselulinas of gramenaaequs solubility is

el BEARBH ) U QBRI e LA GRS ) Bt or e

fornf@htion tn Yivo] &gt Wiitis gRsttia ot irttebtinal dluidy) welditinabamotnts of the

If the anionic and/or naon-ionic surfactants surfactant
anigqie sugactant and /or a non-ionic surfactant can be added. The additional
anionic surfactant and/or the non-ionic surfactant in hydrophobic 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
solubility or dispersibility in aqueous media, e.g., docusate and polyoxyethylene
castor oil derivatives (cremophors), respectively.

Solid oral formulations of Formula 1 can also 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
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
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solubilize Formula 1 via mcelles in aqueous nedi a,

they nmust al so have sufficient solubility or
wdizeE@eeishbi | ity in agueous nedia, e.g., docusaPeTasen04/042616

pol yoxyet hyl ene castor oil derivatives (crenophors),

respectively. Solid oral formulations of Fornmula 1 can

al so be prepared using a suypabl e bioconpatible

ani oni ¢ surfactant and exciprents so that, upon

dilution in vivo with gastric or intestinal fluids, an

bet F la 1
vasih A R R NP P L AR BLS BRhar s,
soluBMse $3 FolufP] Bnfdhid SOrfd&hAt ioh-&air, ré@@ndé(ﬁ!a@ldlﬂers and any
concentration 1 to 20 times the Formula 1

flllere,ocdwemsaats élravonagermfﬁleéc menuisad ifer pragassingsad fegnuiating the

soid QSRR Brit 18”8l B 58 cooilpplci anc o

paThe fo@aWaiiess afthd preeent ln&éldn@rmmefyl als@be,administered by
di spersants, flavor agents etc. uired for
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suita

soldBiBFS Rt Srde: ta e ehBRRtater yrBRaTITIaR Tprs oan

occlH cﬂfrﬁ?&tdt@n‘ﬁn%ﬁé B S 3Hen @brﬁbmeﬂ with vehicles for
phosphol i pid. If greater aqueous solubility is

mfusleqmdchtiomai amd@mtstocﬁtman@ageswfamalpﬁ et b@ﬂddpd@nd Jor a non-
diluti

on bR s o el RSB 9] 88 aeh O Cictate

solu'tlaﬁélsééJ dglﬂclﬂé bicPEyPdd fSFaRRAMmUSEUIBRfh #@(ﬂldhn cin Dl Sigmbapt
can d /or a nonionic surfactant such as

prem@rbywllqlpjbzlgg dhe activespinaiple with adwitableanignic surfactant, an

s SR St 8RR A bl b 8ph g soon
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formyalispABB I Previdesidiientasiitg or e & oseula 1 pompound to
lom%egﬁﬁﬁf&r%’?abtﬁnnzﬂﬁx@ ERafioht SuidRghance which is
ydrop ob| C
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Another application of this invention is the formation of the Formula 1:anionic

surfactant ion pair before addition to the pharmaceutical compositions listed above.
In this case, the addition of an acidifying agent or agents to the final pharmaceutical
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
hydrophobic than the ionized compound and would, therefore, be expected to have

greater solubility as the percentage of cosolvent is increased. However, the
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formul ati on and whi ch provides sufficient acidity for

the Fornmula 1 conpound to ionize and forma conpl ex
WQi2005/060081 ani oni ¢ surfactant. Another appli cat POWUS004/042616

this invention is the formati on of the Fornul a

1l:anionic surfactant ion pair before addition to the

phar maceut i cal conpositionszgisted above. In this

case, the addition of an acidifying agent or agents to

the final pharmaceutical conposition would not be

uired. A procedure f.or | i r pul ~ani oni C
solub P& e PR R R PSR B AR O LS (rabie
1), HBreas e it sblgbH #e s cidledth lordét todRc@fasEah8woncdntration of
through the use of acidified cosolvents wthout the
ionizgskaaiveasinapound dhe soneentsatiorhinsraasesite mpig thand mgéml. (Table
2) predi cted due to the fact that the uncharged or
" neutral active conpound is nore hydrophobic than the
ionized conpound and woul d, therefore, be expected to
greater solubility as B:he {j)ercent algqg of cosol vent
Tab"?% '-?ff?ﬂ%f%%%wrﬂ-ﬁ)\(ﬂéwbmﬂtﬁé’g eIl SPRseT At heut 1 al
conpound| ParcprtcRrgbgarce Glyyaidh Soltial bDHut®dn03 | Suyivdan Oil
(Tabl e 1) Factbe(DERS, when the solution is acidified in
Stock der t 0| Béf6IPGds ¢ 48WPR ord@MRGlt i ¢1§-63% PEbNi| Asd. Exdtaicted
Solutiansbund (Stth@)conéléffﬂrati df4i ncreaPFd0t o mpre than 9
/@r% (Ta Tapnua b:| Fofpdad ofomgpliqd | pRormulat
fophobi For mul 4 Co entr tion P
r° %‘ﬁyl eng é'@% i*P egmlili’o m?’/p'% 527_;8,{1 So) §t—9§§m@/ml‘

DLl 4204 DA 6% nr\

| | 070 TCO

+t Ay Ct Al Q
U O | | I"\lll.
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A
o
ns

(Stljock) /DF2 DF4 DFl() Forrrul al

go Propylene 9.8 my/imL 4.6 o/ L 1.9 gyl O. ¢
3. AddiiBd G ycol ng/nLl 2. Aci|dified Propyl ene

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 %vV/v) + citric acid/ HCI to pH 3.4, 2)
Stock Solution 1+ 36 mg/mL Tween 80, 3) Stock Solution 1 + 61 mg/mL docusate

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).

°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.

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.
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G ycol + Tween 8.7 ng/nmL 4.0 ng/nL 1.8 ng/ L 0.78
0.007 ng/nL 80 ng/nL 3. Acidified Propylene dycol +
weO .2005r0gdasi. 0. 14 0. 037 0.01 1 0. 28 ny/ nL DocusaPeTmgii/042616
ng/ mL ng/ nL sodi um aSt ock Sol utions: 1) Propyl ene
gl ycol (86 %/v) + citric acid/ HCl to pH 3.4, 2)
Stock Solution 1+ 36 ng/nL byeen 80, 3) Stock Sol ution
1 + 61 ng/nL docusate sodium bSolubilities were
determined in the original stock solutions and

foll ow d,10x.di I

(pirei o Pt SRt so kR b oBon By B i iy
soluﬁMBﬁlﬁ‘@bﬁ?ha!S ka%ldtﬁfnsaﬁszaé{hd 3qFablér?ewere made more

concentrations of Formula 1 found in soybean oil

hydrophiliewiyrdjlusirgrthem with deimizacbwriefolln thisgay the caneergration of

