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WD 2006/ 034414 PCT/ US2005/ 034015 LOXAPI NE ANALOGS AND
METHODS OF USE THEREOF FI ELD OF THE | NVENTI ON The

WO poeBddon rel ates to nethods for treating sl erQI/US2005/034015

di sorders and conpositions useful in such nethods. 5
BACKGROUND OF THE INVENTION Difficulty falling asleep

or remaining asleep is a significant nedical issue

that arises for a variety of reasons. Sonetines,

these problens arise from endogenous conditions such

as sleep apnea or insomia. Oher tinmes, these

probl ens ari se from exogenous stresses such as 10 the

di srupt i voxeAbpat AMAISHGS tAND MEBEOBGLOE ¥STTTHERBOF

| ag. " Wet her caused by an endogenous or exogenous

source, difficulty falling asleep or remaining asl eep

can result in probl emFIELEepTREBSENTIONCh i nmpairs the

heal th, quality of life, and safety of those affected.

.EXl St ghR t‘rfl n reﬁ%s”fd il odd 5N g’le%)o({lsdr%lg l)ﬁﬁcpﬂs useful in
i ncl ude "se I'Ves or hypnoti cs enzo eplne
smdﬂnbﬁmhsturate derivatives. These treatnents have

nuner ous 15 drawbacks, including rebound i nsomi a,

del ayed onset of deBACKGRG@UeNE THE IRVERTION, persi stence

of sedative effects after the desired sl eep period,

and side effects due to nonspecific activity such as

pSY C ity faamg ReP bryrethening dsleep wmi@lfa:xmm@hipal mag that arises for

di st urbed sle ar.chitectur ng, REM s
I T AT Gl 57 D S HE? PO TGP fEa iy o
fephiphdator irdbfihiag Othet dithek,abe blvdleinsatibefdh %mﬁmsa&éﬁés such as

tgé h*gpu%gge %&E?fgh{%@ﬁ?féégﬁgﬁ?% gnbdo léﬁ':@@gdc S@}egle[) f:a[ué(ﬁiy by a\{l endogenous

$rR% 05818 ko ce NigRGHY RingRklety &{r&ﬁhlﬁﬁg aglepaflirdsdR in problem
treatnment for sleep disorders when otlcs are |less

AespinsEs Vhice lmpﬁxﬁé%bealﬂ?rﬂﬁyhty aﬁ{lfeh?@ts dhaose pHsteds r om

a NUNbesin®hhahflSeuibd @ehittentt BESEdRINER1RD fri%ﬁfd% sédﬁﬁ{/dé @€ hypnotics
prolongatlon of the QT interval in a subject's

selr:b 81 baoveediericnige amﬁ baghjtugade fleriyativesn These tli‘?é‘i“&?éiﬁéla%]ﬂ@ﬁ?us

18 iR 8udiny I%f)(glﬁlgtll%oﬁllﬂﬁlh d8yed SRt BFRLir iR 8 tRre LBB&S, persistence
d?ooplng eyelids. Finally, such conpounds can bi’nd

Qf@ednjyg affeqts after %@pﬁl@figeemer(qd pndgigle effgcts due to nonspecific activity
ﬁ%&%cﬁ@o%rga!nﬁ nﬁ'n%?y &ff{cﬁ‘s: tl%o?éf&ﬁh@ﬁ‘ aPJl &ﬁ@ﬁlﬂ%d\ékéﬁ é)r@hltecture
const1 pat’ on, uri nary pro 1 ZZ1 Ness
n]ddmg)ﬁféli yleepﬁmhlbltmes Alddltloneﬂle'r @datgveaam;blg@notms can be habit forming,
j $ i rlfetc{l aﬁ%{(&?e%hgd tgd%?ag%%%tﬁoﬁged%&g §1B§,1y by some
JaP$5iona AT IE Khown s ci ng conpounds are
pﬁbhﬁtlve for treating sIeep onset 30 insomia, i.e.,

b
3r ags %{%%C}HEW?){ y{u{shc(ﬁe}né §ftglare]c%}}lm@}<9(gtpr?§§§l% antclﬁlstrammes s Ihilder

ﬁi?dhﬂélﬁﬁ%fw&p Ifc}lﬁ&ﬂﬁi%lVﬂlen hyhoticsae Ietsmpplrcﬁgla’a SH:bbdeem msny
S eep t.hr oughout a noy nal 006/ 34414
PRSI S5 SRR 3t B POt arHEre Yinarieny inglicg gpglongaton of

the eyl i ehﬁlbj%cﬂ@eléﬂt@@aralo?ﬁﬁﬂ asf \Oéll 499A 19 @6rvous system (CNS) side
phar maceutical _treatnents_for maintaining sleep i

gf@qgtses@g]gaq decrsased nuyscle tomp and dreppipg eyelids. Finally, such compounds can bind

to muscarinic receptors, which leads to anti-cholinergic side effects such as blurred vision, dry

mouth, constipation, urinary problems, dizziness and anxiety.

As a result, there is a need for sleep-promoting treatments with reduced side effects.
Additionally, while known sleep-inducing compounds are effective for treating sleep-onset
insomnia, .e., a subject’s difficulty in falling asleep, there are no drugs currently indicated for

treating sleep maintenance insomnia, i.e., maintaining a subject’s sleep throughout a normal
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SUMVARY OF THE | NVENTI ON 5 The present invention
relates to | oxapi ne anal ogs and their use to nodul ate
W@ b@ef34414L oxapi ne (LOXAPACTM LOXI TANETM i s aPCT/US2005/034015
tricyclic di benzoxazepi ne antipsychotic agent wused in
t he managenent of the manifestations of schizophrenia.
Loxapi ne (2-chloro-11-(4-
nmet hyl - | - pi perazi nyl )di benz[ b, f][1, 4] oxazepi ne) has
the following structure: CL ON 6-NN_ 10 In one
B3P B6riod AFREfalRRRIER NTHeR GV etﬁeﬂa Qs AsIEARE GorQﬁlproved pharmaceutical

nndulatlng sl eep in a subject admnistering to the
teegpeas; O@nm@rraleﬂeﬂ%qpeaﬁwh}méw @eftch qf suchffraiiendt a
conpound of Formula |: RL R2 RB. R7T R3 R6 NR4 R5 N

N (CH2)m x (CH2) RSUMMABYOFMBEINVENTI®ND) R11 (CH2)q
R12 Az (lI) or a pharnmaceutically effective salt
t hereof, wherein: m n, o, p, and q are,

i ndepgp gfe@éﬂt aneﬁ‘t‘ibﬂ Bl RIES loQaplri'es andlo 6s?>and4hecl:(15u(§)e Qb r{lgdlgﬁée sleep.

and Y are, independentl absent,

Iorau (LORKAPAS T R XIRANERR) is péricslic dikiroRgzepie antipsychotio agent
DAL e e ihs e e e il stloro-1-4
atthylt-pigagiey Pstibanebelti 1 41 R’yﬂzepl@b@ﬁhéﬁélo@@m&muﬂu@ Cc7

het erocycl yl, OCH3, OCF3, CH2OQH3, cCH2CH2OCHS,

CH2OCH2CHS3, Cl- 06 hydr oxyal kyl Cl- C6 al koxy; any
hydrogen in the CH2 groups i l'inker is optionally
substituted wth H F, d,

In one aspect, the invention relates to a method of modulating sleep in a subject by

administering to the subject a therapeutically effective amount of a compound of Formula I:

R1 R
Rs 2
Ry o Re
Rg =N R4
RS(N
N)
/
(C\g()m
/
R
(CHo
Y
/
(C;I% R
(C\Hz)q Rq2
Z @

or a pharmaceutically effective salt thereof, wherein: m, n, o, p, and q are,
independently, an integer 0, 1, 2, 3,4, 5, or 6; X and Y are, independently, absent, O, S, C(O),

SO, or SOz; Ry, Rz, Rs, Ry, Rs, R, Ry, and Ry are, independently, H, F, Cl, Br, OH, CF3, CHs,
2
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CH3, C2-C6 straight chain alkyl, C3-C6 branched al kyl,

C3-C7 cycl oal kyl, C3-C7 heterocyclyl, 5 OCH3, OCF3,
WERREEH3 14 CH2CH20OCH3, CH20OCH2CH3, C1- C6 hydr oxpei/kg1005/034015

or C1-C6 alkoxy; R9, R o, Rl1l, and Rl12 are,

i ndependently, H, Cl-C6 straight chain alkyl, C2-C6

branched alkyl, or RO and R10 together with the

carbon to which they are attached are absent or are

connected to forma Spiro ring of size 3, 4, 5, 6, or

a,-6&d s%‘fght MainRidy1 andc RkéndhuakyIeC;- B4 é}l'chldah@l cgar7bmrdc9c1y1 OCHs,

a0 S HUOCE) G PR ot S BT E, oy

R UBNES, SfdubI\R el ﬁﬁ@fﬁ@bn&ﬁnpgrbsﬁtmﬂ&mﬂlrw F 01 OH Br, CFs,
connected to forma ring of size

GHs, CeiCestraightchymalol Gs- m@ (H\Hﬁ{ércé szzf'gclpélkr}accgv heterocyclyl

cre %ﬁ%%@ﬁ I8,
: ngepena AR %C?Agﬁge(EC@%@Héaggh&E 8L hydroxyalkyl, or C1-Cg
@@WS(*@M Bhikgnd Rl@@‘ﬁk@@@@den@ycﬂ,c@ur%ﬁtralght chain alkyl, C,-Cs branched

a@lﬁg éd Eg):tgéegﬁgelr Wéh ’t@%&%&ﬁ rd'ﬁely are attached are absent or are

cﬁ@@cﬁﬂ%@rﬁl}aﬁpﬂa Iriog lof siS{ THNNHCO: ’hetpelsm; IRqy4nd R; together with the

%%N?Eé‘( %&%ﬁ?&%ﬁg 1 é?%?’ga;%’km ring of size 3,4, 5, 6, or 7

2615 SbaibheberwandiRytent cawﬂbﬁﬁ@)amdnawydd, to form a ring of size 3, 4,

ﬁg\l }_ﬁ,( ?)SNNI_%@S &}%%?@m g;?lbvherg ﬁﬁ&g r(g(glﬁéi Ris (where Ry

al?(d@lé %'Dlﬁdep%@hﬁiﬁ h%ﬁlro@exedsrnawai ayl) ceNHs(ﬁ»)t_, allA, gONHtNQ)Z-

~ g - ) J, r
Sttt a2 oo s g S G
Ay NKOYPHCO B 16k nsi(o?z\ﬂm@-hafeﬁ)an@t Se@BENHOH 9y §(0),NHCO-

further provjded t en mis z

eerearel. GBI Nk CONSP S s T B S OPRE Beeroatio,
SONHRONINEESy] CONIARORNY-het&os2y1, SOYHBMLH, N(SMHCO-AN1,

sul fonam des. For exanple, Z can have the forpula H or

H, where Wis a substituent chosen as neadedyto

nodul ate the effects of the polar surface al ea,'i)f t he

Z noiety such that the desired | eve

SEYVH0-oril SENS T eprdeterrand (OAREDs g{@Qﬁ excr et| &igtrazgle),
|%qur| ng, or bilhe i s ohtahned. Exanples of useful W
sulistituents forithis R ose include an al kyl group

NGptironl | wredht anmi ng\a deubl e or triple bond or
roaﬁeﬂsub@ t ut edoe-%a CH20OCH3 or CH2OCH2CH3),
ac d)' oal Kyl groug (gptiobal |y, ;eatRl\neez3s €860t & COOR;s, and

RgisHor halogen, R;-R5 and R7-Ry, are not each hydrogen, further provided that when m is
zero, X is absent.

In one embodiment, Z is a sulfonamide. Examples of sulfonamides include acyl
0]

O o o)
I Y \\s// /”\
UWSNT ‘w "*'e,

sulfonamides. For example, Z can have the formula H , where
W is a substituent chosen as needed to modulate the effects of the polar surface area of the Z
moiety such that the desired level of oral absorption, CNS penetration, and rate of excretion
into urine or bile is obtained. Examples of useful W substituents for this purpose include an
alkyl group (optionally containing a double or triple bond or heteroatom substituted e.g.,

CH,OCH; or CH,OCH,CHa), a cycloalkyl group (optionally containing a double bond), a

3
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3 WO 2006/ 034414 PCT/ US2005/ 034015 heterocyclyl
group, an aryl group or a heteroaryl group, both

we@picosslid y substituted, such as h O O-~0O 0 R¢TUL2005/034015

0~~0O "t ~NCH3~NS~CF3 ~2.,~N---CH2CH3 those shown bel ow
: HHHOO .* 00O\ 000\ OH zi NANO HH O
h OGSOANCSO OO 0SO ~Z HHNOH Oo~J 0O00O01IO
O Ov A, Nh'L. LN ', S NHHI 5 1-1, where Vis
one or nore side chains selected to nodulate the pKa

RherbfiR1yd gﬁ()'uﬁ Lb'nfagﬁ %Fﬂug @r ARLBloYryl Sloud, Dol dptiehallytBbstituted, such as

physi cal nmet abol i ¢ propertl és of the conmpound.

Exanpl es of V s@\ Q& 10 NS | edwal 0g n30§g©h as F,
d, or Br; aL QX s,Such
EEHREEL s Mm% el G k3 oups=Srch
as , or cycl oprop’yl het er oat om substituted
| Kyl or 0C36C8ncycl oa§ ky , .such as 10 CH2OCH3,

; el e/\\sfron wi thhdr \mong groups such as CN,
eﬁo , g, a&% Yo 0 v ,,SNs HI N
H ~ alsulfone,” (and pyridy isoners), (and
pyr(1)rri dine O 0

0 .0 Q0 0
N\ \S// 0O O o
S 1 - \
- ”/WQ% Gk e
o) o A

2 2 >

\\//

\\ /
@ \O where V is one or more side chains selected to

modulate the pKa of the acylsulfonamlde moiety, or to affect the physical or metabolic
properties of the compound. Examples of V side chains include halogens such as F, Cl, or Br;
C;-Cs alkoxy groups such as OCH; or OCH,CH3; C;-Cg alkyl or C3-Cg cycloalkyl groups such
as CHj3, CF3, or cyclopropyl; heteroatom substituted C;-Cs alkyl or Cs-Cs cycloalkyl, such as
CH,0CH3, or CH,OCH,CHjs; electron withdrawing groups such as CN, a ketone, an amide, or
"LLj\ C/)\\s”O v O S
e W”/w

=

a sulfone, (and pyridyl isomers), (and pyrimidine

o
A\ 4/0

% /S -
\(lo\o

In one embodiment, Z is a sulfamide. Examples of sulfamides include acyl sulfamides.
0]

o 0 O
Mo o
t?z’ N/S\N/Ra V_l,{s\u N/Ra

H
For example, Z can have the formula FLb or FLb , where R, and

isomers), and

Ry, are, independently, for example an alkyl group, a cycloalkyl group, a heterocyclyl group, an
aryl group or a heteroaryl group, optionally substituted. Examples include the following :
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O O HO isoners), and | In one enbodinent, Zis a
sul fam de. Exanpl es of sulfam des include acyl

waedobasd4tes. 0 O OO0 U O NHS'N -Ra 14 S11 N 1RCT/US2005/034015

Ni na For exanple, Z can have the formula Hk or HKk
where Ra and 15 Rb are, independently, for exanple an
al kyl group, a cycloal kyl group, a heterocyclyl group,
an aryl group or a heteroaryl group, optionally
substituted. Exanples include the follomﬁng C 4 mo
2006/ 034414 PCT/ US2005/ 034@L5¢p O~0 000

OONIO'Nb\ HHOH /I-bSNN JI\N\//8000 O%L@
J\;ﬂj& ,’d\ NsZ S N_H ING I Db

HE Nsuch as™F, af or%1 a -OBHaI k xy
such as ; CH3;» Cl-C5 al K or - ’
cycl oal kyl , such as CH3, CF3, or cycl oprqpyl ;

h teroatom substbtut ed Cl-C6 al kyl or C3-£85

cycl SalLRyl, such asAQ OCH3, orw @

SGJ‘N cm?]fw g5 9y erl)p] algh 2 ON \\ 4e
\H Hj kefton€, ®&n am de/ or o'ﬂe), CH3 (and

pyri dyl Iiﬁg,wﬁe’rs) or ', CHj

such as F, Cl, or Br; C;-Cs alkoxy such as OCHz or OCH,CHjs; C;-Cs alkyl or C3-Cs
cycloalkyl, such as CHs, CF3, or cyclopropyl; heteroatom substituted C1-Cs alkyl or C;-Cs

cycloalkyl, such as CH;OCHj3, or CH;OCH,CHj; an electron withdrawing group such as CN, a

A
N

AL o 1

&H,

(where V is a halogen

ketone, an amide, or a sulfone), (and pyridyl isomers), or

J\/\LJ

CH3 (and pyrimidine isomers).