1 o
prongiiits dvE T Beaie R3a U L IBHLAS M8 oty gan o a
finals®ricep&aten af 8% .0f GrhtheastherRand rmmlfmth(evmeeébwe af citrate
| east one of the nplecules in the self-associated

buffere e BRI & 0t ﬁ@@lfmanltlwif@ctﬁﬁﬂebups&wqwél@ﬂﬁfh@eﬁormtaa 1 solubility
sho@ﬁ%?pp%te%t g C dugﬁf&ﬂ'dfgso'dﬂ{rﬂr [Jia_ét% é?ffh% Bhi¥Sctant

rophobi Ci
will still be prasgient at IWetsr algwmits sttitfezk nsioélle cmrsenirat@ne(ﬁlﬂ/le As can

be SkeRN d@plsnPrEerec SO R AeoTaayes fnehehiat fis Pickaoitions
are Bﬁuteﬂomv%%rgﬂ %crﬁ@é? ﬂ\eg@ﬁﬁﬁﬁpséé% &/ﬁh ‘Elilltlflé’ﬂb? B®ck solution

tral concenhtratio 6% to"a final concentration
#3 méug&:f@%’utlmreﬂter thitamethah aeeln \mhbestook solatipne#é rarel #2 and

mdl%te%ﬂ?q?ttﬁ%fﬁ;neé? ﬁ,&)pgq/%,n !t (g{’l]é(f&l:.l f@@b&@%@ﬁ%ﬁ iy more
hydr%g)hob% AbheRé %alflaésbei@té’d r’-’c@mehlal ﬁ&bmpleaa‘ sodi um

usate as this surfactant w | St ]%Jéesent at .
| eMUﬁloalaﬂy,esqytb@aomlltwaausaﬁi t@de@rmmﬂe ¢texi & lopphobic

‘medi& off solublllty (soybean oil 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, only the solution
containing docusate led to significant extraction of the active compound into
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 to the greatest extent (it is assumed that the
Formula 1:docusate complex was extracted from stock solution 3, as apposed to
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
carriers and methods of manufacture for various compositions may be found in A.
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be seen in Table 2, Fornmula 1 solubility decreases as
each of the stock solutions are diluted. However, the
wdeors@aes1i n sol ubility seen with dilution of BCOIS2004/042616

solution #3 is significantly greater than that seen

with stock solutions #1 and #2 and indicates that the

ion pair between the activen,gonpound and docusate is

nor e hydrophobic than the sélf-associated Forrmula 1

conpl ex. Additionally, soybean oil was used to

det j f. a hyd ' o
GenQ%quJ{ﬁra F%T@Qﬂkjﬁ‘t ogpleﬁge é”rgﬁp‘ﬁcﬁé?c]{?ﬁﬂhgpg& 20" Edition,
(200@»/0L|9|9m@6tt@/vmtﬁﬁs &r\n/mxingnaagimml vmd is non-ni sci bl e

h water). For this sofublllty determi nation the

acquMed wm@@armwnelyde@@u&wmnsm%a@d gBwlsions. As

an AL B R BE N PR S R

parch@drdl infsctRPndraiquid sardiees Gatheh b ediditonsofgswddtenats and opacifiers
extraction of the active conpound into soybean oil
for orali solytians, sURERSIPRS 30 MUIBIORSt hiaud femn Prapasations may also

incl S%p{i&%fg}?ﬁwtﬁ elsa? r’rﬁr“gtrgﬁ 5 qul @ ldocusate conpl ex

r opho an efther the active nol ecul e

al peeosy ptérfaraﬁcbmyeuntablectmﬂ |ahalat|ansméy mﬁmtmsscaitx’ednepand solids
and, therefore, should be extract

t
in PORIRTIONS., mcfgm@atb@sm Coppnpton e BBStaceigaly aRgeptable
d f t ock
carrigly dlithPas 4RO ?ég(?@dg@‘?ét’;’gfg Slibgeh.ed from st oC

as app tive nol ecul e).
FoAlgar |epbud|edgarp rwildMMpr@mraUOWW|m anesinfanciedttbee

" =
on TR SBeTH BsiprS IS8kt Bripiepardiine Opgitien argt or
paréﬁéﬁgﬁghlﬂn‘sﬁ&fl&ﬁ §akh dqfierBhms q’rﬁ’@l&é’é b@@%ohé‘céuiéﬁ)%nsmns and

lets, dlsper3|ble granul es, capsul es,
emul:ﬂohsets and suppositories. Exarrpl es of

b it s o &5 TEEapaL FiseahE dRpraRe BitigRmpaty. The
trané\dé?%‘él%fo%pﬁc%q’hdns GeMaRettRe forhh ©f Sfdaens, Qotidtis, BedsddIS and/or
of Pharnmacy, 20th Edition, (2000), Lippi ncott WIlians

emutzsIW$ Rhdsaneke inchasied, in mramsdﬁrml petah @rtbgan@tﬂmweservow
B i e T

9l yeelersisly hé eompband paaantisis@ired oyt i Preferably, ¢he d
phaggééétst{céﬂ \évllfetpgr;tvc?n I%qﬁlat Lljr?rp dgéagg,?o?;nenl%rssuc%nfgrm, 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.
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 regulated

according to the judgment of the attending clinician considering such factors as
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for oral solutions, suspensions and emnul sions. Liquid

form preparati ons may al so include sol utions for
wonoesmaesal adm ni stration. Aerosol preparati ORET/US2004/042616

suitable for inhalation may include solutions and

solids in powder form which may be in conbination

with a pharmaceutical ™ accephable carrier, such as an

inert conpressed gas, e.g. nitrogen. Al so included are

solid form preparations which are intended to be

oo NI S S e DRABA AP A 1 Bmptoms g

Uea@gn1n|strat|on Such liquid forms include solutions,
suspensi ons and enul si ons. The conpounds of the
. nQdner mtlwee@omp@m@efoaeuse\rret%p@aenéﬁy@atlﬁaumg}uderﬁ@mpounds

nsd itions can take the form of creans,

hawpg %ﬁg'ngg?ﬁgﬂﬁgﬁand/or emul si ons and can be i ncl uded
in a transdermal patch of theNmgtrix or reservoir type
as are conventional in the agﬁ\foN thi s purpose.
Preferably the conpound is m i syased orally.
Preferably, the pharr gparation is in a
unit dosage form | wQL the preparations
subdi vi ded into SU|tany S|§ed unit doses contalnlng

or a%@?&@bé@ﬁ@al@%&bb’édtﬁésﬁl& tHéféoﬁ‘Whé’r@nnCOpronem e.g.
an ef fectlve anm unt to qchleve the desired r pose.