In one embodiment, the compounds of Formula I for use in the methods of the
invention have one or more of the following characteristics: an inhibition constant (K;) with
regard to H1 receptor binding of less than 500 nM; a K; with regard to off target binding to an
off target selected from M1, M2, M3, D1, D2, ol and o2 that is greater than 500 nM and/or
more than 5 times greater than the K; with regard to the H1 receptor; a nonREM peak time
value that is greater than 55% nonREM sleep per hour by the third hour after the compound is
administered to a subject; a cumulative total increase in nonREM sleep of not less than 20
minutes for compound doses that produce maximum sleep consolidation; a longest sleep bbut
that is greater than 13 minutes in duration; net longest sleep bout post treatment is greater than
or equal to 3 minutes when adjusted using a baseline value obtained at least 24 hours prior to
administration of the compound to a subject; an average sleep bout that is greater than 5
minutes at absolute peak; administration of the compound to a subject does not produce
appreciable amounts of rebound insomnia; administration of the compound to a subject does
not appreciably inhibit REM sleep; and administration of the compound to a subject does not

disproportionately inhibit locomotor activity relative to the normal effects of sleep.
5
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~ O O~HNNI CH3 (and pyrimdine isonmers). In one
enbodi nent, the conpounds of Fornmula | for use in the

woredoaosigtiof the invention have one or nore of PENES2005/034015

followi ng characteristics: an inhibition constant (K;)

with 10 regard to 111 receptor binding of |ess than

500 nM a K1 with regard to off target binding to an

off target selected fromM, M, M3, D, D2, at and a2

that is greater than 500 nM and/or nore than 5 tines

gr eafn@hothbedmtioafindi, tié édpoBBBS I oinfula il €ortibe i‘rﬁtﬁeﬁiethbds &f the

NonREM peak tine val ue that is gr eat er. tp th

inyeRfRENRS PrES TSP OfiE folwutgrféla’taﬁ‘ie?lﬁlCﬁc?e}ﬁﬂa gy C?Iﬁ@m (K) wi

ré‘ngmP ¥ dedeptor BHINRIT 1R GiHh 86D @VSAIR] @R fegrd Gl BH abdt biding to an

total 1ncrease in nonREM sl eep of not |ess than 20 15

offitarpetesledied frommibdﬁ%t Madals D2hat ansheiibelds geerieniban § g p nonREM
sol i dat 0

PR i e A S RO RORL R, por By e ARG afor the

c@xﬁﬁdiuntl ﬁseﬂihmmm‘ereldSo g smmoera mlmahtlvw)totaé geedase ip n@NREM plesp of not less

ed u5|n S e
doa A SrREE T crresna i RrcredRe SR difnf ReAL AR B A ineest
sRUPb&LE that BFreate :ﬂ&ga 3 3llnﬁﬁ|as 1|ﬂ@1utat1bﬂn aibt losgeyt :éwpéxoult ﬂmﬁr@tment is
m nutes at apsaol ute dm.nistr
SEIHRR 1 0 FBALIOUBPEIh VDO AR At 00 VAl P B oot 2
heiR ‘ﬂﬂbﬁtg Q{lmhﬁ‘ﬁﬁﬁgﬂ‘ of t?é g@ﬂi\poﬁnd &fbmubjesﬁ, ﬁlahvefi)erge @feep beut that is greater
conpound to_a subj ect does _not_ apprecia
TR st St A s

B8t axqglﬁﬁs Sekboustl %thﬁﬁr Ednﬁﬂlaﬁréﬂio)ﬁ off fHaicBmbolndae aeiitgéct does
ct|V|t relative to the nornal fects of slee

BB IR PRS00 P@%&ﬁmﬂslstf&}ti‘?n af e ferremidor Fﬂé’ﬂﬁc\ﬁg’% not
cﬁ%?op%ﬁ{m&ﬂ@fqnlﬁﬁ it F&B%io@adhvft?feldﬂﬁ@ td ﬂﬂe h&@na‘l@ﬁfm sREp.

el nventron as one or nore of f ol Iovwn
char &wametlies pinbedimgrt, tha kpBpaund Af E@ﬁ%@aalrfpr pR)in Wetnl*f’th"ds of the

1&%% or%i ]ﬁas%nygir I[er)gt : olfé;foﬁd)v[;‘iq% @&r&ﬁerﬂs@&s art BHitRAQohdtdRt (18) with

regar target binding to an off target
rs@r@totlékjref:emjm Huhding\pf lemhan[biO n¥pa Kapvlta ﬁqgagiztotoﬁfé@rgptsbmdmg to an

eater .t
G885 DR e B e T4, LAt e
VaQidrthald @eatériitan WM/I slsepabrhonir by eleettiird bowr aﬁtaxb]he campound is
a cunul ative_total i frease i n nonREM

;
R i 9IS AP G ORbIGGD BONSL ISt " o0 (s 20

RN T HNCEMPEMdTOES Thdt BRidh@haxdmhRes bonssllldaﬁm, ladontgest sleep bout
that is greater tha

m nu n dur
Pyt R Enl B Jo Attt et FEeD AT P e fyfreatr than
&Q:H@?h td O ninuids e Rdpbed uash 45dselthetiaiug @bﬁlﬂéasﬂbasﬂm hours prior to
val'ue obtained at |least 24 10 hours

adniniirasion af heifomPOYIdO 8 SHRIRSTIE Y GRge S@‘?&‘B gt - grestorthan 6
ﬁéﬁ{ ?g€ab§$lﬁé%e!ﬂ@ ld&milﬁk@xtatlbrﬁofgﬁee&ﬁ@buné ﬁ%rhu% e Jabd @53 pfduce

adm ni stration of 'the conmpound to a
zglplqcable amg)ggts nﬁtebpm@dg@@maa p@p@@ﬁa@ﬂn@f&h@m@u@ﬁ to a subject does

) f & does not
USRS S o A0 IR 5 o
dlekm)pmrBdmamﬂy mhibitflodohmtar eetpaiy d moter tons udlpénstto thsawrpd effects of
qlsproportlonately inhibit |oconmotor activity relative

Pt he normal effects of sleep.
In one embodiment, in the compound of Formula I used in the method of the invention,

Rg is not hydrogen or halogen. In another embodiment, in the compound used in the method of

the invention, Re is methyl, methoxy, methoxymethylene (CHOCHj), or hydroxy. In another
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15 In anot her enbodi nent, the conpound of Fornula I

for use in the nethods of the invention has one or
woreeoe/0df414 he foll owi ng characteristics: an i nhP@I/UBN5/034015

constant (K) with regard to Hl receptor binding of

|l ess than 150 nM a Ki with regard to off target

binding to an off target selected fromM, M, and

MB, that is greater than 10 M a nonREM peak tinme

value that is greater than 55% nonREM sl eep per hour
eRboliiRnt, fH thélcdipdundhiiedrin tHeendliuanP tiRdnventidf) Re is methyl, methoxy,

admi nistered to a subj ect ; hy(izmul ative total increase

mqﬁh%mmeg%@@amne}}me@eﬂwa BY-mi nutes for conpound

dosesy {idder HHBSHIGEn B BOMpILREH Foafisle usbatih ¢ mdhod of the
| ongest sl eep bout that is greater than 17 mnutes in

ieNenBen. &n;- Ryend Ronfe gte caflelbpiragstit post treatnent is
gre atiﬁagno%? bimEAURthd Qripolhd S FRemNA € Hseddh ktrBshod of the

usi ng a base |ne val ue obtai ned at | east 24 hours
ipreiion, atleasadnd ofi Rt RS e nowrhydrpgencBbRiBIeARE dheremapinedty - R are

h&ﬁ g%[l? rﬁ%ﬁotﬁ r% u?%‘ﬁt tuEﬁ'é c!()jx'rﬁTchﬁxﬁ %Ee%rm Mé%tﬁodzo:f the invention, at

es a epé nistration of
lexanmumd—Wdro gensRubT Bets intvpendantiy petbrfuwethoxy Ime@lmxmpt@ylene, fluoro,
ggo ts of e oxund i nsomi a; adm nistration of the
ﬁ%gﬁ?%ot %G’bj ect does not appreciably inhibit
REM 3$h exeyther amblomlamnmsthas atmimeondéf Rompule d mpelin thetrethod of the

g5 BB 000, LB SEPE SRR SR Dy SFRIRRC s o

13tirogeh. eRfanotBé: dntbodingene ﬁ‘ii)ﬂﬂlcnmpdmndluﬂedt ih ¢heonethalofdhoiivention, at

For nul a use th ti
3t 2 Py esgtiendy: TRaoBeiserepns e e wfymihylche, fuoro
TP VibED, WS Bflirbty. t he nethod of the invention, R6 is

LTI;EI Ir'%;t 9nor{l$e:§ 21%1)}%41%”55 ggtﬁ%@r%g%gcf 8&‘29&1%%%@8 in the method of the
ﬁ@ﬁ’nb@%@i&@& A340KR | -erPaE héRRfdrodeRl sﬁﬁ%ﬁtu@ﬁltﬁmﬁd gk rHﬁ@ldmlglkl —Rg

the method of the invention, R6 is et hy

mhy@ggpﬁeirh%ogwéem‘pcp%p@ indh ompound ysae mot];le W@Pg Qgt’he ffjyention, at
1?‘%9? Egﬂh eliTent, ré ﬁd&ﬁbﬁd&ﬂw n‘il%cthd:XQan U #md&%@éile fluoro,

od of I nventi
dﬂceo,éuclhomh}’(bg@h 5 I n anot her enbodi nent, in the

conp qtf ple oI eﬁlgpaﬂﬂeﬁt In 48 @&nﬁdﬁn& BPF dmltlﬁqu&f intth€method of the

i nventi on, east one of IS a non- hydr ogen
mwémen,tRzem nemblydrogsn sebatitngitn @oﬁsxampm Raisee.ghyeptipgepethoxy,

%tpﬂx eiﬂ%ﬁ%n%%%%%ﬁ % blrorllﬂot ,eli, fpgpound used in the

el n\ien one non-hydrogen R
- R8 Inanotlmiepﬁndi&mht y1 hhet:dny;bqunﬂef mey],a I used in the method of the

nmet hoxy.

661'1’[]81’1% é?n- %%an ﬁ% s%tuen pt ri'{oﬁe)?a 6) i %g%d g ¢ mEMlg{( )ﬁyetl}yl,
%sm&yggtﬁmenmohﬁdgmo bkm?no, Eﬂl:gei{mxyo {1 at Ide ;ast two of

are n rogen SuUupstl nts n

r emai AR %em g%é F@gt%ﬁﬁﬂ?%(@lgﬂ f ],?01? %4 1n|'h$e method of the
BOHeE0 Nt a nbihjdicocRuRitIRE:. UBe ekanipld, Re it ) adthyf, nfelimxy,
invention, at_|east 2_non-hyd en R - R8 are
mﬁ@éﬁﬁﬁﬂl@ﬁﬁqey g0, HEqupg, o4 yq’i%iyh oxymet hyl ene,
f 1 uorg anothdH eRb8dintehi® iPthe @6mpiEll @K Vormula I used in the method of the

invention, R, and R; are non-hydrogen substituents. For example, R, and R; are, e.g.,

independently, methyl, methoxy, methoxymethylene, fluoro, chloro, bromo, or hydroxy.
In another embodiment, in the compound of Formula I used in the method of the
invention, R, and Rs are non-hydrogen substituents. For example, R, and Re are, e.g.,

independently, methyl, methoxy, methoxymethylene, fluoro, chloro, bromo or hydroxy.
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15 I'n anot her enbodi nent, in the conpound of Formula I
used in the nmethod of the invention, at |east three

W@R00RI034414R8 ar e non- hydrogen substituents, andP€TES2005/034015

remaining R - R8 are hydrogen. In another
enbodi nent, in the conpound used in the nethod of the
invention, at |east 3 non-hydrogen R - R8 are

i ndependent |y nethyl, nethoxy, nethoxynethylene,
fluoro, chloro, bronmo, or hydroxy. 20 In another

embog fRyier eﬁlﬁodﬂﬁgntcﬁm&\%)ﬁﬁd SrombR 1 lusddsie thei hethdieof the
met hod of the invention _is a_non-hy rﬁR

ivEpEen RaaRd R 6 o Ryipecs subgityegts. & Obexamﬁgr ﬁp?n 7818, .8,
ﬂ&%@ﬁ%ﬁﬂ y, meeky foéfﬁ@&hﬂibtﬁ&?ymé‘tw@fe%u&@lcﬁroeo bhfnwm hyafoxy

roxy. I'n anot her “enbodi'ment’, in conpound

Fo r min anqthqy smbjodimentyia theeqmaeund of Eggmu}ar{ nghe qu@oq of the
1ﬂvéﬁﬁ Iﬁ’ dpe QE E'ﬁe S %gdrh%&h Obstﬁ%tse )F@f@aﬁ}pleRm hisd R r& ag.,

xymet hyl ene | Uor o, | oro,
lbdemmdendy, msthtﬂmqthomnmammhsémoﬂmmwﬁﬂom, F@rqmﬂsor hydroxy.

conp q y Qrgotfl)er ﬁglggﬁ}ﬁlegt n tﬂaa goSnﬂoﬂn& HFF Eq%s&{ 1nttllibemethod of the

I nven rogen su t I tuent
1ﬁ¥ﬁiiﬂ[ph GRg aRd Ry ste nen-fydrogat smwtl,tuqmst Fox gxample, R3 and R7 are, e.g.,

RS BHIE b BRSBTS o
used Ih Bndthe& efbdit@nion thé eom;&ﬁlnﬁ nf/Bortutar, uséPinalmomeBodwighe
non-hydr o substlt ents re
vt Ko Be ALY R OISR Ay mete Ko and K arl! .
1ﬂﬁéﬂ%ﬁd@ﬁﬂ?trﬁéth}ﬂnﬁethé)lyumé@loxﬁhétﬂﬂme ﬂmnr;nhlcms blncytﬂas ovdydroxy.
| n anot her enbo%gﬁ in the FPoun tﬂ%mﬂ?.d fih
used IpAnethe eRbPHBILH Y the Eompapd A ﬂdz“S% i tgpmgipd of the
A NEA Ci(&@ﬁﬁth%ig)bihd Rpggaﬁd R—FR£ alkgdpgd, R2 and R6 are,
i ndepende et hoxy

o dnghane rRdment, e coupuEH 6t PERMA P iy BRgod ofthe
\4%%%1%96& O3 4fedd1 8%&&6‘%%0%/ %f@ RERshfe K:yaﬂig&e r

odiment, in the conpound of Fornula | used in t

met hda amth@mbpﬁwm, e coppayd oRForgrd Tised inyfhe 16‘5%‘%‘? of the
%g{oht thyF&Hd I@lxl']@rgﬂh% lfg)?areaﬂyélr {nare, e.g.,

pen met hoxy, oxymet hyl ene,
f | uorlo, anomercmr@odimrremm tbe compiruod pf Fomwlaafrwﬁh@rthe method of the

| a used in the
lnv?lﬁ%anf?ltsmmgé§'| nve ri%F%gJ}gﬁ%%lé ar e non- hydr ogen
S ubstlntone ainbodnﬁmt, mxm’qwlnmoumlaoﬁaﬁmﬂg Tasad in ﬁlegnethod of the invention,
de end '@ not 5;51{%)%%{( M a%h%}%%%%{]%{ &'fe compound of

ond° 0 n ano

EdSI’ﬁQﬂh ]h‘.&ldi n thcﬂmbihed o owveutionf atFFQas’mﬂean Ro, RseahdiRy i$ fleoro, methyl,
nmet hod of the invention, R3 and R7 are non-hydrogen

SUBE P uent s. For exanple, R3 and R7 are, e.g.,

I ndeprryHe Binbydime#®R3 ehd le(ﬁbg‘dﬁh@j withieheeadyomned hljaich tiesy are attached are

fluorao, chloro (g@onn or hydr ox er
BB T PR bo B O LR ARG e nErdR o motheg of he
Rt Rf; ah@ R, Y&k hiethyl. R8 aasitlerRmbatiEnent) i fhy dbrap@ind used in the
substituents. For exanple, R6 and R7 are, 8 th d
methep ohthe m\qeytlonﬂgtlwfl Runaé? mythymﬁag@wﬁv 1&]’?81,:’ in the compoun
f14d49h fre SRR P theBARNROL R | AT X ¥ogether with the carbon to which they are
attached, are connected to form a spiro ring of size 3 to 7. The spiro ring is, e.g., a cyclopropyl
ring.

In one embodiment, in the compound of Formula I used in the method of the invention,
q is zero. In another embodiment, g is zero, and Ry and Ryo together with the carbon to which

they are attached are absent. In another embodiment, q is zero, Rg and Ry together with the
8
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In anot her enbodi nent, in the conpound of Formula I

used in the nethod of the invention, R6 is nethoxy,
war@eRIHRE and R7-R8 are hydrogen. 15 | n anot hB€T/US2005/034015

enbodi nent, in the conpound of Fornula | used in the

met hod of the invention, R2 is nethyl or nethoxy, and

R1 and R3-R8 are hydrogen. In another enbodinent, in

the conpound of Fornula | used in the nmethod of the

invention, R3 is nmethyl and RI-R2 and R4-R8 are

cBxeh Qgﬁﬂlch {13y aRQkiB&ed 8RBSHnBNEnd Y Bretabsent Oiffaaothel eafbodiment, q is

For mul a used in the nethod aof the 20 inyent XR?

75, ﬁ%@frﬁo&ly togetherRvitiRghe SHEORS YHeh ﬁ&f% g gasrhes areg h%en‘ and Y are

asge*ﬂ%h&fﬁfatsumlo@n{ o, aRIPaUNst 20f Formula | used in the
met Rod of the inAvention, at |east one of R2 Ptﬂ
R7 i &n arsthenpabodimant, fop comprund of Borpwda Tispd in th?]mPRi%@do e

ARG nsdseﬂefcted E&H@J)rﬁpdun&ksﬁg%lﬁbrtegﬁnﬂ@ tho S’orﬁ’;fouh@ ﬁsed 1n the methods

I nvent’i on, east one :
afghietipyentions Grenmgmirl 228, 4, > ©res; &x&@dﬂnﬁ%ﬂ%@ é?wd@iﬁ@lg 19,20,

2‘1%?‘29,‘3%%‘2’{5‘2% 41183 ?6’@1%%6%‘5”32“35‘ '38y37a £ 39%03@11@1@ 43, 44, 45,

I'h “anot her “e In f € “conpound’ of
4604 TR A9, 5056 ¢l53, (331 He3 TB6HO 5Bt 6 614 63y 6httH , 6607 68, 69, 70,

TS AT T Mgy B S o gent - o he

and R 2na@lie eabodinehtihe cothporad akdien tiendetbodefithe lnwmtmh,és

GO delch 1545t O 5o B Do 1 e Lt ey Ea o B
?t t gqﬁ _arﬁe erislls&lnﬁﬁﬂ,l”tﬁ@meﬂiod Oftilefrmaﬁm&m tsed to mgdume sleapeby3
0 ./, e prro ri

R RN RO T T,

&Qﬁeﬁr@ﬁs@@ %c@écasé A€ avenaR @Ieb@‘ﬁout 1@gth$ arfddrGneréase &ﬁmﬁdﬁﬁnum sleep bout
enbodi nent, is zero, and R O to‘? her

Iepgih.cly g Her @nwﬁiarewt theyasthag of ot it iy i Sl Segplisorder by

Qﬂﬁ'ﬁl@l@ﬁng bMRA b F&mhk 1Z §h0 sledfOdigirder B, @rlea@aplbircadian rhythm
the 8 2006/ 034414 PCT/ US2005/ 034015 car bon tﬁE

amp@malm éyomnia, pRrasRERisdsush 8- g SAmnaRbulisep, Revgy gocturnus, REM sleep

d Al Rhureds)] S5 fea dRbr@MbubHLe, £
%@g@% lSAr@eriaﬂ&{pl%e Xé%?%gﬂﬂ%g V\l/ﬁle cs) %gﬁr aeal at trachgd >
exawpleh santre] slogpanepayobgiractivg lglg@m@pneami pited glgen appearplesp apnea
gnot her enbodi ment, the
%%g%h r&ﬁlégggﬁﬁmmggﬂsed in the method of the 5
i nverhiooe gmb@hmelhteﬂw edthbd ofthCinvpatiords usedg® tfeqté’;fcadlan thythm

‘%«Wﬁ%{h in Iaélo erg%ngoéﬁgn %ts ?1'% ﬁugh&ﬂ% tg@tnggﬁi@n 1solIse& {B%eat insomnia

thtludihg, foﬂ.&;am’bﬂ&; eﬂtﬁnsﬂﬁnsorﬂlﬁa, pEhoflgysiokgic 1nMn1@211t1t@:® insomnia,

g?§t:les§§’g sggirora?’ pelaa_dlc 1§b mf{)%émsi ’dlsggler, %}Fglcgﬁ% C'igeg)gnd%gt’gmsomma,

&l g-dodendbat insommiaddlcopbdepbfidenbifisoriia, 208 jns6MniaGisocBRd with mental
glgordgrg In?aglothggemlg%hm%? theglgethégbf tg%%’l\’glél%hégggeg; ﬁeazg%eg apnea. In
Adilen emBOdiRCHL, BERREHARNthe itvRBHADIEPSHARG trekf @arcbldpdyh én another

met hod of the invention, is
embodiment, the method of the invention 1s used to treat hypersomnia.