ThR is®R uuranys Bgéhlermu By-axyrigity Roepyrishi bldoxj@@elﬁdeQZOM
t t t dth t
R -BRERY RGN 55 T o 6o aREnl bt er i nat i on of t he

pr mgrczdgg,ag@gmm%@ml—@ particul ar situati on i's
within the skill in . For _conveni ence,

{ oXab R? YCdefs Ry “BEHHCGHMUR hntDadsr npﬁz&ewﬁCHa)z-NH-
portions during the day as required. The anpunt and
frequency of administration of the conpounds of the
invention amvzm t he pharnmaceutical ™ acceptable salts

t her eof m belr regul ated according to the judgnment of

the attendl\n \Fﬂl ni ci an considering such factors

asage, condpg PonRand size of the patient as well as
severity of the synptons being treated.

or

and
Z is R%-phenyl, R%-phenyl(C4-Ce)alkyl, R®-heteroaryl, diphenylmethyl, R®-

=

HN__N—
i
C(0)-, R%-S0;-, R®-0C(0)-, R"-N(R?)-C(0)-, R"-N(R®)-C(S)-, © , phenyl-
|

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

Z and Y together are

- o Q] O O O
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O her active conmpounds for use in the present

i nvention include conpounds having the structural
woaniseewsNH2 N N- N N= or a pharnaceuti cal * aceeptakioa42616

salt thereof, wherein Ris Rl-furanyl, Rl-thienyl,

R1- pyridyl, Rl-pyridyl N oxide, Rl-oxazolyl,

R10- phenyl R1-pyrrolyl O §4-CG cycl oal kenyl Xis

C2- Co6 aIkerneOr-C(O)CHZ Yis -

N( R2) CH2CH2N( R3) -, OCH2CH2N(R2) , -0, -S, -CH2S-,

(CHa)2 NH, or / CH2)m(CH R4 and Z i s RS5-phenyl,

Cl R’ aI kyl, R5-\=tXeroar l,
"t‘hyl NC( 0)-', S5@-, R6-0C(0)-

R7- N( 8)-C(O) -, )-<¢(S)-, O nyl- - c-
- R1%r phenyl C( NOR 2

9CI—I( " "or when Qn'a@\tt '
R S | am no or r I and et her
ST S B D 0 o R

N_ .

y

R'is 1 to 3 substituents independently selected from hydrogen, C4-Cg-alkyl,
-CF3, halogen, —-NO,, —-NR'?R"3, C4-Cs alkoxy, C+-Cs alkylthio, C1-Cs alkylsulfinyl,
and C4-Cg alkylsulfonyl;

R? and R? are independently selected from the group consisting of hydrogen
and C4-Cg alkyl;

m and n are independently 2-3;

Qis

ol
—N— ’ _.(|;-— 7 —CI;— Cl; or _C.:_
H CN ' OH COCHg3.

R* is 1-2 substituents independently selected from the group consisting of
hydrogen and C¢-Csalkyl, 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-Cs alkyl, hydroxy, C4-Cs alkoxy, -CN, di-((C1-Cg)alkyl)amino,
-CF3, -OCF3, acetyl, -NO,, hydroxy(C4-Cg)alkoxy, (C4-Csg)-alkoxy(C-Cg)alkoxy, di-
((C4-Cs)-alkoxy)(C1-Cg)alkoxy, (C1-Cg)-alkoxy(C1-Cg)alkoxy-(C4-Cg)-alkoxy,
carboxy(C4-Ceg)-alkoxy, (C4-Cs)-alkoxycarbonyl(C4-Cs)alkoxy, (Cs-Ce)cycloalkyl(C+-
Cs)alkoxy,
di-((C4-Cg)alkyl)amino(C+-Cs)alkoxy, morpholinyl, (C4-Cg)alkyl-SO,-, (C4-Cs)alkyl-
S0.-(C+-Cs)alkoxy, tetrahydropyranyloxy, (C1-Cg)alkylcarbonyl(C4-Cs)-alkoxy, (C+-
Ce)-alkoxycarbonyl, (C1-Cs)alkylcarbonyloxy(C4-Ceg)-alkoxy, -SO2NHz, phenoxy,

(C4-Cg alkyl) o

O

O— ; or adjacent R substituents together are —O-CH>-O-, -O-
CH,CH»-O-, —O-CF2-O- or -O-CF,CF»-0O- and form a ring with the carbon atoms to
which they are attached;
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R " or an N-oxide thereof, NRL is 1 to 3 substituents

i ndependently sel ected from hydrogen, G -C6-alkyl,
woGehosBsodsal ogen, - NO2, - NR12R13, C -C6 al korgT/US1000642616

al kylthio, C1-C6 al kylsulfinyl, and G -C6

al kyl sul fonyl; R2 and R3 are independently sel ected

fromthe group consisting ohghydrogen and C1-C6 al kyl ;

m and n are |ndependently 2- :? Qis-N. -GC - C -

C— or 4- HCN' OHCOCH 3 . R4 is 1-2 substituents

ep e ed f m. ¢ r nsj.stin
B Go AT < ey ROl Balke RSy vy, (Cocor
cycléé‘lﬁyls(ﬂ(UPC%ﬁilmlDG(m) NP ;@r@t«, aﬂzyu gli- «@méaﬁ(ybémrﬁmaﬂﬁn or
i ndependent|y selected fromthe group consisting of
hydrog@_n>\hal ogen, Cl1-C6 al kyl, hydroxy, Cl-C6 al koxy,
-CN, diINY( ClCG)aIkyI)amno -CF 3, -OCF 3, acetyl,

(Cy- Cé}%@ “Rydr oxy(C r C6) al koxy, (Cl-C6Val kOXy(C
Bl kOXy, di- ((Ci -C6)-al koxy)(C i -C6)al koxy,

C 1 gl :
(R T e

82 @rﬂgen(qc@fﬁ}@w,oar%wp@ﬁi mg@ﬁ)%flﬂ(@x;@"ﬁi)w‘(\((@l"z)q,

whet%yg%ﬁ'ck E&L%é‘boegr@entl@ §8ﬁ¥ Asgoé ?@% —%gﬂal &g(or -O-, and

fornt &trihghyieh meym&bgbmw wHi€h the@ﬁéraldtwchedbonyl (Ci

- OE%Q al koxy, - al koxycar bony
a3 ftyd emdw%&wc@nﬂy eigctad E@m hyd@@e@Nﬁz -Cs alkyl,

ofifeEtt 4Pt nc B R 8hy
OB is 1 to 5 substituents independently selected from the group consisting of

hydrogen, halogen, C4-Cg alkyl, hydroxy, C4-Cs alkoxy, -CN, -NH,, C4-Cgalkylamino,
di-((C4-Cs)alkyl)amino, -CF3, -OCF3 and -S(O)o(C+-Cs)alkyl;

R" is H, C4-Cs alkyl, phenyl, benzyl, Co-Cs alkenyl, C4-Cg alkoxy(C4-Cg)alkyl,
di-((C4-Cs)alkyl)amino(C+-Cs)alkyl, pyrrolidinyl(C4-Ce)alkyl or piperidino(C4-Ce)alkyl;