In one embodiment, in the method of the invention, the compound of Formula I, or
pharmaceutically acceptable salt thereof, is administered as a pharmaceutical composition that
includes a pharmaceutically acceptable excipient.

In another embodiment, in the method of the invention, the compound of Formula I or
pharmaceutically acceptable salt thereof, is co-administered with one or more additional

therapies.
9
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Conpound 1, 12, 13, 40, 61, 62, 63, 70, 71, 74, 75,
76, 77, 78, 79, 80, 81, 82, 83, or 84. In one

weniwoad4ent , the nethod of the i nvention i s usrOI/US2005/034015

nodul ate sl eep by admi nistering a conpound of Fornmul a
I, for exanple the nethod is used to decrease the tine
to sl eep onset, increase the average sl eep bout

| engt h, and/or increase the maxi mum sl eep bout 15

| ength. I n another enbodiment, the nmethod of the

I nvent ifdmek §m‘d§cﬁﬁixeﬁt0thé "sﬁﬁéct &eﬁécﬁ@ﬁh@jm‘é@bd ©f thBYnvention is selected
adm ni stering a conpound of Fornula |I. The s

fepins biprpng: GogIpanigh a@%ﬁlﬁpfﬂ@ﬂ agialSa P rAPHERAL “an SHid amimals. 1 one

e%ﬁ)'a@ﬁﬂéﬁ{ ieubje SO RinRan, PAr asomi a (such as, e.g.,
somanbll i sm~ pavor nocturnus, REM sl eep behavi or

di sofwjanothes pspspt, the dnvieBianaigics F%@e@%ia%%alatmg slepip s subject by
aﬂﬂﬁﬁﬁﬂeﬂ&gg rtl%%b;eétlﬁctn r@ﬁeutléé?lry FEXARLBuntHR %Bﬁ{)oﬁ{d%? Pormula II:
apnea, structive s?eep aphea and m xed sl eep apnea,

sl eep apnea 20 syndrong; narcol epsy or hypersomia. In

one enbodlnent et hod of the invention is used to

treatRir %bnornallty I n anot her
enbodi the invention is used to
treat | i hcl udi ng, for exanple, extrinsic
i nsormi a, ysiologic insomia, altitude
insomia, restless |eg syndrome, periodic linb

novenent di e medi cat i on- dependent insomia, 25
dr ug- depenquQZZnsonnla al cohol - dependent insomi a,
and i nsomi ociated with nental disorders. In
anot her enbo iment, the nethod of the invention is
used to treanbgjeep apnea. In anot her enbodi nent, the
met hod of theX nvention is used to treat narcolepsy

I n anot her Qépgdlgent the nmethod of the invention is
used to treat $omia. |In one enbodinent, in the
met hod of the imverjon, the conpound of Fornula I, or
30 pharmaceuti€8kby acceptable salt thereof, is
adm ni stered as\a pharnaceuti cal conp03|t|on t hat

i ncludes a pharrmceutical ly ceptabl e excipient. In

anot her enbodi ment, in the nethod of the inventian
the coppbumacomical ffpcave salsfherqohayhvesin ibhine 81 gare, independently, 0

“2‘3%{ §b(£r 3\(% Ebs%{x‘tebeﬁfC(O') Id; 8¢ %{Fg}' Ri Qf Sfd'N, b, Rspendently,
or e a t1ona erapi es. 414
@@ﬂe@@@@ﬁﬁ/mﬂo% OH, fFa ﬁ?@iah@HzCéhbGHi((ﬁJém, CYW@O@%@%@L OCFs,
?ﬁe@é]ﬁ aﬁ’é’ Ch@Cﬁ%ﬁQﬂ Qlfld 1&1'8‘?: eI fﬁﬁ?ﬂ%&éﬁrﬁ ' H, (?1%%%@( chain alkyl,
Ui conpant on” ani na o
Cﬂﬁg)blancmey aldm] neRsanddh ol togethet vath thebaborl fo virigh they are attached, are

ST 3. AR ANOS0R COBRE i s
CnCaalkyll GONHB(D),-alkakl ﬁ?@ﬂft&(@)zl-hegardadkyﬂ HEONSHB{®e- aryh CONHS(O),-
bR ARE Ul SOhED o ST oY, 8 SANRRY My 25 0)NECO-
heteroaryl, CONHS(O),NH-alkyl; CONHS(O),NH-heteroalkyl; CONHS(O),NH-aryl;
CONHS(0);NH-heteroaryl; or tetrazole, provided that when Z is COOH or COOR;3, and R is
H or halogen, R;-Rs, and Ry-Ry» are not each hydrogen, further provided that when m is zero,
X is absent.

In one embodiment, the compounds of Formula II for use in the methods of the
invention have one or more of the following characteristics: an inhibition constant (K;) with
regard to H1 receptor binding of less than 500 nM; a K; with regard to off target binding to an

off target selected from M1, M2, M3, D1, D2, a1 and a2 that is greater than 500 nM and/or
10
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R6 - NN N(CH2)m X (CH2)R9 (CH2)o R10 z (Il) or a
pharmaceutically effective salt thereof, wherein: m

wo200a/084404 ar e, i ndependently, 0, 1, 2, 3, 4, PBCT/0K2085/034015

X is absent, 0, S, C(O, SO or SX2; R2, R3, R6, and

R7 are, independently, selected fromH F, d, Br,

OH CF3, CH3, CH2CH3, CH(CH3)2, cyclopropyl, OCH3,

OCF3, 10 CH20CH3, and CH2OCH2CH3; R9 and R10 are,

i ndependently, H, Cl-C6 straight chain alkyl, C2-C6
ﬂ%t@ ﬂﬁh@%tﬁéﬁ loydater @an B2 RvttREGarl &gmé i@ rreasptoky atfoaRERT Iimkl time

t

qu rthat gy g;sat%%{hagll%%e/oat tnig]l\? dleep%!e? Bpur ygl?egtﬁ?gg hgzi) T fgtgr mpound is

a@%ﬂt@reﬁ‘ﬂh@&ﬁ) 3L 3 chisulafite 661 Blckebe)in nbXRENS (k2 ofthdt Ydss than 20

%P& ) 2- heteroal kyl, CONHS(O) 2-aryl, Cgfsé,%aﬁ

er cympougd dp xRt PTIRSA maxé;‘(‘@‘éhﬁk:@ﬂ%%‘ﬂ gfpgest sleep bout

tﬁ&t@ 2l ¥ m1n§(e PSS nlﬁet o8BSt QREY bout post treatment is greater than
(O 2NH al kyl ; CONHS(oj NH- het er oal k F

c@:@m@(r Digaegen adigsrisiy Dhaselinsels é?bwned gt least 24 hours prior to

%gg‘hﬁl@t{eﬁiﬁ fﬂ%%fﬁln Sj&ﬁildtt(bggu @%névér%geg%'bgﬁt thd i rSaterditth 5

ogen, - R12 are not ‘each
myxdtee geabsolfita pedie adrpm@ma‘d@doftthmoménd imai sybjgefrdges nokpfogluce

i$e% ‘)Ie amou?tﬁ S I%B?lﬁ‘ﬁld :n’lat, %(!ﬂ‘ﬁlél% &UJHE’G & ogﬁmla‘%ut lect does

I'nvention have one
mm a@recﬁalﬂﬁmhfbul REMshgp,cahda péinistratdn of she ampomid foiatsitgject does not

%gégqﬁcgﬁ{e@da%w?ocg r ac thtg)/ rreel_lnatévregg ﬁ{%t ﬁuﬁleﬁ%tpgf s?gep

bl ndi Iﬁ gndtberambodlﬁfenf, ﬂreg:empsmideﬂ‘ﬂ:eﬂmﬂa Hlfbﬂ\llsp thﬁ nmi¢Biods of the

and a2 nMv a n
Reie e o ke leSist S ik R Pt AR g wien
BAALEH] tdtaptot BiRdiig offledsithane3Pamil;tadk; tvxh’th réflard @oEfPlagyet biading to an
NonREM peak tine value that is greater than 55%

of et pelgodssfrome M 1n Mz Mgy DL p2.totf; and o dhit isgreasr thafigl pm; a nonREM
?&Hﬁ%ﬂglub $hat RO R 381586 JARBMS UGPSRt hord b§ WELthid 1 1(1)6(1@ after the

i ncrease 1 n nonREM sl eep of not | ess” t han
ermmovad istdminiterpbiorfcublissiea cumdetiysitofal ineress it PRIVRESM glggp of not less
3 |
FRRAF AL o B 24RO AL vt
fesptbont thattingmater tbalgl@atrmtesnrh@nau@s ned dengpest slgeBbet pegt &rgatment is
g’] S0 tﬁg*l o3 E]S’ﬁ tcy? hplg.lt% irugtgd Mﬁﬂ%fbe@%‘ir@ VAR oBfai e& Qtsﬁeast 24
2 ours prior m ni stration e conpoun
bq.linq pmjr fo almmm‘eatmge)f leeempbuondttio & Isdneqt,@ngwgageesleqpﬁ)ant tbat is greater
@'8{4% Lgestaé at?sso’Pl Uteg.lé,tp s 6%1%%%%]{1 gf tchg %E&fﬁd % Elﬁ)?ect does not produce
appreciable amounts of rebound insomnia; admmlstratlon of the compound to a subject does

not appreciably inhibit REM sleep; and administration of the compound to a subject does not
disproportionately inhibit locomotor activity relative to the normal effects of sleep.

In another embodiment, the compound of Formula II for use in the methods of the
invention has one or more of the following characteristics: an inhibition constant (K;) with
regard to H1 receptor binding of less than 150 nM; a K; with regard to off target binding to an
off target selected from M1, M2, and M3, that is greater than 10 uM; a nonREM peak time
value that is greater than 55% nonREM sleep per hour by the third hour after the compound is
administered to a subject; a cumulative total increase in nonREM sleep not less than 20
minutes for compound doses that produce maximum sleep consolidation; a longest sleep bout

that is greater than 17 minutes in duration; net longest sleep bout post treatment is greater than
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appreci abl e anmounts of rebound i nsomi a;

adm ni stration of the conpound to a subject does 10
woeicappieci ably i nhibit REM sl eep; and adm ni BCT/E@520051034015

of the conpound to a subject does not

di sproportionately inhibit |oconotor activity relative

to the normal effects of sleep. In another enbodi nent,

the conpound of Formula Il for use in the nethods of

the invention has one or nore of the foll ow ng

ot B2 €d Shirtibds Ghen adfudtéthisitipld 1RelH0 Walua bbtainkd atdedst24 hours prior to

regard to Hl receptor binding of |es

SRR THOR 8l GOTREN fo § HPIGE OB PYRHSRGTEER D] TR gfpter han
I‘Iilﬁ{ﬂgsgt HEISE hedt; ﬁd'n‘iiﬂisyﬂtlonl\ﬂfthé\&m Blnd 62 sulgjbctdbek rﬂ’?produce
that is greater than 1 m _a nonREM peak tine valu

a@h@tllablg agoeris efrebyad 1@3%%%@@5&48@?@@& phercomBaRndS) aspioct does
%ﬁp‘iecl?e@)'i&r infifblt @EM BiBep; GRIRRMRR A tondA MleofipBiRido b @uli;}ect does not

ect; "a cunul ative total 1ncrease in nonREM sl ee
dﬁprmlmdne'@bf inkibig Fpcgmoter paitvity of Bptog inwp atlairedode élom?éﬁffects of
roduce nmaximum sl eep consolidation; a |ongest sleep
obt that is greater than 13 minutes in duration; net
| ongds bnséreteplihontin fesompeesl afFormils N2Gedindeg rapthedheffhe
Is [ I
W‘éﬁwgn’g%tl%{lﬁg{i 'l?I ?fl easmgﬁotﬁ oe@tgg‘?nelﬁ? '8 @mﬁﬁoﬁﬁh bfFormula I
wedrinths inetibd ofithe invbﬁtmnchmmmnﬁwumethowummmemlene or hydroxy.
average s| eep,baut th reat t
abs oﬁgla]éo egg%bo&alﬁpth}ns % g m}g) ngl Pﬁ[‘: wm u{;agflu%s n”ﬁdﬁht%%ﬁmﬁ of the
inldties tdeo&SanﬂQ’@ apy didluh‘)&lro@pp iregiotiel emhmlmertt,sm dlfie compound of

el M R A R A M A e
%@mdg@h S:hétﬁ;tll B8th&y, hiamoﬁyaﬁaﬁylmk tigora, &Wp,em(ﬁmdoﬁwdﬁmy In another

I hi.b
S natel X AL PRSI OB b, i o

AR TR imehth &n SIINRP UiBodineMtOMmIThY @)n{ﬂouﬁd)éf Rés@ula Ml dsb&in the
met hods of the invention has one or nor

methpd of the inypriioacReis p gpp-krdrogen sUhHitsnt | Iaﬁn%tg?fﬁfgﬁ%‘mtekt , jo the
Wﬁ?ﬂ'bun& SR futaqr tded (LGS Rlefod BF NdiR@n@dn, R@fs& ﬂohftﬂ'dﬁb'ééh substituent.

wth regard to off target_binding to an
Tneangtser gebodirnat m therepmpoundpof Farepla/l usediadhs @etb?‘%%ftﬂé“r invention,

{{ﬂ Dégop P eﬁ&n&tﬁ%n%d%?én‘t’ €n B bmbSund ro??&ﬁ{ula I used

eep per hour hird hour after
inhhe metipd ufﬂdie lwentmanmlsltlbwe@nqrdlygr@%Plé@Fmelﬁs In another

?rﬂgudn%%ﬁtvﬁl n u %go#tﬂhcgf%%ﬁﬁulh J@Q@Bﬁ% ﬁ“xg@ oﬂﬂé 114V91§c§)n R, and R are

or compound doses t produce
mhymdsgeﬂ Isﬂﬂpmenmshﬂ andthex mbodanetlmmg é@tcomb@lexd af §ormula I used in the

mﬁ]ﬁg gf thg Frgfg%[leorélo rElOIé 7aret[n D ggley%%%en sn%%ﬁ@lé%? o ?ﬁ%ﬁr eﬂbodlment, in
ﬂ’@c&(ﬂg@hﬁﬂﬁ drnuRCIT /uhéSZﬁ Wlﬁéﬂ%ﬂl& thc{)mv@mma,l Rataod R are non-hydro gen

m.nuyt es a basel,i t.a

SibetuEar R EIBRPS: (L e SRR EF BTOI [op A e ietiod o the
GRERQANR,; 4 1@; a%&binﬂ@ﬁrog@ﬁl s@éﬁtﬁ&gﬁ I&hﬁ&lﬁeﬂmﬂbdﬁﬂmt, iri the compound
greater tha m nut es .at, absol

At s e mefiod ot SrBRob e snCRsis aen isisgeep bstituens

Pr odug oMok HRng iR R ¥binpowid &@bmﬁn Bideanethod of the
admi ni stration of the conpound to _a subject does 5 not
appresotion Ry i3 methexys arehs Bh.aepR7 aiedyd@ssthi st rati on of

the Cﬂ{g%gfﬁ&derﬁ&dﬂn&v%&l%tcoﬁg&ﬁldrb%om%mm@mﬁmeqaéﬁ&i of the
i nhib oconot or activit r notor tone relative to

t hanventiong R, éf thetbylor gfethosy,@@é Rs, R¢, and Ry are hydrogen.

In another embodiment, in the compound of Formula II used in the method of the

invention, Rz is methyl and R,, R, and Ry are hydrogen.
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In one enbodi nent, in the conpound of Fornula Il used
in the nethod of the invention, R6 is not H F, d

W@erO00BI0344140 anot her enbodi ment, in the conpoundPGIf/US2005/034015

Formula Il 10 used' in the nethod of the invention,
R6 is nmethyl, nmethoxy nmethoxynethyl ene, or hydroxy. In
anot her enbodi nent, in the conpound of Formula Il used

in the nethod of the invention, R2 - R3 and R7 are
each hydrogen. |In another enbodinent, in the conpound

of El%lﬂ%haenlﬂodﬁﬁ&l@ ith thelcBRpHEIdRS T oiuld Haséd‘melmmﬁhod ¢T2he
- R3 and - R7 are |nd endentlyﬁ6 ﬁﬁg nmet hyl ,
néFﬁ@R%l“WEFHQ%VﬁEFHVF Ry Rargind Re @ %ronn or

hydr ﬂ?@ﬁothlefkn%b@&ﬁ@ﬁ 11;1- the® Egﬂuﬁﬁﬂf tFornhia 1T hl@ed)l@ mmlﬁétﬁod)éf the
Formula Il used in the net

od of the |nvgﬁ%lon
inyepiiny. Rngndrig ais codBethY dhEmoUeR CRHBLER: %ﬂ%é’ﬁ?d of fprmula 1
ulddBn GRTR Rg@ll&e YL q{g ahd #SEMe LAan o1, Iﬁﬁh&ﬁﬁ eafboliiint, in the

I'nventi on, s a non-hydrogen substituent, In
campcbdmé rof Eoripodii Fresed, in the mdfod o ShrpoumtonRopat Ry pepther with the

h 9@t size3107. F
o8 ) B AR NN R Bl 7. P
ekdreple,ahpapirodingfis, Egr, meyeoprbpyising. i n the met hod of the
i nvention R/, iLs.a non-h £ th
anot HEY?C &ﬁ’t%%ﬁ?@hfn the ROTRE n%:{g?rgoun Sﬁlp &Eéﬁ Hnﬁq%ethddrbusgd
1ﬁxfénf1$tﬁ oheteho dnaﬁothére:mtrodmmt ons zeR?, and & iR8bsante In another

dr oge st tuent I n ap ot h dinment, in
ef‘?‘?@ ‘(’% ?ﬁﬁ? ¥ #Sﬁﬂﬁ - ANq e BlER g man?ﬁmf) jod of the
i nvemg blwhmb'aamwﬁd tiRtn@h&l ofMninkgdion gparsed tobseduiaiesicep. by

AAREAEr ST TR S COTPRUTEL Bl QLAY Rkl e imo
t§ Ql@eﬂ‘éiﬁétoﬁl@féas%%zwefalge Ble&p bdubledftB] didror ﬁﬁfﬂash ﬂl’(e rrtammum sleep bout
25 t'he conpound of Faormul a used in the fF q

lprpgh i Impeothersmbogiment, @emet]aq&{?ofﬁ n %P]& fdfjed 1 treat a sleep disorder by

aﬁ:#ﬁﬁgtéﬁﬁ%eiﬁo%pohﬁﬂ SRRk 1B nﬁfé@leg@ Bisorderis tfbﬁex@ﬁh[i‘lépthiﬂsddlan rhythm
of Formil a used in the nethod of the jnvention, R3
@n@]mfahtyamornmﬁ,mwp@@@{ﬁl%eg [gRgaisydrpme, npfoleRsH gfdppersomnia.

enbo dulatsedlebpint I ®bject b
P B A e kb

slobsisteiugn e subjectarbernpautieaty sfeshsiamoppt of HéO‘@Bﬁ"B’g&ﬁ formula IIL
of Formula Il used in the nmethod of ghe 30 invention,

R6 i s nethoxy, and R2, R3, and R7Z_are hydrogen. In

anot her enbodi nent,,in the ceup of Formula Il used

in the method of thépAvention Reret hyl or
nmet hoxy, and R3, R6, I ar e /mydr ogen. | n anot her
enbodi ment, in the ormula Il used in the

nmet hod of the invention, R3/is nethyl and R2, R6, and
R7 are hydrogen. 12 WO 2006MN)34414 PCT/ US2005/ 034015

I n anot her enbodi nent, in/the)conpound of Fornula I
used in the nethod of the\invention, wherein R7 is

met hoxy and R2, R3, and R6MNare hydrogen I n anot her
enbodi nent, in the conpoqu%yf Formula Il used in the
nmet hod of the invention, R3<and Ri o are each nethyl.

I n anot her enbodi nent, in tgﬁ ound of Fornula |

5 used in the method of thd“Rg

fon, RO and Rio are
each ethyl. I'n another enbodl R in the
10 (III)
or a pharmaceutically effective salt thereof, wherein: m and n are, independently, 0, 1,
2,3, or 4, X is absent, O, S, C(O), SO, or SOz; Rz, R3, Re, and Ry are, independently, selected
from H, F, Cl, Br, OH, CFs, CH;, CH,CHj;, CH(CH3),, OCH;, CH,OCHj, and CH,OCH,CHjz;

13
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compound of Formula I'l used in the method of the
invention, RO and Rio, together with the carbon to

wokiosl34iney are attached, are connected to forPCHUSOF/@34015

ring of size 3 to 7. For exanple, the spiro ring is,
e.g., a cyclopropyl ring. In one enbodinent, in the
conpound of Formula Il used in the nethod of the 10
invention, o is zero. In another enbodinment, o is
zero, and X is absent. In another enbodinent, o is

R% 8hOR 418, idlspeiientlA ] O 1] sGbighiQhaimatéyll - CD@xﬂnchEd kyl) cn Rg and
one enbo di ment, the nethod of the |nvent|on s .used t
Rop dgetheewih g sathgn t%‘awm&é}z aieiaffachgd %ﬁ%ﬂ?%@déf’ fergt mﬂg ring of

sizl: 3,400 6 eai@'mln@‘s Zh$seliRtcd dbnt 80MS AONASABSERFE EONIES(0),-
time to sleep onset, increase the average sl eep bo

cydoafitt, CANBISEP - ibasrasliarh RIS -iiCH fitiriasyl. ind tetrazole
pLoqr[ﬂ&tdl'%hat lWheRPY ng}ﬁa[ﬂ%@&héfﬁnﬁ Clt &8RS, |R9CR—P£nJ RER are not each

invention i's used to treat a sleep di sord
hadoizen, Suréher prgvided briehandn ifzere K Rbsent. | Th es I eep

di s oS d ex{ %n?bod[n%nt %acr{gmpgundﬁ lof ?@&{@a{]ﬂf f&( b the methods of the

abnor nsémmi a, - par asoimmi a eep apnea
iswentlomheye onaommbxe pﬁ the dmlldwped@mtmancsl am ighibitiea constant (K;) with
t he

fﬁ%ﬁgfgf()a[? ’f?ﬁe §‘Il)r%\él I?%wo aesg ubj ec? nlgp a ég}r;}lﬁlﬁ‘? ]t“g{oloﬁf jaregt bl%dmg foan
o‘fﬂt@fg%ﬁie(lje%te?lffghﬁmelpﬂwz ::I?B | 91,657, et taht @2 almbisrpreated tlam 500 nM and/or
conmpound, o ormul a

e T Fes S piFR R i i 9o s Py b o pB R Gea time

\)Mh%rtﬁdt s gr@%té’rﬂﬁﬁnrﬁ% ﬁ)nl{'EJMi ﬁ@@gﬁ? Rédrby thh thikd hoﬁ% aftd; th®@ Eompound is
4, X is absent, O,

SO2: R2 ,
sginipigred fea sybirgh séwaélﬁ%wey otaln, @ptseredn noREYhslach o n‘g??ss than 20
T e v g
thatds Reater thael3 mpgtep gﬁ@é@ﬁqnynet lengest slegp kaut g(psé featmpnyis greater than
oql ?%Al ’t(h%ng@ sm;}ﬁﬂ 955 v\%l tgwl}l#fﬂ%a bREBY2RR Sbta Bl at ILRISA R&ks prior to

e carbon to are attached, are
acdonmetw@u of dlefcgmmlmdﬁpa B@chi,ﬁg agragesslesp bgut that isgreager thyn 5

wﬁ%n%bﬁéu{e} %e ﬁ%ﬁﬁlﬁﬂa et o Oa%gft‘”ﬁlogélﬂcrt produce

dppideliable)adroanty lof rebtmlldsés@)r@;ah ecﬂrem@a'awn ofahmpomprl@&f@l agubjgct does
r OVI d eq}l?é %&g\m 812?83 MP@SG%S{%GO&J& C%Jjnwggﬂo a sﬂlSJect does not
dlkﬂrbﬂfc@fioxﬁ_ted)wmﬁﬁd ldcbmbtowhﬁtwmynmlsmmeo the n)sirm@ e&b@eqﬁ sleepn
e M
fnbéntion hhomieng mokadfakd ﬁnb\sinkg, eﬁaracamsunsh iaty nﬂmhm‘omnsma m{,) with
St et SR SRR RSBl k3P g o
off target selected from M1, M2, M3, D1, D2, al and a2 that is greater than 1 pm; a nonREM
peak time value that is greater than 55% nonREM sleep per hour by the third hour after the
compound is administered to a subject; a cumulative total increase in nonREM sleep of not less
than 20 minutes for compound doses that produce maximum sleep consolidation; a longest
sleep bout that is greater than 13 minutes in duration; net longest sleep bout post treatment is
greater than or equal to 3 minutes when adjusted using a baseline value obtained at least 24
hours prior to administration of the compound to a subject; an average sleep bout that is greater
than 5 minutes at absolute peak; administration of the compound to a subject does not produce

appreciable amounts of rebound insomnia; administration of the compound to a subject does
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10 off target selected fromM, M, M3, D, D2, al and
a2 that is greater than 500 nM and/or nore than 5

wo Roved3gieat er than the Ki with regard to the PAT/US2005/034015
receptor; a nonREM peak tinme value that is greater
t han 55% nonREM sl eep per hour by the third hour after
the conpound is admnistered to a subject; a
curmul ative total increase in nonREM sl eep of not | ess
than 20 mnutes for conmpound doses that produce

n%t)m}?llﬁﬁﬁt RENPALp IRl :@MinistrakiON GEMHE cShpRid Balfubjebt does not
Is greater than 13 mnutes in

gu rati
disprgersionaiely apiibiblopompriet actiigLelRENE 1o/t f%fifectswé fleenyy

equat, f8m3r & lgﬁ&rﬁ e H@Bﬁd)rﬁiﬁlaﬂﬁ fér 28 B£ihk ARthods of the
val ue obt al ne east hours prior to

eveintioni Ies pa¢ pronotgfof ﬂhéollgm)qm&c{egstyssqm@é\&mn gepstant (Ky) with
re?éed’ Bl r%!:eg)‘ai} b%éﬁ% Jral wh 150 £t £k, WRRReard tHofi#i8& bitlding to an

nistrati on of the compound to a
ofitbza0tlecdod SondiL MBI B3, ppiseniatb a0 REM peak time

VEBABLE SEie 15 9ot FOAREME e ol by B EARE HAG dhOedhpound is
agﬂmlgaérs,d toad éu@j'éc@lﬁ cﬁrhﬁﬁmﬁﬁtﬁllmckeisﬁ imneIREN sleep:inxeiesm thtan 20
i sproporti onate i nhi bhit | oconotor acti.v

0T ROTRAI 10 SELPIGcE A SLoH ST HOI e G B RN eep bout
th & HoARRRth 70hinkRE Mturatioh net Dngess Sedpbdubposirednnels indreater than
the " invention has one or nore of the foll V{,}fﬂg 24t or &
oz auahtor Bminsas oden adjusterhisza R3selEg valbaA ta’(nsé’ 24 hours prior to
%ﬁ%{ﬂﬁ{)ﬁ ofthe E@Iﬁﬁtﬁﬁl@ o Piubbcgn AerdRSfeep BaRt tl%?ﬂ: gileMterahan 6

regard to off target binding to an
hianigeat abedlete peak; ﬁqlr@msmuom\své theggmppyiid tpya suby ictélﬁss %épmd“"e

h 2, R AT MBbWQubject d
8 558 ot L

rtoh ap'miedmbdbr inhibitdEM leep; @@(}m}q@tr@tgma@ Hheroapannsifo £ @ulaect does not
§pr % Ct naf%l Hﬁlﬁ cg%-%to?r QiRbey | 'o?ﬁl[){%?ﬁﬁe L NatRRASEMINS ISR Rifects of

m nutes for conpound doses that
sﬂ)erepduce rmX| mum sl eep consolidation; a |ongest sleep

Ib 8 gg éé gﬁ‘%?rgi ggrgen%t ifithe c%%??%ﬁ’gitorﬁ? Oith A2 II% gseqli'ﬁ fHe 'n%odrb?ﬁle

out post ment 1s greater
avenBianld, it AotI, M, Oltoe Br.inanothelj ersiodinans iimthe aoma@éuduwﬁ&omula 1

val ue obt at | east h
usgdinipe {n[egnloa aﬂths aneﬂtéo ]éﬁ'pékd g'“f{ gireglwéigc{%eﬁ oIn another embodiment, in
1Ry Eérﬂl&ﬁm& besmmm ishdiin ﬂleSmgtthedibﬁme ntvhlaronSRmRamnégRa atRy are

bsol k; t h
oot BE R o A pSho e SATRHRLs R An ot
érﬁ%ﬁﬁéh | 1 SR BkrdouAHTIFoiSlE Bl 1 infhe iivthodif fetimention, Rs is

subj ect ‘does 14 WD 2006/ 034414 PCT/ US2005/ 034015 not
ApWPBELi ably i nhibit REM sl eep; and adninistration of

t he GRNIRAHALHHRAREH B 86 bordRRad BEForntilSTINEpO thomathed yf the
inhibit oconmotor activity rel atlg‘e to the nornal,

ef fimenionyRs & racthoxy) %Pdého]i(h érd Rn¥ge 4y dredt™ t he conpound
of F%%&tﬁ 1 dnlbolifent! $€thk Borh ng%ff‘&ﬁﬁﬂsplfﬂ sB&in the method of the
n

i nvention as one or nore of the follow n
ch amxan'utm, iRstls m@hylam methekpiand Ba FeornstRarre ]@%)'Ogﬁllt h 5
r egar ﬁmot 61' em etn? f11*1 ﬁ’ll @ngﬁ n8f0f F&%ﬁlle{ ﬁﬁfbe&ﬁpth@Methad of the

tar |n|ngto an off target
sellmhﬁ@h ergcmméihyl aMﬂRz,emdaﬂﬂﬁh ardiaptdragengr eat er t han 10

M a flonfEN pealk, LIS, sual gt AR &

non RE]EH @%Srpg%@ mﬁ%’uﬂn B CPREoY |%trfgb ou r ﬁﬁﬁst%g% ﬁ © y

C ORRMAGh, nhereR (R B inftiRk e and Ry, Rg,sm&jRe ete; hydrogemu I ative

total InI arx]lgtrhgra gxgbold?mgn? quie lglcgrlnggl&d o‘f“i‘o tila IIf useH ngtgle method of the

invéntlon, Ry and Ry are each methyl. In another embodiment, in the compound of F ormula
15
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m nutes for conpound doses that produce nmaxi num sl eep
consolidation; a |longest sleep bout 10 that is greater
WO b@a/0344141i nut es in duration; net |ongest sl eepChU81005/034015
post treatnment is greater than or equal to 5 minutes
when adj usted using a baseline val ue obtai ned at | east
24 hours prior to admnistration of the conpound to a
subj ect; an average sleep bout that is greater than 6
m nut es at absol ute peak; adm nistration of the
IRQRBOHAEE h&hEd Stthé AREntIAE R, ARt R ) t0guMige wilihy eboalb e/hich they are
anmounts of rebound insqgmia; adm nistration of the
f@%ﬁﬁéﬂﬁ@°@¥ﬁ%ﬁdﬂ96?@%@SRﬁﬁﬂng§$ﬁ%§'appreC|any i nhi bit
REM g 88 midRfnde 'Ih RleShfn@birrbf hmiMEIT @R MHAE niethod of the
subj ect does not * disproportionately inhibit |oconoto
mmmn, tx;/ls @bsenmlg netherenihofinenty & if abEPeaTKhHEIm f apd 8 s 1 or 2
1=1 ‘137 HRIReAbIB the m'v@ntfoh@s ERIRPMBE14E sle%by
For use in the nethod of the invention
admmstenng a @,m@nd of Fagmula(1H, fenexamale bermstiodasised forfepisase the time
89 ound Far I [
§ RTBRTER Rores® Eitaleanf ot REE, Bl hEncFRLZAE ol i loep bout
lengindinragother amboﬂhmemalmmamcﬂ ofthémiprention id used testeadt ¢ ﬂemﬂesorder by

f th
q%@ﬁtgﬂr@%%%qr%oﬁqg epll; cgnulaéﬁz 'I‘heE?ﬁ%H (ﬂgor h o %?,exﬁ{lﬁe, circadian

Mpihhooy omialiy, ﬁfsemﬁfa, Ilmja:hbmny&, sléelp aanmtshmd‘rome,rrtaunﬂqpe,n@r hypersomnia.
It Eet : ﬁ QC Q glﬁ)%g fe. lg\%%m ﬁ:m t %%}%ﬁ‘lﬁd n t h latmg s?eep 9n a subject by
KRiceRNo, thd shbjddea ﬁl@ﬁipﬁiﬂllﬂlyfﬁffe%remﬁoanﬂ dfla cumdundrbf Fhenula IV:
net hod of the 1invention, R6 is nmethgxy, and R2, R3,
and R7 are hydrogen. In anot her enbgdi nent, in the
conmpound of Forrmula 111 used |n nmet hod of the
invention, R2 is meR \ k and R7
are hydrogen. In anothp i ny in the conpound
of Formula Il used_inr 3 od of the 30
invention, R3 is ne%%yl and R2, R6, and R7 are
hydrogen. | n another enbodigent, in the conpound of
Formula 111 used in the nmgthoy of the invention,
wherein R7 is methoxy and(R2, /[R3, and R6 are hydrogen.
I n anot her enbodi nent, in € conpound of Forrmula |11
used in the method of ther (ipyention, R9 and RO are
each nethyl. | n another enbodi t, in the conmpound of
Formula 15 WO 2006/ 034414 PCR(US2005/034015 111 used
in the method of the inventignh, RR9 and Ri t oget her
with the carbon to which they are attached,” are
connentagiampcéuwicailnefEistivasattitregeobfwheieie t3s 1,12n3,6%d; Ro, Ra, Re, and Ry
enbo (o¥ase]e]
e OB ipl B GE 2 TERERS, Qb SRigkERolHh HIFROCHENE ko
aﬁbnmmp@mCHg bsRadisleRyg, togathelr wiﬂet}s lqambolﬁ towlipleithay ars aftached are

I n one enbo

t
OtnBoted 1 formy S0SSIBOGLIRAL, 5t 0% T8 on'bsy 7 I 8ected from COZH,
CONHB(OH-4lity], FOONHE O )h-leyclodlioy, GOEHR{G),-héterontiyh GIG)NHS(O)Z-aryl

%%)?\%—Ist(g)z(-jhee%errc?a%ysleort tggazoie provided that when Z is COOH and R¢ is H, F, Cl, or Br,

fa
3

Rz, Rs, Ry, and Rg-Rj¢ are not each hydrogen.

In one embodiment, the compounds of Formula IV for use in the methods of the
invention have one or more of the following characteristics: an inhibition constant (K;) with
regard to H1 receptor binding of less than 500 nM; a K; with regard to off target binding to an
off target selected from M1, M2, M3, D1, D2, .l and o2 that is greater than 500 nM and/or

more than 5 times greater than the K; with regard to the H1 receptor; a nonREM peak time
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to sl eep onset, increase the average sl eep bout
| ength, and/or increase the maxi mum sl eep bout

WO eowgiobu414 n anot her enbodi nent, the nmet hod of PEEUS2005/034015

invention is used to treat a sleep disorder by
adm ni stering a conpound of Forrmula I1l. The sl eep
di sorder is, for exanple, circadian 10 rhythm
abnormality, insomia, parasonmnia, sleep apnea

syndrone, narcol epsy or hypersomia. |n another
vARP &t is drddeer KRY 8590 IRAREM déepSet Bovd bireichbiet dur after the cornpound is
nmodul ating sleep in a subject by .ad teri %P ﬂ
dmiyBeed i A WhicapeGETERI Y OEt PRt jen gleg olghot fess than 20

':Hﬁ'@@fé? goﬂ?}gouﬁ@ G684k Bhat ﬁfoduc@%laxuﬁan sIéepgNonfolidatidi) a ltilg&l Gleep bout

harmaceutical |y effective salt thereof
st gsbair than 13 minutps inglurasioniguet [egestecprput pFETggAmcrds greater than

W&%&g&@%md dsin q bas@fng ?Igﬁa othC@ at%st mﬁﬁrs prlor to

ARGt tRL Of the cymeamed tod sujech en evartss slern bow el 1Stgﬁ"é‘§ér 08 5

@%ut%g atabs (1t 862&’? ncﬂ)? Stsﬁgu éfﬂ%r Olripott etgtg g{éﬁjgg d8&s Bt ﬂ%duce
Wl@)aﬁroﬂ:htkyﬂmb@ﬂlhﬁ@@)l@- @x;xmms'a&tkyll of the compound toa subJect does

CONHS
"o D HEPEROR Sier: b PRSI ot e sommepd g et docs ot
%s%@gg@@tg@ﬁdhlﬁﬁ ldcsmb’ré)f1 EG}?VS%, relaive By the 202 gffm ofReep.