R'2is H or C4-Cg alkyl; and

13 is (C4-Cs)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
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 aqueous and non-aqueous solution
formulations can be altered to yield improved bioavailability. Further, the
formulations of the present invention can affect salt selection of 7-[2-[4-[4-
(methoxyethoxy)phenyi]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
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2CH2-O0, - 0-CF 2-O or -0-CF 2CF2-O and forma ring

Wi th the carbon atons to which they are attached; R6 is
wOGhos/adsal kyl , R5- phenyl, R5-phenyl (d- C 6) al kpCT/US2004/042616

thienyl, pyridyl, (C3-C6)- cycloal kyl,

(C1-C6)alkyl -OC(O -NH(C i -C6)al kyl-, di-((C

1- C6) al kyl ) am nonet hyl, or ( C6) al kyl-O*O . R7 is

(Cl-Co6) al kyl , R5-phenyl or -phenyl (C i -C6)al kyl; R8

is hydrogen or G -C6 alkyl; or R7 and R8 together are

similarly, W?gz-ﬁ; W%@g%g@ﬁoﬁk@%n§ﬂgp%%§|n@gﬁ§ﬁ? %}én% -7H-

pyrdZdItQ:4VS bliridzudol1i 3-Epgeimitin-Sinsine td éviprve sﬁﬁlltlbmﬂyﬁdlssBRJtlon/
roups 1 ndependently selected from hydrogen,

absmptlee @fqhg fornpijaiiciyFinailic eafpkraugatlonapéﬁalpres@!ﬂeIre/ﬁatlon may

be ORI eteli oo BT Moua odiduls lufen farorel

adn((ij?lgﬁ’gﬂbrln kng tof ml’mdelﬁ)@ﬁlor hﬁﬂa@gﬁ‘culiﬁnlﬁ]eﬁtlam lend, thh)hkle OXY,
al ko <yl am no,
- OBl f)‘%gfﬁﬁ@ted @wne Ctﬁ@kﬂl inrthe A8 btha f@%j%gwpy be

appér t%ég koxy CC @%g% P?wmaﬁgﬁ%w&“)’“ Kyl am no( a&have

poob pglikgus spiybilitt ankd pairy @ sLfégiahkyodsitive phargel atianoedral pH. For

" ealkyl: R12 i§ Hor, O Lkyl: and R13 .
instegoaa cRYTOUNEy a bpderieefariar wBBD useravih apathes sgmponent
sucl’?%@eafd éﬁoh@; §d?%cféi{tﬂ1{b®é&]§%\té’§oﬁmﬁn HASE ﬂbgéf‘\)’él?bhﬁﬂged ata

hese benefits include the formation of delivery
pH @fyét énastet maskmga@urléempcaqa@q@wcswed weduction ef gn pndesirable

s E LA b e SOBRL VB LR L 8 M ADLEDS PRbutra
envifoh@ehftwhérd R Xy abbexy) Pnyar AakRBE @ﬁ[fl@ds]aﬂf ¥ltd of a

2-(2- furanyl)-7Hpyrazol o[ 4, 3-e]triazol of
positigely|gharged drug thad g ﬁ@ubmmthe dreuthyoy means of igsi paitipg it with a

negfifedehafit «fiefhdit baohiin RuBRITRED AR T his oo

effeliidig magk thyemhphizparetdsbiof tpharfriackhitallytdwive ingredient, i.e.,
formul ations of the present invention can affect salt
drug er gradigine olVier taken-qrally, the pharmaceutically active compound would

immidFABREL0u ) BRIk R ERGHAHNBKE hthBXmaeh 2 fur any

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
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 to
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 mixture, decanting the
supernatant and then drying the residue complex.
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e]Jtriazolo[1l ,5-c]pyrimdin-5-amne and other active

conpounds whi ch nay be extended to include non-aqueous
weabosimcoasty profiles. Mreover, additional i onPCT/US2004/042616

conmpounds such as surfactants or other active

conmpounds may be conplexedsimlarly to

7-12-[4-[4- (et hoxyet hoxy) p yl ] 1-pi perazinyl]ethyl]-

2-(2-furanyl)-7Hpyrazol o[ 4,3-e]triazolo[1 ,5-c]pyri

itiidin-5-amne to inprove solubility/ dissolution/

abﬁﬁ%péd'iq%gwgi #h@ﬁ%%%lsaiﬁo?\ﬁ]d E'In€ %b#éﬂ’n%ﬁg@ity of propylene glycol
and 3EcBhEéRHFRbrf 6F th@tdoﬁ?ﬁﬁ@rﬂﬁoﬁF@mIQQWW§ soluti@nuessisetermined
solution for oral adm nistration, or i ntravenous or

to b analEul Ap Saipe by, frsseHaNly RENSIGmFRUNGE Formula | was

BB T AT SE b e e
phahesstsiity its 8blubiliztl Mermadaroda dsidifiett mealieeeitioar with or without

.aqueous solubility and carry a sufficient posit
an iem ﬁﬁg' @ga@Ofﬁp %W% for gfsa%/qrﬁl@%mﬁ in @ﬁ@regérﬂ@o#@ﬁ@glaﬂon

t
reallBiyPf! 85 SorTENAHIGRE sl B8 BRTBREREnts wi
lead foadreaterrseddiility ef ¥ ocinatay & dvrereas, fHoof pair rebgents aeskoing

aco A AR ARSI Sl e B0l Bt vpieved

by Lf\m%g dc‘fdlflé@bo%]@eﬁ'@séloﬁé‘” a neutral environment
is about 7. One can mask the unpl easant

t adJhe smiumhtgmhteveell wltra hah@ed Zblmrgch rantainedibleundreidnic

surtariaplateen i em Srhor k¥ aehlebie bl Sobude i PRt Fiter

mdlafétb§ th&tthe s@iu‘uﬁﬁy eviebis s@skwith @niohid Q@ﬁéﬁbnt@’@i@ 8§ dacusate
phar maceutical ly active ingredient, i

are pudite ||¢fepamxngnra¢tla¢<reﬁhla5rtgp|pgl sqﬁﬁct@piaﬁqm@utqfte@[t$ @s would be

soo iy el AR s Bl SR “The i nuent ' on

W MhebAcidasblebludilitysi baidétbdayo-bbiwehvsdlatdmgis dependent on the
non-limting exanples. Exanple 1 A _non-aqueous

pH. ef\b tioe ﬁ’glrﬁeqﬁqsaqq:geth@oaquétqr@p@rﬁ# willieegonee gpre ionized and
s BT RInR REEBRLE 35 pist, e Hh K OB, LNegeey
chargedand heaitabie forrelthel sEmfai;sbalahoamwa)rtlon pading._Tlodrefore, the
highoés?%oll}ljb%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
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
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.
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Next, a second Sol ution was prepared by adding 20
grans of sodi um docusate to 500 m _ of 0.01 N HCL.
wOhes®6tosn sol uti ons were m xed and a conpl ex BETHISE004/042616

conmpound of Formula | and docusate sodi um was
precipitated fromsolution. The precipitate was
thereafter separated by centjg fuging the mxture,
decanting the supernatant and then drying the residue
conpl ex. The dried residue was then dissolved in a
small quantity of propylene glycol and the
concentration of the conpound of Formula | in this

We eRliMt i on was determined to be 2.5 ng/nL As stated
above, the solubility of the compound of Formula | was

1. nolephargircguticalitaceanielle aampeiiien soMEHsINGiy of SCH

2) o, PO R T SR oo R Eoluel 57 Wt hout

an ion pairing conpound allows for greater Forexilhill ity
i n addressing formul ati on requirenent .g., for very
hydr ophobi ¢ nedia the use of ion pair 6 pients wll

| ead to greater solubility of Fornmulg 1 whereas, if
ion pair reagents are not acceptafire\for the
particul ar application, sigpificant sdlubility can
still be achi eved by util Nz ngyaci difi ed cosol vents

al one. The solubility ach& W t bl solution 2, which
contai ned the non-iopic_surfactam” Twsen 80, was
simlar to tha%/ﬁthieved with solution 1. This further
i ndi cat es that \t he §o|ubi|ity effects seen with

ani oni ¢ surfacth such as docusate are due to ion

pairing, r than typical surfactant solubility

effects & | d be seen by either an ionic or

non-i oni Jsuwfact ants. . . ,; The increased solubility

i dDf i ed corsol vent solutions is dependent on the -
7/ pH. As the pH decreases the active conpound wil |

beconme nore ionized and therefore nore nol ecul es, as

well as nore sites on the nolecule, will be positively

charged and avail able for either self-association and .
b) ableashanp shermgcetticallyrasceptabir nanwsieous dauis ¢arfigr.jwherein the
. - § | | achjeved at | ower pH
“qu@g&dgggﬁwég%gél wt\g%}?ggl‘rj\é&t&s Q%H?E!Honﬁlvt o sol uti onsIO
c) at wastbné RGidindi 4geatt. propyl ene gl ycol and docusate

resulted in solutions containing the active conpound

at a

2. The pharmaceutically acceptable composition according to claim 1 further
comprising at least one anionic surfactant, wherein said at least one anionic

surfactant forms an ion pair with the compound of Formula I.

3. The pharmaceutically acceptable composition according to claim 2, wherein
the at least one anionic surfactant is present in an amount sufficient to attain critical

micelle concentration of the compound of Formula I.

4. The pharmaceutically acceptable composition according to claim 1, further

comprising at least one non-ionic surfactant.
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concentration greater than 300 tinmes than the
solubility of the active conpound in propyl ene glycol.
wai2nisloaedsy, t he maxi mum concentrati on of the aeCTAS2004/042616

conmpound in acidified propyl ene glycol wthout

docusate was 300 tinmes greater than the solubility of

the active conpound in propylgene glycol. MNany

nodi fi cations and variations of this invention can be
made wi thout departing fromits spirit and scope, as

5. 2 PR A by whrer

the HBN-iéHic exFaBlaft $alecteadrdrhehé gvaup comsisting of dock copolymers
limted only by the terns of the appended clains al on

of ethyiene edde @ind prepplensroxier:id¥ict /T 8lYcerYhsisters Qi erturated or
. N | ! aes =
unsUFE3 61 CIEE Folfo SBREnd s b hSaTBER K Shdaturted

to Chamtiag , ooy ethyleneethetoofisatgrated o umshiturbted Epton@jeacids,
| b) at | east one pharmaceutical » acceptabl e ,
polyistlalihal & SPUIRE SUPTS GrSAWALRbPRU ALY g Groda/Ces apids.
is mscible with an aqueous carrier; and c) at |east
one acidifying agent. 2. The pharnaceutical”®
6. acdéptpidrmaceuticaiyt acnepéatde cdmppsitwncachiomibgftordaier 4, wherein
conprj sing at |.east,  ope anionic, surfactant, erein .
the gEieashong BafrowR ettt S BORPRL TR St suffn (atipin
criti&%ltrﬁicbﬁ%cﬁﬁé@rﬂ%@n bf the'dBMpbund ot FokRfulgar maceuti cal #
acceptabl e conmposition according to claim2, wherein
the at | east one anionic surfactant is present in an
a nt sufficient.to attai,n critical mcell .
7. contBnitiAsRuBrI A RrdiE s ARG do cigip 1. further
conRiERS pHbHAALEUtRGNG RiceBpRbIOARESIUY IRjui@ccor ding to
claim1, further conprising at | east one non-ionic
surfactant.5. The pharmaceutical ® acceptabl e

o, SO A% B Aoy i 1. whorei
the eomPoshd Mavivlg thleatiictmealgorrding @b Fethulehie mxseiet inre amount -

ropyl ene oxi de | ycol or glyceryl esters of
of ag@ﬂeaétfé@ t@labQHjsé‘ngﬂéﬁ-ed C8 to C2oaci ds,

pol yoxyet hyl ene esters of saturated or unsaturated C8

9. The pharmaceutically acceptable composition according to claim 8, wherein
the compound having the structure according to Formula | is present in an amount

of about 25 mg to about 50 mg.



to C2Cacids , polyoxyethyl ene ethers of saturated or
unsaturated C8 to C2oacids, polyvinylal cohols or
weanlsiobens1 est ers of saturated or unsaturated CPCO/US2004/042616
C20 acids. 6. The pharmaceutical ® acceptabl e
conposition according to claim4, wherein the at | east
one non-ionic surfactant isgqggresent in an anmount
sufficient to attain critical mcelle concentration of
the conpound of Fornmula I. 7. The pharnmaceutical
accept abl e conmposition according to claim1, further
conprising a pharmaceutical ™ acceptabl e aqueous
liquid. 8. The pharmaceutical ® acceptabl e conposition
according to claim1, wherein the conpound having the
10. st Aupharmacgsdealy ﬁ@CQmGWSW@Q't'Q%CW%éW@ in an

%u@éﬁtt%@g#&h%%@% %?88601@“{ 03| t7'on agéorTgl(eng to

claim8, wherein the conpound having the stFaeiwaé
according to Fornula | is present in unt of
about 25 ng to about 50 ng.10. A phar gutical ®
accept abl e conposition conpr|S|ng a)/ a conpound
havi ng the structure according toN mula | Formula I
b) at | east one pharnmaceutical # cepNabl e non- aqueous
liquid carrier, wherein tNEITYUid Marrier is
imiscible with an aqueou ier,lc) at |east one
anionic surfactant; gnd._d) at | éas Re aci difying
agent. 11. The jpharNraceuti cal ® acceptabl e conposition
according to ¢ ain1;0, further conprising a

phar maceuti cal N eptable carrier selected fromthe

group con {ng of an aqueous carrier or a
non- aque rrier that is mscible with water
carrier. A phar maceuti cal » acceptabl e conposition

Ong: a) conpounds having the structural Fornmula
Z11 NH2 '-Y N- X- N

b) at least one pharmaceutically acceptable non-aqueous liquid carrier, wherein the
liquid carrier is immiscible with an aqueous carrier;
c) at least one anionic surfactant; and

d) at least one acidifying agent.