The da it aubaioeyr e combora g Rommith £y SR TR hogs of e

ihxitioh RMEIRE bPMoRDE %e&ﬂ&oxﬂhg ohract@fstitdnen fnhibitn cogstant (K;) with

characteristics: hi bi t : ith ... ..
Y L R R R
Aﬁfta&e% £b1éc?ea6ffo% i, MfszBaDQ emz i1l 6O tha@ isteat@fiffant 18KrGEE nonREM
selected fromM VB D2, al and a2 that

) S
ek timevalup Hhat B (ggaatq:mbaﬁ éﬁ%rnoggEW@ptpﬁra];pus by thedlaird hour after the

I
R R

thiad 2emituges firsogpesndsiosesibai PEEYE O RRENSIcsR gorselidaigira longest
{fé/eptbrc])gt elil il greﬂgrl‘{flanaﬁt rﬁ{nu{eg & GRIRAUAY ldngest ey Bu$ [ﬁ_z@srt ghtment is

: cumulatirve total ifncredse in non
@bﬁﬁﬁhaﬁf ormqual kee3 minuitesrwl20 adiwstedinsing 4 aselinsrvplva obitaned aisleast 24

léquése%{)% g‘h? mlfuﬁla%lon oﬂh%lco gdﬁ{&qg 8' lg@ctt 'a(ﬂr&vergge! s‘?&g ®oht that is greater

b Adignes ab @Esolum’;gaek,tadﬁilmﬁmtlbm of thp ostnp(tuné m zngﬂpject dpes not produce
eat than 5.0

Fﬁ‘?ba Jpugts Oﬁggelg}%dgsogglgaa flﬁlg a‘ﬂsléf%g?n (‘)’}Qﬁ cz)%rﬂ*gﬂé& £% subject does
Rtiappredighbly aGBi RV sRED; @id dminherati@ngfabendntpouad ®ulspett;does not

an aver.age._s p_bout that e r tha m nut es
GiePTapRIB PRl ’;5@3% locgawf% i2 ‘f"ﬁ%(tr?lgthvegtf’ ﬁleﬁ’(?“&% r?ng‘i}ﬁ 8‘{‘n ilfeep
subj egtanSasenbBlinRhe tHéEBmpound of Formula IV for use in the methods of the

invention has one or more of the following characteristics: an inhibition constant (Kj) with

regard to H1 receptor binding of less than 150 nM; a K; with regard to off target binding to an
off target selected from M1, M2, and M3, that is greater than 10 pM; a nonREM peak time
value that is greater than 55% nonREM sleep per hour by the third hour after the compound is
administered to a subject; a cumulative total increase in nonREM sleep not less than 20
minutes for compound doses that produce maximum sleep consolidation; a longest sleep bout
that is greater than 17 minutes in duration; net longest sleep bout post treatment is greater than

or equal to 5 minutes when adjusted using a baseline value obtained at least 24 hours prior to
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appreci abl e anmounts of rebound i nsomi a;
adm ni stration of the conpound to a subject does not
wapmemsidabl y i nhi bit REM sl eep; and adni ni st r ap¢DOSIID5/034015
t he conpound to a subject does not 10
di sproportionately inhibit |oconotor activity relative
to the normal effects of sleep. In another enbodi nent,
the conpound of Fornmula IV for use in the nethods of
the invention has one or nore of the foll ow ng
2ERRIBEHEH dfid dofipottl fohtubjeét] mve@gs Elaeﬁboélt(t)hat/\ts gieater than 6
regard to Hl receptor bjnding of gg M
nyauief at AbsobippegkiradmaRistratign gethe B?IHB‘?%B iq %S he" T DR &‘Bt"e
gﬁle&c%l@&in(ﬁtfn%f Mbouh®insMBnia;dlimiletratioh ofihe c@ﬁpddﬂa&o h §ubJect does

eater than m a nonREM 15 peak time valu 45

ngapateciebly Helrb S BB RENAAEBRSEPT AEF SHYPLHE 1q hfipipet does ot
til By QARdtEE 1DhEfcbfive ® the RoHRiaB&tects of

dgsgﬁ ﬁ%%??&éh?%tg? |ﬁ%¢%a;§lln nonRENfslgep of not
sleeiss  t han 20 ninutes for conpound doses that produce
maxi gum sl een G ot!he g%h#n S oPFO RSO used inecﬁprnl%@kiﬁ of the
that 15 grea er nutes 1 n duration;
mvengast isdleep bout post treatnment is greater than or
equal_to 3 ntnut ti
val ud GBeRPs g181e € Cgmtpo'f% 03\3[ ﬁ%ﬁl?i\] g%dgirl %%th&%f the invention
i@éHIéchdSiohﬁzt d:cﬁmipoﬁﬁd dHiEormohIva by B/cal'éd) lapdaE\t’e an

g\égg eﬁ’g)gﬁ gﬁherfp%fl?daof tg [ i%gﬁt;n éstuggcp toor{tI N 'Ih;ﬂé ﬁg‘ep%ty

aﬂﬂﬁhlﬁ@ﬁngm&pﬁmd ¢JhFodigle IVateré)ampaﬁhemaﬁmdl nnﬁ:ed)fo decrease the time
rebound i nsomi a; adntg%strat jQn of .the coqﬁg wumu A een bout
tg slsproRnsetaErsase i avsRge SlErRpA, eppih Anior BIERiE] 18R FaxigiET sieep

186, Nin Sh 84l BTbo@imeht) eleca@m@mmdhet 1ﬁv<ﬂ1t1$nl bjsed todmesa sm{dp disorder by
disproportionately i nhi bi_t gconot gctl t¥ rqlativ
adgrinipteringcy seapownd dfdiosmplp I d §opdex ample, circa

ng@ﬂda'bﬁgrﬂ{ahtyt RSohBARAHRGMATR, TR Abhed sbﬁdr{ﬁtﬁé nldﬁ:@leps’y drih@persomnia.
ho

ds of th i nventi on has one or npre

f ol | dokmaghes h%i\e%te’thé inveniiensrelaigs tq pmpthpd P%‘H@ﬁﬂg‘gﬁﬁﬁp i subject by
at%tlﬁsteﬁ}%?g%'t diBjebih tﬁ&ﬁﬁ&h@!ﬂy@ff@g{v@ an%fmt' of %%oﬁnb&ﬁld:b'f @elected from

th regard to off "target bin % an
e@mmnd $6).8c4, éd6,f7r, 8n9, N0, 11nB2, 13nH 4B, 16t h7at1 4159 89> e?ét@p 23 24,25,

%fﬂ 2%5%% 3&%%@@\@?%‘( i Bﬁf%9 M@htlfhzt hatgi 5, a8, eﬁtﬁ 49, 50,

eep per our third hour afte

§1h&2,C6nPpHaRE6) 57,36, 29, rﬁlst?eﬁé,th@S éGéIbP%éP 70571, 72, 73 74,775,
l.at tQt r REM sl eep not | ess

f‘tﬂ'ff 7%0J7§f§r? ngat gis ?(r)%% g%’%%b%ﬁﬁap%ses t hat produce
maxi mi anahaospectoﬂsoﬂwed’adm whtes o 4 omgmand of Bamuladut
that is greater than 17 m nutes in duration; net
| ongest sl eep bout post treatnent is greater than or
equal to 5 m nutes when adjusted using a baseline
val ue obtai ned at |east 24 hours prior to 17 WO
2006/ 034414 PCT/ US2005/ 034015 admi ni stration of the
conmpound to a subject; an average sleep bout that is
greater than 6 mnutes at absol ute peak;
adm ni stration of the conmpound to a subject does not
produce appreci able anmounts of rebound i nsomi a;
adm ni stration of the conpound to a subject does not
appreciably inhibit REM sl eep; and adm ni stration of
the conpound to a subject does not 5
di sproportionately inhibit |oconotor activity or notor
tone relative to the normal effects of sleep.
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In one enbodi nent, in the conpound of Fornula IV used
in the nethod of the invention, t is 1 or 2. In one

weedvods4aent , the conpound of Formula |V used iPCT/H82005/034015

met hod of the invention 10 is selected froma
conmpound of Formula IVa, Vb, IVc, IVd, and IVe. In
one enbodi nent, the nmethod of the invention is used to
nodul ate sl eep by admnistering a conmpound of Formula
IV, for exanple the nmethod is used to decrease the
time to sleep onset, increas&ther,average sleep bout

| ength, and/or increase im sl eep bout

| ength. I n anot her &kt et hod of the
invention is used to t di sorder by 15

adm ni stering a conpgu a |V. The sleep

di sorder is, for exanple; cfrcadian rhythm

abnormality, insomia, pé;jz?nnia, sl eep apnea

syndrone, narcol epsy or hypefsomia. |In another
aspect, the invention rel s to a nmethod of

nmodul ating sleep in a suqbﬁgt by admnistering to the
subj ect a therapeutically éifectlve anmount of a
conpound of sel ected fron1mgg gund 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 1415, 16, 17 18, 19 20,
21, 22, 23, 24, 25, 20 26, mﬂ,%S 29, 30 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 4;, 42, 43, 44, 45, 46,

47, 48, 49, 50, 51, 52, 53, @&4) 3>, 56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 61%(58 69, 70, 71, 72,

73, 74, 75, 76, 77, 78, 79, @y %a 82, 83, 84 85
86, 87, or 88. In another aspect, the invention
relates to a conmpound of Formu¥a |I: 18 WO AD06/ 034414

E6CT1\IL(J)'%I%OE%5/ 034 1%}’(6%%@1}‘?? %thcyeo%%v&eraw m( %_cé? aﬁ?% aI\L RA
iﬁ@ﬂ%}l@pnﬂi?anzmége) 0, D, & 4p|3ﬁcb‘rl’6&lKemt1 iYcat) iydepbddently, ubsea Y, S, C(O),
ég,eorr%%f ‘R irRel 1'24 @5, I& R, ang Rg are 1n<ﬁpendeﬁtly selected from H, F, Cl, Br,
OH, CF3, CH3, C,-Cg straight chain alkyl, C3-Cg branched alkyl, C3-C7 cycloalkyl, C3-Cy
heterocyclyl, OCH;, OCF;, CH,OCH3, CH,CH,OCH3, CH,OCH,CHj, C;-Cs hydroxyalkyl,
and C;-Cs alkoxy; any hydrogen in the CH, groups in the linker is optionally substituted with
H, F, Cl, Br, OH, CF3, CHj;, C,-Cs straight chain alkyl, C;-Cs branched alkyl, C3-C; cycloalkyl,
C3-C7 heterocyclyl, OCH3, OCF3, CH,OCH3, CH,CH,OCH3, CH,OCH,CH3, C1-Cs
hydroxyalkyl, or C;-Cs alkoxy; Ro, Rio, Ri1, and Ry are, independently, H, C;-C straight
chain alkyl, C,-Cs branched alkyl, or Ry and Ry together with the carbon to which they are
attached are absent or are connected to form a spiro ring of size 3, 4, 5, 6, or 7 atoms, or Ry
and Ry, together with the carbon to which they are attached, are connected to form a spiro ring
of size 3, 4, 5, 6, or 7 atoms, or substituents on two different carbon atoms are connected to
form a ring of size 3, 4, 5, 6, or 7; Z is selected from CO,H, CO2R13 (where Ry3 is C;-Cg alkyl),
CONR 4R 5 (where Ry4 and R;s are, independently, hydrogen or lower alkyl), CONHS(O).-
alkyl, CONHS(O),-cycloalkyl, CONHS(O),-heteroalkyl, CONHS(O),-aryl, CONHS(O),-
heteroaryl, S(0);NHCO-alkyl, S(O),NHCO-cycloalkyl, S(O);NHCO-heteroalkyl,
S(0),NHCO-aryl, S(0);NHCO-heteroaryl, CONHS(0),NH-alkyl, CONHS(O),NH-cycloalkyl,
CONHS(0),NH-heteroalkyl, CONHS(O),N-aryl, CONHS(O),NH-heteroaryl, SO;H, SO,H,
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i ndependently, an integer 0, 1, 2, 3, 4, 5, or 6; X
and Y are, independently, absent, 0, S, C(O, SO or

w@EaRso0RsI4 R2, R3, R4, R5, R6, R7, and R8 are PCT/US2005/034015

i ndependently selected fromH, F, d, Br, 5 OH CF3,

CH3, C2-C6 straight chain alkyl, C3-C6 branched al kyl,
C3-C7 cycloal kyl, C3-C7 heterocyclyl, OCH3, OCF3,
CH20OCH3, CH2CH2OCH3, CH2OCH2CH3, d -C6 hydroxyal kyl ,

and Cl-C6 al koxy; any hydrogen in the CH2 groups in

the linker is optionally substituted with H F, d, N/N
Br, OH CF3, CH3, C2-C6 straight chain al kyl, C3-C6 J\
branched al kyl, C3-C7 cycloal kyl, C3-C7 heterocycl yl-é%

S@ﬁhc@ﬁ%l, S@RERE arH R OHRECH3hetdbiz CPRKGH), (FA(OJOH]
hydr oxyal Kyl , or ,C1-C6 al koxy; R9 Ri o, Rl1, and R12

are, ind nden , H%l C6 s ght chain al kyl,
C2-C6 bm ¥|I N/}\ /\3,30 together with the
carbon $o |c§ they ¢ Tatt are absent or are
connected No formya SpiRNo ring o size 3, 4

(®trazote}s, of R11 @nd R125 t offet he Wfﬂlqeﬁ@aéggﬁbﬁlst(g(BOH or
d’&k’r)]%ﬂ ahdRYis3 &éﬁﬁcgﬁ@ﬁg‘é s A% 5ODAE GhedcH Bydr@¥oR) RrtRipiévided that

or atons, or substituents
vﬂRnﬁmiszeldofXés:dmntcar bon atorrs are connected to 15 form

a ri Tﬁ?’ Stﬁ)%l 't His ﬂ%&lf&’émgf; &aﬁ%? ifg&tnﬁgesfiﬁcgﬁﬁe acyl

wher'e
(vvhere R14 and R15 are, independentl ydrog
| ower al kyl), CONHS(O) 2- al kyl, (Ng)é cycl»g? kl\}/)u\
CONHS(.O) 2- het er oal kyl
yHpramydgsy For @@@}’%Néé@ have #H%g%%? 2NHCO cycl oaI kyI , Where

\ﬁ(lg. &Nﬁ%ﬁl@h%ﬂ% #aeked tD(iYdAHGRR effeets, of the polar surface area of the Z

N%%gﬂgﬁé%g%%xﬁp%%g&@@@%%go& %lglrf"(te Pf excretion

SANHRE O Bl 12 bivthine SRR 2Nk e tVE st tidbnts Hoids pﬁ@éd include an
19 WO 2006/ 034414 PCT/ US2005/ 034015 HN' NON g?» Zt gl
Byl @MPICDtion conairapmHETIPL & riplsp e hgrescTRat %‘QZ@P edego

@%-}Ii %zg&&fﬂj a gé&oaﬁy‘l/%@ uf %tl%ﬂlgmnw&ﬂhmond) a

O -~ azol e) 5
Imtoviydbtigiohpanarg §raep; @facbatawaaf erqupCyRtignal U RRiyE H‘"&’ras those
hal ogen, R1-R5 and R7-Rl2 are not e ch hydr ogen,

further proy déd Dhat \J0i s zero, %0 s absgn 5\\//
In one en’@-&S { E\@I/ /\%Qﬁ_y'ehes /'”\ \r
1a_aul f enagi. dés ithcl lﬁﬂ? adyl N NS 25 2onam desH ,

Piexanpl e, Z can have the formula Hor H, vvhere W
is a substituent chosen as need@d bo duI ate

ef Cecpbs gf t he gpol-ar surface a o ’/th
S SR °’“° U
Y \V SN0

H

9]

\ O\\ Y/
/ 7’
\G where V is one or more

side chains selected to modulate the pKa of the acylsulfonamide moiety, or to affect the
physical or metabolic properties of the compound. Examples of V side chains include
halogens such as F, Cl, or Br; C;-Cs alkoxy groups such as OCH; or OCH,CHjs; C;-Cs alkyl or
C3-Cs cycloalkyl groups such as CHs, CF3, or cyclopropyl; heteroatom substituted C;-Cg alkyl
or C3-Cs cycloalkyl, such as CH;OCH3, or CH;OCH,CHs; electron withdrawing groups such
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15

noi ety such that the desired | evel of oral absorption,
CNS penetration, and rate of excretion into urine or

whR0oe/08=10bt ai ned. Exanpl es of useful W substiPCEOER05/034015

for this purpose include an 10 al kyl group (optionally
contai ning a double or triple bond or heteroatom
substituted e.g., CH2CH3 or CH2OCH2CH3), a cycl oal kyl
group (optionally containing a double bond), a
heterocyclyl group, an aryl group, or a heteroaryl
group, optionally substituted, @uq{l as those OOOO0OO
OOOOO\4O h SI \SmS N \ ~CA3 "t~. N -CF3
N -~ CH2CH3 H shown bel ow*t0 EP/O\Q 0 h~S O 00
OU ONHS "Z c~1 "2KN''-A H/ HHOOO
TACNH adsstang) o apide, o pisyifopa~~ H 15 N WHar el pidghieonars),
rmre side chains selected to nodul atg the pKa of the
sulfonam de noiety, or to affect]tha physical or
negleb @ prQ,pertles of the conpo ﬁxg €sqef V
{ncl ude hal ogens such as FH C} or Br;
al Nbx groups such as OCH3 or OCH2 ~oCl- C6
aI kyI or \G’z’—"bgj such as , CF3, or
cycl opropyl; h te%oa@?’n&ﬁ% Q{J%t%ed Cl- Co6 gl'{lfyl 20 or
C3- Cdn @9‘?:13@31(1’(1?1311’[ %w@rsuﬁgn@bizmb el faCHREOGHACRIA0y! sulfamides.

el ectron withdraw ng groups ch 20 %06 34414
PCT/ US2005/ 034015 O O ~ \\/,QZI ~
ketone, an amde, or a s SN aand"z,g F
isomers), OO~ 0 | 00\ Al - lkNll H l
For example, Z can have the formula or Ro , Where R, and
Ry, are, independently, for example an alkyl group, a cycloalkyl group, a heterocyclyl group, an
aryl group, or a heteroaryl group, optionally substituted. Examples include the following;

O

Q. .0
O o O o \W/ 0
o] o s7
N 7 ~N ol /A
S S -2 N
NG I A \N/\QL"”H ‘?'L?“\ "
H | H | H |
Y%
o} 0 Y
2 a0 [
7 7 Y
2 N7 N SN SIS
H H NN
o L b
, ~, 3 (where V is a halogen

such as F, C, or Br; C;-Cs alkoxy such as OCH; or OCH,CH3; C;-Cg alkyl or C3-Cg cycloalkyl

such as CHs, CF3, cyclopropyl; heteroatom substituted C;-Cs alkyl or C3-Cg cycloalkyl, such as

CH,0OCH3, or CH;OCH,CHz; an electron withdrawing group such as CN, a ketone, an amide,
\% \%

AN 0 o A N
3 I Jae [

N
or a sulfone), CH3 (and pyridyl isomers), or " éH3 (and
pyrimidine isomers).