11.  The pharmaceutically acceptable composition according to claim 10, further
comprising a pharmaceutically acceptable carrier selected from the group
consisting of an aqueous carrier or a non-aqueous carrier that is miscible with water

carrier.
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N or a pharmaceutical ® acceptable salt thereof,

wherein Ris Rl-furanyl, Rl-thienyl, RLl-pyridyl,
weeEyeodyl N-oxi de, Rl-oxazolyl, R10-phenyl, PCT/US2004/042616

R1l-pyrrolyl or C4-C6 cycloal kenyl; X is C2-C6 al kyl ene

or - C(OCH2-; Yis - N(R2) CH2CH2N(R3) -,

-OCH2CH2N(R2) -, -0, -S-, -@q2S-, -(CH2)2-NH-, or (CH2

(CH2) R4 and Z is R5-phenyl, R5-phenyl (d-C 6)al kyl,

R5- het eroaryl, diphenylnethyl, R6- HN N C(O -,

R6- SO2-, R6-0OC(O -, R7-N(R8)-C(O-, R7/-N(R8)-C(S)-, O

phenyl- | - c- CH(OH)-, or phenyl-C(=NOR 2)-; or when
12. QASpHérmac%uﬂbélgg@&t@Mdalﬂmcnmpwtwfwmb_ﬂgingo; or Z and
Y together are /[ N N\ i - -O- Rl11

\
a) compRandg hgving the structural Formula |l
NH,

N* "N~
>_
Z-Y—X—N
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 Co-Cg alkylene or —C(O)CHo,-;

Y is =N(R?)CH2CH2N(R?)-, -OCH,CHyN(R?)-, -O-, -S-, -CH2S-, ~(CH2)2-NH-,

or
(CHZ)m
4 e
\ 4
(CH%RL;
and

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

HN_ N—
Y
C(0)-, R%-S0,-, R®-OC(0)-, R™-N(R?)-C(O)-, R"-N(R®)-C(S)-, O , phenyl-
I

_.C.__
|
CH(OH)-, or phenyl-C(=NOR?)-; or when Qis H , Zis also phenylamino or
pyridylamino;
or

Z and Y together are

"o o 2 o
- ” | - HNrN N ’\\__,}_@_ ,R ON=<:N—,
0
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R>N- WORI1LI0Up 1i0 RR" C- R or an

N- oxi dethereof, HN-or NN - N- RlLis 1to 3
weubwstoceasent s i ndependent |y sel ected from hydr 8BQemS20014/042616

-C6-al kyl, -CF 3, halogen, - N2, - NR12R13, Cl1-C6

al koxy, Cl-GC6 al kylthio, C1-C6 al kyl sul finyl, and

Cl-C6 al kyl sul fonyl; R2 and 433 are independently

sel ected fromthe group consisting of hydrogen and

Cl-C6 alkyl; mand n are independently 2-3; Qis - N

, - C--C--C-o0r1 4- '(]—ICOCHS.JR4is

R1°—1-— tuenIR@\ dependent \y eI ected fromthe group
c ind of h%ﬂ \@&{3“1_ or two R4
substituents on the car bon can—or nr 0 R5 is 1

to 5,sypdtituents i ndependen{ol y sel ected R he

r“oﬁ‘,’“s' By N%@W L v e nefy

- 3, acetyl, -NO 2, hydroxy(Ci -C6)alk

f%ﬁ%(tg)&(‘i EQ?%{E%%SS ey ekl %n?ﬁ%dr%'g%ﬂxﬁf(?-alkyl

-CFa, Heapgerh, k—ENQQ, (CC.}—CB a!l@()/ EIHG@QIKyIthlo C1-Ce alkylsulfinyl,
and&%c@@i bty ?%”2{' G8) alKbwy. i - ((C
a}LyI ?é‘irfde(p@n@le@ %Ié}@/?@d fromr tABYrbdY onsisting of hydrogen
and C1 Ce alkyl;
m and n are independently 2-3;
Qis

l | | | |
—N— , —C— —C— ¢~ or —C—
4 !
H CN ' OH COCHg3 .

R*is 1-2 substituents independently selected from the group consistingbf
hydrogen and C4-Csalkyl, 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,A C+-Ce alkoxy, -CN, di-((C¢-Cg)alkyl)amino,
-CF3, -OCF3, acetyl, -NO>, hydroxy(C-Cg)alkoxy, (C4-Ce)-alkoxy(C¢-Cs)alkoxy, di-
((C4-Cs)-alkoxy)(C4-Cg)alkoxy, (C1-Ce)-alkoxy(C+-Cs)alkoxy-(C4-Cs)-alkoxy,
carboxy(C4-Cs)-alkoxy, (C4-Cs)-alkoxycarbonyl(C4-Cg)alkoxy, (Cs-Cg)cycloalkyl(C4-
Cs)alkoxy,
di-((C4-Cg)alkylyamino(C4-Cs)alkoxy, morpholinyl, (C4-Cg)alkyl-SO-, (C1-Cg)alkyl-
SO_~(C4-Cs)alkoxy, tetrahydropyranyloxy, (C4-Cs)alkylcarbonyl(C4-Cs)-alkoxy, (Cs-
Cs)-alkoxycarbonyl, (C4-Cg)alkylcarbonyloxy(C4-Cg)-alkoxy, -SO2NH;, phenoxy,

(C4-Cg alkyl) (o

0O

O— ; or adjacent R® substituents together are —O-CH,-O-, -O-
CH2CH2-0O-, —O-CF2-0- or -O-CF,CF2-O- and form a ring with the carbon atoms to
which they are attached,
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SO -(Ci -06)al koxy, tetrahydropyranyloxy, (Ci -C
Jal kyl car bony”C- i -C J-al koxy, (Cl-

waadosacbasxycar bonyl , (CLl- C6) al kyl car bonyl oxy( CPCT/US2004/042616
1- C6) - al koxy, -SO 2NH2, phenoxy, (Cl-C6 alkyl) 0 _ =
NOR O C CH3 O ; or adjacent R substituents together
are - 0-CH 2-O, -OCH 2CH2-@3 - 0-CF 2-O or -0-CF
2CF2-0O and forma ring with the carbon atons to which
they are attached; R6 is (CC 6)al kyl, R5-phenyl,

E{Bdi?éyqﬁc)%@f%gl)oﬂébyh, %@@Hym’y%)%& l‘(‘gﬁvc@ndyl (Ca-Co)-

c c|dark -CSAk A BE(ORrMH OB TR)IkylQrdi CHRiyRgmidBethyl, or
Y R7 Iﬁ/é@CH 6% ?a I kyl, P> RS(Igﬁengldl %r R-g@r;henyl (y'é):I Y
- C6) al R8 is hydrogen or Cl1-C6 alkyl; or R7 and R8
togetheN are - (CH2)p-A-(CH2)q, wherein p and q are
C1@g)gﬁ)@_@78ﬁltly20r 3 and Ais a bond, - CH-, -S or -
, and forma ring wth the nitrogen to whi ch t hey

ar ®R’ds f(@qﬂm%qfalka?@héngl @rmﬁpaenmg@pe@m{w y sel ected

om hydr ogen, - pydroxy, Cl-C6 al kox

ha POGR RYOREes orfer-Cartion) o Ry ancch lass ey (CHROAIEHa)a
I d

whefeyth 3nd SO e TG T BF S SR A 158 bR Cabg M) PF-0- and

fornhzadtr@(wtthﬁie Rliroglekds whielCey :MéZatteﬁrr@ddal kyl ami no,

N T zO%)iql@gllg%’%nﬁggﬁib’%@éﬁé%%@%@gr%lﬂ” Gyranghyl
hyd@’%’ ?6%%6@( o CF AR GGk s

6B) i yo mmtlwnﬁsjlnmwdenmgsdbkgﬂd frmzthesgrwm)conmstmg of

hydm@@nalh@!ﬂie@@?ﬂﬁa e, e el ol S Ei-Caateyiamino,

di-( (1@99@85 AR 8niived) By CDSF bﬁé' Q(QW (B#Cs)a‘ﬂfwre' n the ,
qU|d carrier is mscible with agueous carrier;
an®R'¢js Hi 01@@alkyinQhanyldbelyzsﬁgCa@eralkenyl C+-Cs alkoxy(C1-Cs)alkyl,
di-((C4-Csg)alkyl)amino(C4-Cs)alkyl, pyrrolidinyl(C+-Cs)alkyl or piperidino(C-Cg)alkyl;
R'?is H or C4-Cg alkyl; and

13 is (C4-Cs)alkyl-C(O)- or (C4-Cs)alkyl-SOo-

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

c) at least one acidifying agent.

13.  The pharmaceutically acceptable composition according to claim 12 further
comprising at least one anionic surfactant, wherein said at least one anionic

surfactant forms an ion pair with the compound of Formula |l.

14.  The pharmaceutically acceptable composition according to claim 13, wherein
the at least one anionic surfactant is present in an amount sufficient to attain critical

micelle concentration of the compound of Formula Il.
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13. The pharmaceuti cal » acceptabl e conposition
according to claim 12 further conprising at |east one
wanb@cessur f act ant, wherein said at | east onePamiuszi08/042616
surfactant forns an ion pair with the conmpound of
Formula 11. 14. The pharmaceutical ™ acceptabl e
conposi tion according to clajm 13, wherein the at
| east one anionic surfactant Is present in an anount
sufficient to attain critical mcelle concentration of
th : The fil A
15. o LG IR e Bioal, S cbiatis ComASRAT AERORY ool 12, further
confprishig &i legsbodneé pestiomiosunfaatdantni ¢ surfactant. 16. The
pharmaceutically acceptable conposition according to
claim 15, wherein the non-ionic surfactant is sel ected
16. T T 9t By a‘?%ﬂti&ﬁgﬁé&égﬂ?olgfcom i(ﬁpﬁ(?édf oQ®laim 15, wherein
et hyl €ne oxi de and propyl ene oxide, glyco r glyceryl
the rehdosicsurfaatant & selectedunsratthe areab G8nsistigp ohdilalsk copolymers

of offyIdSRtrgAnd FIoPy ISy Ry e O ey ESleis, Sl etuafed or
unsggu? reg ﬁ;dcg%cﬁ&,%wpfgméagé égﬂevsybﬁéﬁa%%ba_o?gmtsgturated Cs

rbitan esters of satu r unsaturated G .
to Ogg acidsi, pwlyakyethitenepatiens ot salucatetyoramnsapiratadeCs to Coo acids,

pon BRRABAHR R SR Sl A B cp SR Al Kt mpi.
sufficient to attain critical mcelle concentration of
t he compound of Fornula I. 18. The pharnaceuti cal |l

. > ! ly .
17. acdést piareaaseniedlit acnepiakle cginmmpsitioncaegarding, tofalgirh &6, wherein

the EPERSY BhE o R TRERHITE bos AL BE RN AR 3RS o sprain
criti€slmaice#ié ROhcétratympeitneohayourgl éffeoraiulact ural Formul a
I NH2 NNNR N Z- x/ N= or a pharmaceutically

acceptable salt thereof, wherein
18.  The pharmaceutically acceptable composition according to claim 12, further

comprising a pharmaceutically acceptable aqueous liquid.

19. A pharmaceutically acceptable composition comprising:

a) compounds having the structural Formula Il
NH,

N7 N\’N\>_R
Z-Y—X—N 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-Cs alkylene or —-C(O)CHz-;

Y is =N(R})CHsCHaN(R%)-, -OCH,CHoN(R2)-, -O-, -S-, -CHzS-, ~(CHz)o-NH-,

or
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Ris Rl-furanyl, Rl-thienyl, Rl-pyridyl, Rl-pyridyl

N- oxi de, R1l-oxazolyl, R10-phenyl, Rl-pyrrolyl or C4-C6
woyalspaddsenyl ; X is C2-C6 al kyl ene or - C(O CHRET/US2008/042616

- N(R2) CH2CH2N(R3) -, - OCH2CH2N(R2)-, -O, -S-, -CH2S-

-(CH2 -NH, or CH2J (CH2)and Z is R5~phenyl,

R*phenyl - CeQal kyl , R5-hetergaryl, di phenyl nethyl, R6-

HN NC( O -, R6-S2-, R6-0C(O)-, R7-N(R 8)-C(O -,
R?-N(R8)-C(S)-, Ophenyl- CH(OH)-, or phenyl-C(=NOR
and 2)-; or when Qis H, Z is also phenylam no or

pyr|dyl amno; or Z and Y together are RO W// N N
R1 ZGRR I pidyl - R Hphihyl(;-C s )aIIRA ORNhetdoafl,, diphéhimethydnRC-
N- oxi de thereof \' /' \ Nor - -

HN__N—
)¢
C(0)-, R®-802-, R*-OC(0)-, R"-N(R®-C(O)-, R"“N(R®)-C(S)-, © , phenyl-
|

. —C—
|
CH(OH)-, or phenyl-C(=NOR?)-; orwhen Qis H , Zis also phenylamino or
pyridylamino;
or

Z and Y together are

"S- o O o
- ” | - H,\';N — ,\\—_r\'}—@_ ,R ON='CN—,
0]

‘ Ne
L O =
= s
o (_\ R‘IO
R\_N/ </ or an N-oxide thereof, Q—CN— QC

R'is 1 to 3 substituents independently selected from hydrogen, C4-Cg-alkyl,
-CF3, halogen, -NO,, -NR'R"®, C;-Cs alkoxy, C4-Cs alkylthio, C4-Cs alkylsulfinyl,
and C4-Cs alkylsulfonyt;

R? and R® are independently selected from the group consisting of hydrogen
and C4-Cg alkyl;

m and n are independently 2-3;

Qis

B U

] y | i
H ' CN ’ OH COCHS.