In one embodiment, in the compound of Formula I, R is not hydrogen or halogen. In
another embodiment, in the compound of Formula I, R¢ is methyl, methoxy,

methoxymethylene or hydroxy.
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NS2H 2- HNN O (and pyrimdine isoners), and | In
one enbodinent, Z is a sulfam de. Exanple sul fam des

w0 p@b0sig1acyl sul famdes. 0 OO 0 O O\ ~N I S\ NeCRES2005/034015

~- NN.Ra HI HI1 For exanple, Z can have the fornula
Kb or Kb , where Ra and 5 Rb are, independently, for
exanpl e an al kyl group, a cycloal kyl group, a

het erocyclyl group, an aryl group, or a heteroaryl
group, optionally substituted. Exanples include the

f ol | gyhdeglier BmbddinBhtSinlthe ddhpduid MiGbula H B +Rs MdR,0R(@re each
O0i0OO0O0O0~. HS\NIT N-"NKNSNNHN "? "2," HI
hydrpetthere V is a halogen such as F, O, or Br; C-Cs

al Koxy arstteh e@Boddiabiz, ﬁ’l&h@ﬂ%ﬁ@l ofGlorchlad) adeasthne GBR@Rg is a non-
cycl oal kyl 10 such as

hydrogepabelitnent pad the Eﬂr’é?’dm(ﬁR% Rap%wgrg.ge? ot &other embodiment, at least
cﬁ‘%é Qb ﬁif&%éen 1@1 ucg, i@ Shdbp AT mQhyl (kb8 fehiox e thylene, fluoro,

ectron W thdraw ng group such as CN, a ketone, an
cénmr@évrom@ocilxdrwm 0\ "N N SN\ NI N HI HI or

a su lIlfl Ser e g'gftdl 4L !:(g%ﬂouiﬁﬁgﬁf Silia Ioz{t lé;tkﬁw@%@ &, — Rg are non-

pyri m ne I 'soner n on
Imdrqgem sibstitherfen andithg rémaifig Rs —Retre Ih,VdIliOége rln @rloth%ﬂ eppediment, at

lFast Eé‘)Sno%ql%tE%oﬁy? ﬁﬂb%g rggi géepeﬁcﬂ?t{l?glgetﬁglnﬁgfﬁg Q%ertlﬁ)gimh]@ene,
fhyods, @klpro, Bomo, or hydroxy.

In another embodiment, in the compound of Formula I, at least three of R; — Rg are
non- hydrogen substituents, and the remaining R; — Rg are hydrogen. In another embodiment,
at least three non-hydrogen R; — Rg are independently methyl, methoxy, methoxymethylene,
fluoro, chloro, bromo, or hydroxy.

In another embodiment, in the compound of Formula I, R; is a non-hydrogen
substituent. For example, R; is, e.g., methyl, methoxy, methoxymethylene, fluoro, chloro,
bromo, or hydroxy. In another embodiment, in the compound of Formula I, R; is a non-
hydrogen substituent. For example, R3 is, e.g., methyl, methoxy, methoxymethylene, fluoro,
chloro, bromo, or hydroxy. In another embodiment, in the compound of Formula I, R7is a
non-hydrogen substituent. For example, Ry is, e.g., methyl, methoxy, methoxymethylene,
fluoro, chloro, bromo, or hydroxy. In another embodiment, in the compound of Formula I, R»
and R; are non-hydrogen substituents. For example, R; and R are, e.g., independently,
methyl, methoxy, methoxymethylene, fluoro, chloro, bromo, or hydroxy. In another
embodiment, in the compound of Formula I, R; and R¢ are non-hydrogen substituents. For
example, R, and Rg are, e.g., independently, methyl, methoxy, methoxymethylene, fluoro,
chloro, bromo, or hydroxy. In another embodiment, in the compound of Formula I, Rz and Ry
are non-hydrogen substituents. For example, R, and Ry are, e.g., independently, methyl,
methoxy, methoxymethylene, fluoro, chloro, bromo, or hydroxy. In another embodiment, in
the compound of Formula I, R; and R are non-hydrogen substituents. For example, R and Rg
are, e.g., independently, methyl, methoxy, methoxymethylene, fluoro, chloro, bromo or
hydroxy. In another embodiment, in the compound of Formula I, R3 and Ry are non-hydrogen
substituents. For example, R; and R are, e.g., independently, methyl, methoxy,
methoxymethylene, fluoro, chloro, bromo or hydroxy. In another embodiment, in the

compound of Formula I, R and Ry are non-hydrogen substituents. For example, Rg and Ry are,
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WD 2006/ 034414 PCT/ US2005/ 034015 I n anot her
enbodi nent, in the conmpound of Formula I, R - R5 and

WR2006/0B814r e each hydrogen. In anot her enbodi PENUS2005034015

the conpound of Fornula I, at |east one of Rl - R38 is
a non- hydrogen substituent and the remaining R - R8
are hydrogen. In another enbodinent, at least 5 one
non- hydrogen Rl - R8 is independently nethyl, nethoxy,
met hoxynet hyl ene, fluoro, chloro, brono, or hydroxy.

elgh 11;';’&9&1{31%’:13@ o, m%ﬂioxy,l ethfi8mzeiyims fthoad, chorayhitomol or hydroxy.
east t

D R w&vpgﬁi?f}# ol e “HhoprphRegesmd ks

aldhyARLA e LRt imendtin tHe @8Ebodnddf Foiimiky T Ro gemethyl or
R8 "ar e i ndependent | neth , et hox

mpéhquﬁ&l m)ql BsrBs arg y@qogqﬂa Oln agﬁpg,eg%oglln@ﬁb in the compound of
Fgﬁfgﬁnlg F,)a4{3l it Hleﬁ%ﬁ &, -I5RRe gﬂg? @Ele’ hykifd l%hh eInGAGRaLHAthodfment, in the

| east thre 8 are_ non-
chwom@angnméﬂ Bu@rm@thowwdtﬂqé%ra@ﬁ&s ﬁlierbgdmen R8 are

hydr E@g&oeéﬂeﬂédﬁkﬂ{ Qg%as? BRogH and R% is n%?l%ldr(; h.EH another

non- are 1 n epen y

enbbhiment, a’rﬂeuhmqnfétzh&d emkRy isfilugwes methyh pbmethow onp, or

I;g(rj r XéneI Sl 1me%p ?{t Qler‘c{ R 0&%6%&1 ’thébs {l%on % Gfﬁfm %5} drefttached are

’a_ non- ogen tuent
aBMﬁplnemoﬂ?ér dni-b,odfmegt in thet:buylpqunﬁe)f Rosayla I, Ry and R12 are each methyl.

th en or o | ar
IP ﬁn%{;ﬁgyeﬁgpdlé% by lr?élﬂ 12 aré 3%021 e% ? 'In gﬁé gcg@?mbgﬁmwﬁp Iko'l d Rja,
t5€etl|1e$ wathﬂhb"barﬂmylddi @hieh thw st attaclmdt are Bomeexditvgbey a Rira mng of size 3
net hyl ,. nethoxg 1ho nmet hyl ene, fl uoro,
tEﬂlapﬁq”H¥ g% e AFYHPERDYI TS anot her enbodi nent, in

the g Uw&ﬁﬁbdﬁﬁenFQlﬁﬁ&ﬂra In, anBEhet &mlsodafennayis Iag&d,ratmgé@ and Ry
substituent. For ex

. a s, e.q., t hyl., . .
R AT R are ctep s Sistto FLARPIFE Hgbodgpent, ais
éaycd R%Md Rlom F%fh@is WEkK th@ h@dh EEwhich they bRettaep atentseaf, X and Y are

ornu a

and .are non-h dro sy uents.
qbgcpntem]:hér en]r@dglpﬁglt RS &5, R9e"m6 10 QOgﬁE% é‘ﬂgléfﬁ fagbon to which they
dg@ Ltl?a)éhed eﬁ@ Eﬁ%}’X aﬂ@m%mgﬁthéﬂd@%ﬁ@sunf b4 o, H'pqﬁ Q or 2.

hydroxy. In anot her _enbodi nent, in
c onpdg ﬁmotbefr embpdiment, the crmpeid ot ompda his selerfeft %@}% Eompounds 1-88.
substyj, tag(ﬁﬂér%mbg&fneﬁts}h@ )ééﬁp&ﬁrd oF2 oﬁx‘ﬂﬁa sélé&ed forl Compounds 1, 12,
i ndependent |y, et met hox ene,
13, 40y, 62,6B] ¥ 9!, 76;15@6, ef3 783378,r8z9x§1 8I2n§/ %
enbo R7
are ﬁgn ﬂ£%}d&%%n§ ?ﬁ@ﬁ%ﬁ?ﬁ Eg@ﬂ%&gﬁgf%ﬁ@mﬁﬁgnd R7
are, e.g., |ndependently, nmet hyl , net hoxy,
met hoxynet hyl ene, fl uoro, chloro, bronmo, or hydroxy.
In anot her enbodi ment, in the conpound of Fornula I,
R3 and R6 are non-hydrogen substituents. For exanpl e,
R3 and R6 30 are, e.g., independently, nethyl,
nmet hoxy, nethoxynethyl ene, fluoro, chloro, bronmo or
hydroxy. In another enbodi nent, in the conpound of
Formula I, R3 and R7 are non-hydrogen substituents.
For exanple, R3 and R7 are, e.g., independently,
met hyl , met hoxy, nethoxynethyl ene, fluoro, chloro,
bronmo or hydroxy. In another enbodinment, in the
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conpound of Forrmula I, R6 and R7 are non-hydrogen

substituents. For exanple, R6 and R7 are, 22 WD
wQo@6/0834414 PCT/ US2005/ 034015 e.g., independeeil/U§2005/034015

nmet hyl , met hoxy, met hoxynet hyl ene, fluoro, chloro,

brono, or hydroxy. In another enbodinment, in the

conpound of Formula |, R6 is nethoxy, and Rl-R5 and

R7-R8 are hydrogen. In another enbodinment, in the

conpound of Forrmula I, R2 is nmethyl or nethoxy, and Rl
and R3-R8 are hydrogen. In another enkedinent, in the
conpound of 5 Formula I, R3 is netdh and RI-R2 and
R4-R8 are hydrogen. gkn Q ent, in the

conmpound of Formula I, andeRl - R6 and R8
are hydrogen. In one enp | east one of R2,
R6, and R7 is not hyggo§>'. ot her enbodi nent, at
| east one of R2, R, s fluoro, nethyl, or
met hoxy. In one enbodi nment, and RI O together with
the carbon to which they afe abtached are 10 absent.
I n anot her enbodi nent, in Yhe gonpound of Fornula I
RI1 and R12 are each nethyl N” I n anot her enbodi nent,
R11 and R12 are each ethyl . éﬁ@ anot her enbodi nent, R1l
and R12, together wth the Q@rbon to which they are
attached are connected to fdrma spiro ring of size 3
to 7. The spiroring is, e.dpﬁﬁ &cl opropyl ring. In
one enbodinment, q is zero. In er enbodinent, q is
zero, and R9 and RI O 15 toget {@h),W'th the carbon to
whi ch they are attached are ab§ent. In another
enbodi ment, q is zero, RO and:RI O together with the
carbon to which they are attached are abse X and Y

are  o2lpBimacdulicAiirfRetiveash ﬂﬂteﬁiﬁ ﬁzihereﬁh s, nza'fd:n arRAndepehdently, 0,

RIOto ether with the. c ey
bt hohacrrds & iaen 0. 5 a o &7 sOanGeke Romd % e gpendentiy B
©fc1Br, OH, CF; amg PH,GHAL c@t(cﬁg)z,ldyclaﬁ@pheocm‘@@ﬂ (EHLQCHs, or

t’h nd of Formula I is selected from

e c Co
@H@CI?I{E%@» Rar a&hBﬂOhéfPa iadapeRficREntL Girfe nﬁ?ﬁ“&d Ce branched

Rﬁ@ttﬁé&mﬁqmwﬁdﬁeh zit&hdé?r Arﬁmdt f
%%ﬁr%yzlga%%m%&gtﬁ& 4{, 75 16, 17 8679c 68% ey aioiom

Bspiroging e 34, 51 & o8 étom.srz CfRRH, CORK:4 W@m%ﬁ &y alky)
GOV SRR 8. YOS Qi
$(O)INHCHIRYIml, S(O)NHCO-heteroalkyl, S(0),NHCO-aryl, S(O)ZNHCO-heteroaryl,
CONHS(0),NH-alkyl; CONHS(O),NH-heteroalkyl; CONHS(O),NH-aryl; CONHS(O);NH-
heteroaryl; or tetrazole, provided that when Z is COOH or COOR 3, and R is H or halogen,
R;-Rs and R;-Ry; are not each hydrogen, further provided that when m is zero, X is absent.

In one embodiment, in the compound of Formula II, Re is not hydrogen or halogen. In
another embodiment, in the compound of Formula II, Re is methyl, methoxy,
methoxymethylene or hydroxy.

In another embodiment, in the compound of Formula II, R; — R3 and R are each
hydrogen.

In another embodiment, in the compound of Formula II, R, — Rz and Rg— Ry are
independently hydrogen, methyl, methoxy, methoxymethylene, fluoro, chloro, bromo, or
hydroxy.

In another embodiment, in the compound of Formula II, R, is a non-hydrogen

substituent. For example, R, is, e.g., methyl, methoxy, methoxymethylene, fluoro, chloro,
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X (CH) n/ R ~CH2H2))0 Rlo Z (u) or a
pharmaceutically effective salt thereof, wherein: m
W 200a/084404 ar e, independently, 0, 1, 2, 3, 4, BCT/UK2085/034015
X is absent, 0, S, C(O, SO or SX2; R2, R3, R6, and
R7 are, independently H F, d, Br, OH CF3, CH3,
CH2CH3, CH(CH3) 2, cycl opropyl, OCH3, OCF3, CH2OCH3, or
5 CH2OCH2CH3i R9, and R o, are, independently, H,
Cl-C6 straight chain al kyl; C2-C6 branched al kyl, or
bRInA2BFhydRdkyt 08 SiJIRE eﬂdbbdﬁnkﬂt@m&ﬁé &Iﬁ?ﬁpohﬁd WIF(ﬁhhuIaHE R & enon-

attached are connect d t

e e LIS 0 O o B4, muro,

chl%ro llro% 84 f¥ikoxy. me@}ﬁb&iﬂﬁyﬁt; in the compound of Formula I, R7is a
O 2- héter dal kyl, CONHS(O) 2-ar

n@@ﬁb‘{!;@ggnzsubﬁél(t@pb aroy |examgQ (1372Ne|@@ngﬂtw|methoxy, methoxymethylene,

f@%% %lﬁﬁb e&ﬂghﬁ%@ TR NS a8 h o, in the compound of Formula II, R»
heteroaryl; 10 C(J\IHS(O)ZNH—a kyl ;
aGDREHBE Op-hiirhganeubstitignts: Fooraasiptd) RpppdiRydre, e.g., independently,

e ﬁ%%@gaggs%ﬁﬁ%gﬂ%m Ofﬁio&@%pdn% opnﬁa;b%ggﬁmﬁﬁer

eRibo@meaty th tRe cqRipouad of Romudsald Ro1wpd Re gismonthydropeny substituents. For

S et e B ar b Moo, o

dhyees, Bg i, of hydadxyg dn andther esnbodiment, mm@@bnmmnd of Forhka I1, R, and Ry

SRR REERHBHEDr Forarog Rioh R e PEe S adly, merny

thiBox§ ORPIBLREn iyl Erel fludra, chloro, Rebmo, BBhyainekyR1n ancehmmlbodlment in

g o1 Fooh TREG 45 e Pompycipen sPyERRR LRt 1 el R and
It‘g)’di’é RIE nndeﬁa{deﬂﬂy, nﬁﬁiyh@ﬁ{dhoxy;&hﬁwmtﬂy}dne,rmmré IchIIOfd;)bromo or

oro, braono, or_ 20 hydrox nbo
hyﬁroecmiweﬁeaﬁa KMy w@%ov%oufé)fﬁﬂgu A ﬁhg‘af%gaé%ndn-hydmgen
S%UMC‘HESU &0t exaﬁ‘@[e, &X PR fare, %2% Jifdepnddntly, RRAHVY, | methoxy,
nmet hoxy, net hoxynet hyl ene, uor o, chloro

mefberyoB ke Aupra shiors Prominy ethydppgmin angihep 91813%&1926% in the
&%tonﬁ ofqmﬁﬁﬁ’ih PR, and R, 4:B ﬁo&@;‘ﬂ?&%ﬁ qu&ﬁtu%ﬁt% ”Fl)lfbxlnhple R and Ry

I's ‘a non- hydrogen substituent exa

B8 independenthyymetiol, ynethféfb’h@?tyﬁ’é’ﬂ'fﬁ}h}’é?ﬁlé r?lfqrq)é:}'l@ro, bromo, or
1?){%]': 9(5/0 in Q‘[oﬂ‘%p ?ﬁtf:dl}éﬂrérlug{ faﬁxtl}(e cdn%o&'ﬁp&tﬁ%n@ﬁ’@pm li'EPﬂi‘étlflo)dynand Rz, Rs,

onpoun , R7 1s a non
sdiistard hydndgen. Fbranetbangh@dlrmlt,ug the@ogxpouqqlgztf ﬁ%{mula II, R, is methyl or

Wyt&f? OXXﬂd }?Ekg{ a)ﬁ%i ﬁ%@ﬂ%ﬁgen n al‘n&’tﬂé %n}l])%ﬁ ¥k in ik Qgﬁpouﬂﬁ of

I ment e conpou nd
F@frﬂlﬂ Ia Rslis mXRy! @d(RzFBG, an&Rae hﬂmgeog énarsp(lms @mb@fbmclﬁa in the

%WPEQ%WB%I ?ﬁ’nﬁ o hoxr}’ea{nﬁ %lz’qﬁ’éamﬁ? gﬂﬁ@% }lor 0,

br onn aféthdr\eeibodiynent, tn ’Qll Odnhﬁ)’und of Formula II, Ry and Ry are each methyl. In

another embodiment, Ry and Ry are each ethyl. In another embodiment, Ry and Ry, together

with the carbon to which they are attached, are connected to form a spiro ring of size 3 to 7.
The spiro ring is, e.g., a cyclopropyl ring.

In one embodiment, in the compound of Formula II, o is zero. In another embodiment,
o is zero, and X is absent. In another embodiment, o is zero, X is absent, and the sum of m and
nis 1 or?2.

In another aspect, the invention relates to a compound of Formula III:
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enbodi nent, in the conpound of Fornula Il, R2 and R6

are non-hydrogen substituents. For exanple, R2 and R6
wW@e@s/0di4g , | ndependent |y, nethyl, nethoxy, PCT/US2005/034015

met hoxynet hyl ene, fluoro, 10 chloro, brono, or

hydroxy. In another enbodi nent, in the conpound of

Formula Il, R2 and R7 are non-hydrogen substituents.