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 =0;
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Rl is 1 to 3 substituents independently selected from
hydrogen, C -C -alkyl, -CF3, halogen, - NO2, -
WORIBR&E®S1Ci - C6 al koxy, Cl1-C6 al kylthi o, Cl-CBCT/US2004/042616

al kyl sul finyl, and C1-C6 al kyl sulfonyl; R2 and R3 are

i ndependently selected fromthe group consisting of
hydrogen and C1-C6 al kyl; mggnd n are independently

2-3; Qisl - N, -C- _-Cc--C-0r1r _c _CN"

OH COCH3 . R4 is 1-2 substituents independently

S%ﬁﬁéj% %SW%%& iﬁtg%;fe?{b% % g@%ﬁ?ﬁ%q]ﬂ%&ﬂ’n% oﬁg%oﬁslstmg of
hyd&ent aabged; B%-CGessalkyll Rydroxybet-iQsekdey, I-@blle de(@anC4)slkyl)amino,
sel ected from the group consj sting

CPaabgnaceht G RyoR(G ke geiéa%y%y@%paalkoxy, di-

(AR ST e e R o),

carUﬁX‘y((C( Ch;)-alkb)y a(C Q) allkdxyCaylad yd(Os-C{)alkoks, @3—Cs)cycloalkyl(C1—
Xy(Cl- C6) al *Xy-(C 1-C6) -al koxy, carboxy(C
Ce)alkesy. al koxy, (C| - C6) - al koxycar bonyl (G - C6) al koxy,

m&%?ﬁt@% &{'dg k L@?W YISRC ﬁ%alkyl(SOg- (C+-Cg)alkyl-

SO-(C8)&) klkbxs‘s(fétrahydhor)y@ﬁ)ymvyI(G1-9@)a"€>dralb6hal(%ﬁs) alkoxy, (C:-

oSSR i A ARG S, s

- C6) al kyl bonyl oxy(G -0B) - al koxy, -S@NHz, phenoxy,
(CG(Cl;-a(E@l)algaT p- CNOR2t t\ CH3 ' - ; or adjacent R
lsu@é t uenis dgrgget her are - 0-CH 2-O, -OCH2CH2- O, -

0=0- G 25586 RAGELSRISRE t6dSHcatd_bIEH,-O-, -O-
car bon atoms to’

CH,CH,-0-, —O-CF2-0- or -O-CF,CF,-O- and form a ring with the carbon atoms to

which they are attached;

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

{ >~

N
A,

(C4-Ce)alkyl-0”~0 -

R’ is (C4-Ce)alkyl, R®-phenyl or R*-phenyl(C4-Cg)alkyl;

R® is hydrogen or C4-Cs alkyl; or R” and R® together are —(CHz)p-A-(CHz)q,
wherein p and q are independently 2 or 3 and A is a bond, —CHa-, -S- or -O-, and
form a ring with the nitrogen to which they are attached;

R%is 1-2 groups independently selected from hydrogen, C4-Cs alkyl,
hydroxy, C4-Cg alkoxy, halogen, -CF3 and (C1-Cg)alkoxy(C4-Ceg)alkoxy ;

R is 1 to 5 substituents independently selected from the group consisting of
hydrogen, halogen, C4-Cs alkyl, hydroxy, C4-Cg alkoxy, -CN, -NH,, C4-Csalkylamino,
di-((C4-Ce)alkyl)amino, -CF3, -OCF3 and -S(O),.2(C1-Cs)alkyl;

R is H, C4-Cs alkyl, phenyl, benzyl, C2-Cs alkenyl, C4-Cs alkoxy(C+-Cs)alkyl,
di-((C4-Ce)alkyl)amino(C+-Cs)alkyl, pyrrolidinyl(C+-Cs)alkyl or piperidino(C+-Cg)alkyl;

R'?is H or C4-Cs alkyl; and

13 is (C4-Cg)alkyl-C(O)- or (C4-Cg)alkyl-SO,-
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which they are attached; R6 is (CrC b)al kyl,
R5- phenyl, R5-phenyl (G -C6)al kyl, thienyl, pyridyl,
wOCBs5@8)981 cycl oal kyl , (Cl-C6)al kyl - OC( O) - NH ( CPCT/US2004/042616

-C6) al kyl -, di-((Cl-C6)al kyl)am nonet hyl, or (Cr
C6)al kyl -0*O . R7 is (G -Cb)al kyl, R5-phenyl or

R5- phenyl (C i -C6)al kyl; R8gtys hydrogen or Cl-C6

al kyl; or R7 and R8 together are - (CH2)p-A-(CH 2)q,
wherein p and q are independently 2 or 3 and Ais a

d, - - - S - Q- iAW h .

b) & (AP g P A il osPatenRi Hioh 25TeRys 18 ol Therein the
liquitnsieneid emiiycibrR) With e@ ddupousydindgen, Cl-C6 al kyl,

hydr oxy, Cl-C6 al koxy, hal ogen, -CF 3 and
C)atémst%U%BRGMM(@ﬂﬁﬂﬂﬁBhﬁﬁﬂy; R10 is 1 to 5 substituents

' YA d f th i sti f
@ o} BEPEERR SCRIVIRERSEITC 6 oyl hyar oxy. LGB al Koxy.,

-CN, -NH2, Ci -C6al kylam no, di-((Cr C6)alkyl)am no,
20. C1To8 RO SCasBiatp ComPolion AesayRTode T 19, further

i 3 ,
confBrBBLS PhPradT iKrl kel R JpieLR foking arave
condistisg af &ylaguBdds icarri¢rar aieiCaqubkys caniat tRAEsingis¢ible with water
-C6)al kyl-C(O - or (Cl-C6)al kyl-SO 2-b) at |east one
Carsar maceut i cal » acceptabl e non-aqueous |iquid carrier,
wherein the liquid carrier is inmscible with an
aqueous carrier; c) at |east one anionic surfactant;
and d) at |east one acidifying agent. 20. The
phar maceuti cal » acceptabl e conposition according to
claim19, further conprising a pharmaceutical
acceptable carrier selected fromthe group consisting
of an aqueous carrier or a non-aqueous carrier that is
m scible with water carrier.