For exanple, R2 and R7 are, e.g., independently,

met hyl , net hoxy, nethoxynethylene, fluoro, chloro,

brono, or hydroxy. In another enbodimept, in the

conpound of Formula Il, R3 and R6 non- hydr ogen

substituents. For exagpl e, R30 are, e.g.,

i ndependent |y, nethyl, Y 5Xy, Xyfet hyl ene,

fluoro, chloro, brono, b hydr/6Xy. I n anot her

enbodi nent, in the o Formula 11, R3 and R7

are non-hydrogen substituents. For exanple, R3 and R7

are, e.g., independently, [, nmethoxy,

met hoxynet hyl ene, fluoro, fchlogo, brono, or hydroxy.

I n anot her enbodi nent, in e J conpound of Formula |1,

R6 and R7 are non-hydrogen gubstituents. For exanpl e,

R6 and R7 are, e.g., indegahgiently, nethyl, methoxy,

nmet hoxynet hyl-ene, fl uoro, chboro, bromp, or 20

hydr oxy. | n anot her enbodinqét0 inRthe conpound of

Formula Il, R6 is nmethoxy, an ; , and R7 are
hydrogen. In another enbodi ment, ™~ the conpound of
Fornula Il, R2 is methyl or #ethoxy, and @) R6, and

R7 apg, | ] {..Jn the.
e SRSt BISRLORL BEOUNE 0 s o..
2R%, aareXnyehsene®. S, IGIOR 6L beSOs Radkl, Rernd Ry aref independently, selected
rxul I [ a R3
RAMAOR, 8 FRCR Gt bl i ERE RIS Rt B, SR B

F Ogén. Rot her e
Ro eng Bunarepihddpondantly H, IC;-GRStraight dRhiD adltye @aCdbraehdiydikyl] dr Ro and

not her e di nent d RIO,are . each ethy]. In .
R M SRR to Ry Mo o epmediid fh Riffp spiro ring of
sizaBpAyrs, 6,0orVihutatis; ZHeyelated fivint @ONECONHS(®MPARSE COWNHIO),-
cfgaéarﬂ’(ﬁaé&/\@%gg*-g%gy?ofa}lﬁih gl%l%ﬂé @éé@h&)‘j\{}fﬁbgz?hqrt%&?rﬂggﬁd tetrazole;
peovided Wit whibn £&¢ CODE dnld R8s HSF, 8) &-Brl the@RQRISK,, and Ro-Rg are not
and X i_s. absent. |In another

enhodi nent, . 30 o0.j s .zer

e%‘iﬁﬁ'ﬂf%ﬁﬁt@m&r P@de'sa fhat ‘Xg M A 2eE X 18 éh%ﬂm't- he sum of m
and Iéelaibddinidnt, 3L B&hpRARRSE Forntuller mcl) 8ot Ij’[ﬂlr(%%h 3 Y, or Br.
to a_conpound, of Fornula IIl: 25 WO 2006/ 03441

PCT/ Bnsesbodimsnt in the compaund ofFoymuiadih Redsyot kydrgeen orE, CI, or Br
and Ry, R3, and Ry are hydrogen.

In one embodiment, in the compound of Formula III, Ry, Rz, Rs, and R are,
independently, hydrogen, halogen, methyl, methoxymethylene, methoxy, or hydroxy.

In one embodiment, in the compound of Formula III, R4 is methoxy. In another
embodiment, in the compound of Formula III, R¢ is methoxy, and Ry, R, and R are hydro gen.
In another embodiment, in the compound of Formula III, R, is methyl or methoxy, and Rs, Rg
and Ry are hydrogen. In another embodiment, in the compound of Formula III, R, is methyl
and Rz, Rs and Ry are hydrogen. In another embodiment, in the compound of Formula I1I, R,

is methoxy and R, R and Rg are hydrogen.

26



5

10

15

20

Z Rio or a, pharmaceutically effective salt thereof,
wherein: mand n are, independently, 0,1, 2, 3, or 4,

wo2008/0afasent, 0, S, C(O, SO or S2; R2, R3, Re[/Us0d5/034015

R7 are, independently, selected fromH F, d, Br,

OH, CF3, CH3, CH2CH3, CH(CH2)2, OCH3, CH2OCH3, and
CH2OCH2CH3; 5 R9 and R o, are, independently, H Cl1-C6
straight chain alkyl; C2-C6 branched al kyl, or RO and

R10, together with the carbon to which they are

at t a@:h@%xhea éﬁbé‘cﬁﬁeﬁcﬁlﬁtﬁé dmpb@ﬁm&“oﬁﬁhla GBIy Ry end @ ars eavh methyl.

m.t@rgn@ g‘lmgm %n&t@zeﬂlle? :tlgagtaglgﬂnft{) wﬂc%cgey are attached, are
oENGRAR ﬁmlﬁ%ts%frg ah&yt mzeqjé“glsel@)lao?bp’}‘l ring.

CONHS( O) 2- het eroaryl, and tetraz ? %:_o t)ded t hat
when Izojecentiodpnemhdn fhg cpgpeyndpef Fegmulg [T, f78t Ironothes
eRtbod MMt @ls%ﬂ&nﬁaﬁ {@0kurt O MAGAnhyde0gen, further

provi ded that when mis zero, X is absent. In one
enbodi arather asnect; e invsnkirmAkIcs o Fenraouad ol Jormpe IV not

hydrogen or F, O, or Br. 1In one enbgdinent, in the
compound of Formul a 11, R6 is no /dr ogen or F, C
or Br and R2, R3, In one
enbodi ment, in the cd Rel, R2, R3,

R6, and R7 are, 15 indg —Hydr ogen, halogen

net hyl , nethoxynethy&- , or hydroxy. 1In one
enbodi nent, in the conpound of Formula Ill, R6 is

met hoxy. I'n anot her enbodi , 1n the conpound of
Formula Ill, R6 is nmethoxy] and R2, R3, and R7 are
hydrogen. I n another enbodj nent, in the conmpound of
Formula 111, R2 is nethyl oM wethoxy, and R3, R6 and
R7 are hydrogen. In anothef {e)bodi nent, in the
conpound of Formula 11, R3 I hyl 20 and R2, R6
and R7 are hydrogen. In anothe nbodlnent in the
conpound of Formula Ill, R7 Zs thoxy angiVg2, R3 and

are hydrogen 2006/034 PCT/U 0] 1
I'n ar%@a%m@ﬁ%a?hﬁ# ctiyesalf figreo ﬁféﬁ 8122 ? %g‘%r ﬁ% Re, and Ry
58 elﬂeﬁtl;arhe FEBL !Br,rtﬁ-’t3 hyl1,, OH) GUtof CErO€Rh OBEOCHZCBQ3, Ro-Ryo
0, ether with the carbon to. which tha%
6 %@MH > orchiyrd Bne PP Wil ing cashen 1o Whichyhy arg htaghed, are

gbnn@c‘t& to f&uy éﬂu%r% n@ RY kizd mg 5, d, Br PRRnRIRAH ﬁﬁéléoted ﬁ’orﬁ be,H,
npound of I, i's absent. |In another

@ﬂﬂb@(%ﬁi@l,ﬂ@l&Hg@emcloa}iﬁy& GONHS(N-betergplkHgand tpgazgle provided
&5t WhenlZY / Gha af@ @PtF Cf BleBl!' mén 'Tiz' I%nRF,?InﬁI'R?-RJ 42 flot each

conmpoun O ormu
hydrogen, further provided that when m 1s Zero, X is absent

In one embodiment, in the compound of Formula IV, tis 1 or 2.

In one embodiment, the compound of Formula IV is selected from a compound of
formula IVa, IVb, IVe, IVd, or IVe.

In another aspect the invention relates to a compound selected from Compound 1, 2, 3,
4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74,75, 76,77, 718, 79, 80,
81, 82, 83, 84, 85, 86, 87, or 88.

In another aspect the invention relates to a compound selected from Compounds 1, 12,

13, 40, 61, 62, 63, 70, 71, 74,75, 76, 77,78, 79, 80, 81, 82, 83, and 84.
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10

15

N) ts ZRlo (IV) or a pharmaceutically effective
salt thereof, wherein: t is 1, 2, 3, or 4; R2, R3, RG,

war@eRI4414r e, independently, H F, C, Br, CF3PCIZHS2005/034015

OH, OCH3, CH20CH3, or CH2OCH2CH3i R9-R10 10 are H,
CH3, CH2CH3, or RO and R10, together with the carbon
to which they are attached, are connected to forma
Spiro ring of size 3, 4, 5, 6, or 7 atons; and Z is
sel ected from CO2H, CONHS(O) 2-al kyl ,

CONHE( SeZntib@inat, ke invdaEbir{{s3o B ebmpamd kyving &redormula of
tetrazole; provided that when Zis COOH and R6 is H,

F, d, or 0 @. R2, R3, R7, and R9-R10 are not each
hydrogen,ffﬁ%; er provi ded that when mis zero, X is
absent. 15117 8ne enbodi ment, in the conpound of

For mul a IV%jﬁ is 1 or 2. In one enbodi nent, the

compound of,ﬁ%rnula IVis selected froma conpound of
formula I'va,, | Vb, We, Ivd, or We. In another aspect

t he inventiéh<ielates to a conmpound sel ected frog
Conpondd HO02, 3., of a salt, sglvatp, hygiratg or prgdrug herqof. Ferexample, the
i i d 2 ime#f} theZiaventiBn relates to a
Afmiffrdfo oy dimd 2 ofimZingd o8.cds
18@atelef Cotipour®]. U@nothar e dimet, theyinvepgion adatessg a pradrug of
éz 234154, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,

APPEe ‘57, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,

78, 78 andlkr emBadim8e, tH8 3yvegtign 8Bies 862 pigTmacsnti@dly apgeptable salt of

not her. .aspect the,in [ I .
G TP B E A o2yl FBop A1y R IR hochloride sl
70, 71, 74, 75, 76, 77, 78, 79, 80, 81 82 and
84. 27 WD 2006/ 034414 PCT/ US2005/ 03401 In e
enbodi ment, the invention relates to a ¢onpbund havi ng
the formula of O P N Nor a salt, solv hydr at e,
or prodrug thereof. For exanple, the Co nd 1. Hoof
invention relates to a sol vate of Cbnpoundk%/ In one
enbodi nent, the inventign relates t hyd e of
cOnpgbﬁaeT@“ﬁﬁﬁ%HHFﬁgPf@ﬁ%%ﬁﬁ%%ﬂ??“@ﬁ% inveﬁ?%oﬁ
relates to a prodrug of 5 Conmpound 1. In anot
enbodi nent, the invention relates to a
pharmaceutically acceptable salt of Conpo =N For
exanple, the salt can be an acid addition Sﬁf sgﬁa
as a hydrochl ori de salt. ]

N
In another aspect, the invention relates to the compound: COOH

In another aspect, the invention relates to a composition comprising a compound of the

ar

()

N

formula: HoOC (Compound 1) or a salt, solvate, hydrate, or prodrug thereof, and
at least one pharmaceutically acceptable excipient. In one embodiment, the composition
includes a solvate of Compound 1. In another embodiment, the composition includes a hydrate
of Compound 1. In one embodiment, the composition includes a prodrug of Compound 1. In

another embodiment, the composition includes a pharmaceutically acceptable salt of
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10

15

o ~N(N) HO Y 1In one aspect, the invention rel ates
to the conpound: COOH c¢c~2 CND 2HC1 N Y [In another

W@2@ens4414 he i nvention relates to the conpoundpCTZOSIH03/MB4015

I n anot her aspect, the invention relates to a
conposition conprising a conpound of the o~i HOOC
(Conpound 1) or a salt, solvate, hydrate, or prodrug
thereof, and fornula: at |east one pharmaceutically
accept abl e excipient. In one enbodi nent, the

CORMPRAR 1.1 08 exirislé, UBEGItRa6 BE Medod afditGanplausk dnbddiment of an acid
anot her enbodi nent, the conposition includes a hydrate
agdition sabige p dydrochigrids sat-enbodi nent, the conposition

i ncludes a prodrug of Compound 1. In 15 anothero

enbodi nent, the conposition includes a

phar maceutically acceptable salt of 28 WO 2 4414

PCT/ US2005/ 034015 Conpound 1. For exanple, theNsal i

can be an acid addition salt. One enbodi nment OE jn

acid addition salt is a hydrochloride salt. ai N)

HCl Y In one enbodinent, the invention_.relates td a

conpdsprd arbogimentitys ByRItian reltesde ¢ comBOiAtraceut i€4] | yAnd at
1%%%%}@2%%&%&&51@ £RLptatld Meipgd€l Y 5 I'n anot her

e‘invention relates to a conposition of

COOH and at | east one pharmaceutically accept.a\=0\§;>
exci pient. In another aspect, the invention re
a method of nodulating sleep in a subject, by =N
adm ni stering to a subject in need thereof a E“g 2HCI
C
N

t herapeutically effective anobunt of Conpound 1:

In another embodiment, the invention relates to a composition of COOH and
at least one pharmaceutically acceptable excipient.
In another aspect, the invention relates to a method of modulating sleep in a subject, by

administering to a subject in need thereof a therapeutically effective amount of Compound 1:

of

()

N

Hooc or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof. For
example, the subject is a human. In one embodiment, the sleep modulation is selected from,
for example, decreasing the time to sleep onset, increasing the average sleep bout length, and
increasing the maximum sleep bout length. In one embodiment, the sleep modulation treats a
sleep disorder. Examples of sleep disorders include circadian rhythm abnormality, insomnia,
parasomnia, sleep apnea syndrome, narcolepsy and hypersomnia.

In another aspect, the invention relates to a method of modulating sleep in a subject, by

administering to a subject in need thereof a therapeutically effective amount of Compound 1:
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N Irl HOOC or a pharmaceutically acceptable salt,
sol vate, hydrate, or prodrug thereof. For 10 exanpl e,
W0 b@odsdaject is a human. | n one enbodi nent, thRCEHUSHEP5/034015
nodul ation is selected from for exanple, decreasing
the tinme to sl eep onset, increasing the average sleep
bout length, and increasing the nmaxi mnum sl eep bout
l ength. I n one enbodi ment, the sleep nodul ation treats
a sleep disorder. Exanpl es of sleep disorders include
C|r&ﬂ€Z§n rhythm abnormality, insommia, parasomni a,
nea syndrone, narcol epsy and hypersomnia. 15
ther aspect, the invention relates to a nethod
of Jrodul ating sleep in a subject, by admnistering to
sygbject in need thereof a therapeutically effective
nt of Conpound 1: 29 WO 2006/ 034414
PGT/US2005/ 034015 O p HOOC or a pharmaceutically
RpEEPL abl.e, rrg I‘B]BCC%H+&Y1?ta€0 drsafk Rolvale Wd% WP plobRE Rfreof as a
as a pharnaceutica S|t|on whi ch "i ncl'udes at
phmcewma cpmaomeuhwlmpllugiesaé teagstoap Pearmpesupi¢adiyaccepfable excipient.
exa S @ hunman. In one enbodi nent,
ngﬁﬁsﬂfsgggagg%ﬁ%?%aceutlcalIy acceptable salt,
S oI vat ene enﬂ)obmmbnat%mpounmk ods plprmhesuticsllyiageeptable salt, solvate,
%P%(’j?%lﬁ? %kﬁ)éeofls cg-r'slgllmmsgerg U Etﬁ 0 9 911'__1}1&% g&(!lltl(glf%?{h@lghﬁ§ for

pSddajagifg sle& ia alsubjact. Fdihexambleythe d\ﬁgmt ispthuvoranset s forth
rat her broa

the re i nmpo features o

pr es &t 2h9Yg gﬁ%éFIBﬁm} %%JP‘&%{*‘FHFB an{llﬁ HEJROS; “P%‘H{a“{ Rffures of he
pRs&hRIhtiONintREs: @0k the ldahiléddcsaiisionterdot thanfdiost mayibe understood,
and in order that thegﬁresen ontrlbg?éons ta Egeoﬁft biect
andin erdenybatils Prajspt cORrRPERRS tofhe &F TRy Re oPUCT PP HE ST objests
aan Alatlr&SofPhe SriRnPRANEBH WillhRbink @ppatint Frohekofstloppasaicd

fromthe follow ng detail ed descrlptlon consi dered in
deenmiptipne eoUSITeTRE i CAHICEILTHSR B X3Py LED DESCRI PTI ON
The details of one or nore enbodi nents of the
i nvention are set fortﬁ in th anyi ng
description below Alt BEHHE%ﬁ§$H§?ﬂ8 s and materials
simlar or equivalent 15 to those described herein
can lmedsails ofionk IoEmpfeathod'memts af ﬁmtihwgtiqxﬁ are e fpttemdint
i nvention, the teri

AGEURRAKING de%pﬁgﬁ E%V}/ u@ oug ? m{at%logs B m %gllr?tsgm(lear or ?qulvalent
th R se HEpeARdd Hefeinbdnl belugedaip }ﬂ&rpidiﬂhcé bmtﬁ]getf dles)msetpumwnuon the

In the specifjcation ul.a orns_als

OG0 S en DR estite PO BTy T apcgvantiged Fine

AV RSENSEbe AP rRaBAEE tHeriRstriptibie rl\ﬂltﬁﬁspeaﬁbatloh edisih@ddr forms also

and scientific ternms used herein have.th n

ashésimalie ks ot tinko He e TaTg® GaiPFe o vise, al
é‘%qut s@wﬁﬁ‘ﬁ&ﬁnﬁﬂs@d h&vigmhveOfe RehOAgHingl a8 célifoslga@derstood by

I ct, present specification wll con%ro
one of ordinary sk111 in the art to which this invention belongs. In the case of conflict, the

present specification will control.

Definitions
For convenience, certain terms used in the specification, examples and appended claims

are collected here.

“Treating”, includes any effect, e.g., lessening, reducing, modulating, or eliminating,
that results in the improvement of the condition, disease, disorder, etc. “Treating”, includes
any effect, e.g., lessening, reducing, modulating, or eliminating, that results in the

improvement of the condition, disease, disorder, etc. "Treating" or "treatment” of a discase
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Definitions For convenience, certain terns used in
the specification, exanples and appended clains are

waeolobost4ed here. 25 "Treating", includes any eP€BUB2005/034015

e.g., lessening, reducing, nodulating, or elimnating,
that results in the inprovenent of the condition

di sease, disorder, etc. "Treating", includes any
effect, e.g., lessening, reducing, nodulating, or
elimnating, that results in the inprovenent of the

sﬁ%ﬂélﬁde@ﬂl) ﬁ’eﬁ@ﬁﬁg the%@@sfe@ﬁte., i.€} @using theatihiogl 'symptoms of the
‘treatnment” of a dis 2006/

e SRBOD AT TE SR tbﬂ@?%@ggw 6 5 irdinpping 1 g diseose

sfites @lﬁ%essﬁcﬁy@b exberfonce Gratikpla @Qyﬁn?@m@ loff thie Glideass \Stig; (ﬁ)ﬁnhiﬁltlng the
i sease state not to deve in a subje

dnaagse @@tee;(@o%“@etm&ihw%}o@@@%%&@dio g o sabaigal Saptoms; or (3)
rélie@fn% thdHleallOfse, NOL cé{ﬁfng R Irgﬁﬁﬁerﬁlﬁnéi'ﬂt £3tBYoB YNAé Qifdase state

e di sease State; iting the  disease
os itatlanical syaptoms. r"éz;sqamstatﬁ'én%m/ é‘llyo‘b??é?ﬁ’ I PR SPIEUEE
H£&%S or its clinical synptoms; or (3) 5 relieving the
I Séase state, i.e., causing tenporary or pernanent
regression of the disease state or its clinica

synpt. ” s ease )
condi 8,]%/}] mcl‘,:f'uc?es tsa rﬁa%gr El%hat gﬁgog\ s, 1O ﬁ%sfﬂfg‘ﬁt fl}]a(l: algyel groups (e.g.,
Iﬁfﬁh}uf m}&ﬁ’mﬁ}ﬂ ﬂimtu mentyt, d’!ﬂp}d,, heptyt; logiil, mgmdt ¢ea}’1@;,ﬁ1ran§hgi -¢hain alkyl

St in 8 RS Syt N OpE bl e, B RRY ot

@El@ﬁ@bﬂﬂcﬁl&pbﬂyﬁ Eyctdhex gy @dhﬁe;(tﬂ, gycloonsfl)pﬂb]dyihbstltuted cycloalkyl
%g‘g’fﬁﬁg‘ tf cl@alf(ysi%g%ﬁ%gr%@ Ogﬁls; E%&‘@gﬁf‘%“ér clu é’s a 14)2'? %roups that

1a¥6 bBReR ittoge I f@Qs pfibsphorabdkatbms tehhiting unedr rmyxe Ihyabdwbon

groups, and cycl oal kyl subs
beakops arpely 1R gmé?tafa%@mérlﬁiﬂml%f %H%ééﬁh%%ﬁ#mcm In certain
6 Rbntsh b BER Bhaift Bf Bribiched cHBOAB BEHUS offe@BBcarbon atoms in its

repl aci ng one or nore hydrocarbon ckho car bon
e khone &5, - ReiPBFERES APURISSICA B bR O, B i OBt embodiments
Wboﬁ Brofrfe! lﬁdeaflse,ﬁ@@f%gl'k?ﬁ Rhvo fréin Hrécto @ipht €fidonhtoms in
or

ranched chain al kyl has siXx or fewer carbon atons
their fingstrughiek s qtleer gmbodiments bavs five(of aix GAPORY At rng structure.

%3-(5:6 idlc e?{tlﬁﬂ??&%s CORhifhe laf!]@ k15, 8t H8fHLENSHS. W@Elt}? includes

ur. or ftewer on atons. Likew se, cycloal kyl s have
ﬂhdgumbseumnmngﬂghﬂ,@arﬁ@wﬁam@ﬁﬁsln their ring

structung terin %H(S/I’J JWSOQBHE&eS%%O‘qhﬂg%{ﬁﬁe@Q C% st 4 én\ﬂe‘sﬁ’cfsnﬁl'te)él alkyls”, the

car bons ructure I ncl udes

lattéty;tf v@[dhucfsrsct@ m]lkg]l moiriges baviflg substitdentSreplaeing a dydrossn atom on one or
cl.ude ] [

R T

AlRA| ka1, hlk@rﬂyl halepgh Styidtonyle dlkﬁlbkrbblsflownatylbgnbbsylbxyut ed

Ik l's he tter, of, whic r es
Ak bl i SRR R oR e TS taf Y b RSk
AkoxybRbényt At adofyIBalRflathitecdilywhy ) datitybimihaatiooyie.
Such substituents can |nclug§la f or ex 25 al

alkwdhigerrboryli gyl PRaFPHfErPho ?aé%ﬁhos }gkﬂ RPN %Vludmg-

Ry S8 Reny, |d@a?f]¥y1arﬁ‘1|nl‘5 O Y5:AHnB 0¥y RXdmo, and alkylarylamino), acylamino
aryloxycarbony OXY, carboxyiate al kyl car bony] ,
énshiding @by],s;qrbonylammo, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety. Cycloalkyls can be further substituted, e.g., with the substituents

described above. An “alkylaryl” or an “aralkyl” moiety is an alkyl substituted with an aryl
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al koxycar bonyl , am nocar bonyl, al kyl am nocar bonyl ,
di al kyl am nocar bonyl, al kyl t hi ocar bonyl, al koxyl,

w@b@spbate, phosphonato, phosphinato, cyano, aPg€TUS2005/034015

(i ncluding - NH2, al kylam no, dial kyl am no, aryl am no,

di aryl am no, and al kyl aryl am no), acylam no 30

(i ncludi ng al kyl carbbonyl am no, aryl carbonyl am no,

car banoyl and ureido), am dino, imno, sulfhydryl,

al kylthio, arylthio, thiocarboxylate, sulfates,

&l gxyplﬁmylfnemyl (bemayl)f. Orekyl” aBolidchideyihe sids UhdibTMhERd and unnatural
nitr trifluoronethyl, cyano, azido, heterocyclyl,

gP??Fﬁ |, or an aromatic or heteroaronatic noiety.

Cycl O‘a&ﬂy}]’l ificl6ds ghRpd with hematisiBs hiclddﬁr%% aﬁ‘d Q-meni%feh the
§ubst|tue ts .described above. An " or an
HCOIRgA ey sige-Ting, amatik %Oue%@éftm%m@lddw\a tlh2.a3n 0%t Yteroatoms,
Sws20080 %ﬂmﬁ@f%%%&%@%ﬂ ltt’sleaé Gndhromatic rhng Ex%mples of

phenylnethy (benzyl) " also 1ncludes t

S b HEPSGRClia Repame Ryl firan élnvmnacﬂnd@le tspthjezole, imidazole,
hﬁ%lb‘ qgt?az@fe%?&ow S qg&ﬂxh%l@ if)PlnihP 2{1]19 pgmg%qax?e and

nber ed unconjugate , I'ng,
@frmlﬂ@ex ﬁétthwsﬁ iFrdhaygereQthe 1qrmz ar;&” inoludes mldtlamhah@hg,oups eg.,

I S e lic syste
g’w g:‘g’gi{:l/cé%ee %ftﬁglgﬁer, g%nz%c@}é nzgcﬁgyfazg yl?ena r{%a%oge
bq:pgq)lmj@zblgn@m@hloﬁtaam,ththﬁwedrdxgpheﬁyl[ qmnolinh; iSqafaéiotine, napthridine,

i azol e, im.dazole,  tr ol .
fthglt)lgzb% oﬁulaﬁ,)})tu ?gﬁagnzofur%nz gFgapL}rgfgogng%qqz 1ne.S'§}PFed?rﬁlegroups having
Ipﬂ}errazztome in thy nngismlctmee ma;nﬂso byfeffeiied itds, “agy Betbdydldsk eheterocycles,”

E o & the ter. cl.udes nultlc clic ary

ghr%%lﬂglp gyls _ hetero?rroplg ((“:SI i @'Lé/ %rlowg? JiRg can b§ subsfj q’ggpeeq{énore ring

ieitioax aith Isﬁ;h sobdtineeis @x &é’s@hlﬁad aADeNT aé foir é)Zafﬁ{ e, alkdl, halogen, hydroxyl,
nmet hyl enedi oxyphenyl

R ot FHEE i T HE Rt W ooy ook

dhﬂfb&@faw alﬂtylcﬂﬁéﬂym,%lky%ﬁﬁ&fatﬂoﬁﬂ ald RS HARMCh Byl Qikenylaminocarbonyl,
| groups havi n het ercat ons i n

ﬁg Those ar
3l ﬂ’g §fy HGseRoy o2 1°5‘I"§6Y1bfék‘?néff°é%0@d alkpxygarbegiys|
ehﬁfh&faﬂﬁﬂl‘ﬂ Qlfﬁ:y],thlocﬁﬁio T%loﬁﬁiﬁblﬁﬁe phospH&Hafd, Bﬁésghlﬁato Qyano, amino

e aI‘OﬁHtIC ring can

eroaromati cs'
%‘I?g‘?t‘q& atodemige, %Eylwmﬁmrﬂamm«?g diayydpaming,ané alig/latylasuind), acylamino
@ehstidgt ﬂ@i&a@bcﬁ?laﬁﬁrﬁﬁ Eﬂyﬁgﬁ)oﬂ%%ﬁfo@ﬁaﬁﬂﬁryk %ﬁ i Ld%}i ﬁmdmo, imino,

al kyl ,~ hal ogen, dr oxyl,
S&}%)Y(Bé]p blémlyhl@wy thgq finopharyleteydudfeies, alkylsulfinyl, sulfonato, sulfamoyl,

s%[fﬁﬁéi’lﬁﬁ& i ?%til)\%ﬁfnetlg? 3.{3/819({ YLidd %’ete?ﬂb géﬁ%f Qﬁ(?lgry}{ or an aromatic or

| kyl am’noca ’am noca
@F@@Qﬁ?fﬂﬁm mejetar Baoyl\grqups adﬂ@iodmrfbsndplr pridged Immrahloylmb or heterocyclic

I | k I b Ik b
aﬁ?ﬁgﬁgf on§ﬂ¥£ tﬁSﬁ?E.&@%@ O]X?qmﬂﬁ%géﬁ%a% %&%nﬁ
Ipﬁhﬁphdnaywwnﬁmosphlnato cyano, am no (|nclud|ng

m no, and

g: tz:“g‘?ﬂ "h%"?fes ébﬁgﬁuyﬁﬁ ip {c?grrnﬂ@? e I o g/mﬁiength and possible
Sabdtiflltmrtbﬂwllﬁm deqxribed ytlovarbaoiyt ((fjb\i{talﬂpat 1%3@3 ﬁt@m@ b&Rd For
yary a thio

SpGp ot A BRT oSy e Bh ATl S LRyt bt b, propenyl,
Hattn{/0 péitényl, %@ké‘ngnﬁéﬂtenyl DulehANRHA, anﬂld%ééﬁyll) branched-chain alkenyl
trlfluoroneth¥ cyano azi do, het er ocycl y

£x9yps+ Fiplkenyl ey, alicwitis) eroumst (e-gh sy dersapemiaEycdonentenlycyclohexenyl,
o%l)éhep%n‘f}y Q?clé‘&ﬂmﬁ‘lb %ﬁ-kyb@r Jlk@]?gsﬁﬁtltg{l\g gﬁﬁ&lﬂn&l%oups and cycloalkyl

alcy lic or eteroc
%Pﬁ%%ﬁlk@ywbﬁgu%alkwhgraum Thie @qml “atkesyld fuetier inclgdes alkenyl

gr&ilpk, Al tkibh include oxygen, nitrogen, sulfur or phosphorous atoms replacing one or more

hydrocarbon backbone carbons. In certain embodiments, a straight chain or branched chain
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25 net hyl enedi oxyphenyl ). "Al kenyl" incl udes
unsaturated aliphatic groups anal ogous in |ength and
w@owsiobl4e4 substitution to the al kyl s descri bePCHDS2005/034015
but that contain at |east one double bond. For
exanple, the term "al kenyl" includes straight-chain
al kenyl groups (e.g., ethenyl, propenyl, butenyl,
pent enyl , hexenyl, heptenyl, octenyl, nonenyl, and
decenyl ), branched-chai n al kenyl 30 groups,
aﬁc}éﬂl %%ub%ﬁé’ 1, 2( 8,4 51 ord daﬁ)b@atd?ds ifl Iit|@ Uﬁﬁbcﬁl& (8.g., C2-Cs for straight chain,
cycl opro cycl opent enyl cl ohexe
CeYs Hontapebiaing, CSREt ey P RRPTREiRk Ayt 56 7> or 8 carbon

aWR3A ﬂfeﬁtrﬁlg sEYGhre Al e¥lotih eMP&dimaMthasy Cilve at 4y tarb@ts in the ring
cycl oal kenyl subst.i tut ed al kenyl grouy

The
stregtwenyhe e €hes” in¢ludesalkeny| m pontﬂglag ﬁs % ox ﬁ] carbon atoms.

| ncl ye. 0 YaR P%&hﬁ&ﬁ&s Lotk G Hub SR FRB A QUS “aibetited
repl aci ng one or nore hydrocarbon backbaone carbons,

alkenyd, theilettes nhwhichreafers to alkasy| mpighes hapiae substitughts Fplsme 2
Hroggn n\éﬁg a’%pe%%%éﬂjé B%%%Q%ﬂl @uc@é&ﬁ@t’iﬁ{énts can mclude

carbon atons in its
fmmpleealm ggoups,@Glyas g‘r@rpsshaﬂcmegﬂa hydrpelplkylezhangloxyy

T

err ring
aﬁilédﬂb‘dltyl alkoﬂytﬂrbonylaﬁmmhcmrbcawb olkiylaerinocathamyd, diallrglaginoggrionyl,

RRGaseode @?%{Wl glﬁ’gﬂg& Ssphiatol Bﬁ‘c?%ﬁ“gﬂb 'o?giglrinoes(including -
NI, lafiuBialkylafdieo, h@ﬂmlnaldkeeyiylhlmoazhml@lkyﬂmylamm ),lagylamino

ted al k bst.i t ut
(tq%ﬂl%}rlgtaﬁlgﬁc%&%nﬁmm%n%/%ﬁgﬁb %g kzlﬁlliﬁn% Ieand ulreelcgoe) zylln%m’o imino,

sh 1t MetSo, %@%ﬁ)?t}ﬁt@aﬁoxﬂwﬁ,r@g‘elﬁs :atkymnmnm suifnneto sulfamoyl
h rocarbon backbone rbon aa q~%g¥ tuengl%mamor
soPRTIaR. GUfE: T HRFOTRAAT B R MelSTBYE: SRRy 28
HRRMRSmatdh@agns, hydroxyl, alkylcarbonyloxy,

ary Icarbonﬁlox alkoxycarbonylox

ar y| Sy bonnfidss ynsapigteshaliphaficesroupsiggplesnnp SHgneth gyl possible

lag d@@éfﬂ)@@ﬁm@ t wAlPhRe&@RAPRYIt one triple bond. For
ﬁ*%tﬁﬂaﬁgg%gﬁggiy dlalkywhh1nocarbonyl

cxlataplet Falkpeal henkydes staqlquun aliprend gFoape (<. &?%@'ﬁﬁb REapgny, butynyl,
Ipﬁl;l’%%?gmgﬁ&gl laéi)g)ﬁugp °¢ lnﬁ)on@hﬂ dddGhhyiy bfan@l'léa,cham alkynyl groups, and

yl'a aryl an no, di aryl am n nd
@Iclqalkalr orl cyploallsgnyl s,tbyﬂltawﬂ p,tkynxh grmqu}d’flpfgerm alkynyl ﬁlrther includes

zﬂi‘g@?% %r)%{l;?sohna, {é’gr&y&n e, e%a&}?jfa 36'1‘3?16 Pﬁ’orcéllfs%ﬁcgﬁs‘%ﬁﬂlamﬁg Bne or more

Wd){dohfhoﬁ badkbbiecarivos. yllna:bﬁaln smbbtatnests agitRightsabiafn gfypranched chain
z?lﬁrfy? g%tpgh%s( #,y{ 2”50%5% carg%% : 8m9 K}ﬁgbgi?lgboﬂé 4.8 C,-Ce for straight chain,

el-ky fabydnchedrchaif). Eh@tmh C-C¢” mhledaradkynyﬂra@ups comhiping 2, 3,4, 5, or 6
"Al kynyl " includes unsaturated aliphatic groups

SHBAYAIIBS in length and possible substitution to the

al ky | ehedemerlgasake \ﬁﬁ;ludéybomhuﬁshbmomcbdlmts” hahSubsinged

tr| Ie bond. For npl e i.ncl udes .

e iar of WSS G AUYBE TRy halif i ents eplaing
w&%%’onp B B |hyd1%9ar'9&ﬂ§a\élabﬂne chB¥Y fyins. M@Wltuents can include,
oct ynyl , nonynyl decynyl), branched- ch? @%@ ﬁ%

@r@mple afle Zoyes, WWWS dgloees weryy L aliplcpropatiery.
r 1lata0£1 E4bonyl
e e e e S e i e
mm@oylouko;@p@h@ya aplizasi nﬂy@k}d@mmwébonyl d1a1ky1am1nocarbonyl

alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including -

NH,, alkylamino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino
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hydr ocar bon backbone carbons. In certain enbodi nents,
a straight chain or branched chain al kynyl group has
WQ@2008/03414 5, or 6 carbon atons in its backbonePCEU§2005/034015

C2-C6 for straight chain, 25 C3-C6 for branched

chain). The term " C2-C6" includes al kynyl groups
containing 2, 3, 4, 5 or 6 carbon atons..The term
"aIkynyI" al so includes both "unsubstituted al kynyl s"

and "substituted alkynyls", the latter of which

(1ﬁcﬂﬁ(|ﬁﬁ§alkﬁcﬁb&WﬁmHerﬁbarﬁtﬁlyhﬁﬂndj Qarbathetlj dndeundido), amidino, imino,
repl aci ng. a

s bARISBBH o IS RO QAT TGy PR ooy’

sﬁ%ngxﬁfdoeﬂﬁﬁﬂ]}hﬁuor@h}émm G&éﬁ@?&id@h&fé’fﬁéﬁclﬂwﬂtyﬂ&yl or an aromatic or
hal ogens, hydroxyl, al’ kyl car bonyl oxy,
h@ﬁ@@@ﬁﬁb@ﬁyﬁﬁ&y alkoxycarbonyloxy

aryl 9?@5%55{5@9\5}%@)@ carbéHs WH&@!S@ spedkften] ‘Q(’Mf&l@l’kﬂl includes an alkyl

aryl car bo koxycar bonyl , am nocar bony
gedui ydsalnﬁn@@@pm Ryt havigigd} &)}.’1 4rf> Rob S %’d’ﬁ)}P carbon atoms, in another

é‘h l‘“% h%ﬁ&%&lﬁ ha§|1 k?é}’!; Wmta@omﬂ&a%ﬁgﬁmﬁ@sﬁucmre

including - N
“Iab\kgrl aa«myaa andji‘laWklyallasrnyﬁ’dlanl}alﬂalﬁilmbS ofifor exAmDk, Ao3> 4aiPt 6 carbon
% kyl aryl am no), acylam no 33 WD 2006/ 034414
8¥7U82005/034015 (i ncluding al kyl carbonyl am no,

ar y| cacjiomghded qmmpoumisbladmwietlesalﬁl@lt a@nigindby acyhradiah@H;CO-) or a
sul,

Gﬁlﬁ]f)lg’g gf%‘BXy%%\ g{u¥e§ualc¥ tﬁ}e’ ude 1 ?r'é)%{l;} t\me:Q c’me or rore of of the hydrogen
aﬁiﬁlsfmylaced ot mmﬂdj alkymrbuprs, alhmlyf gmupsoheéogeps, hydroxyl

S ondF B0 Ao RSy s LR S Ao Bl St
B daosyll SryRbibonyl sko:gPpabdyl,athindchibamyl, aakyagmihomlmngu es

oo B GG B S, R Ba st
SRO gxhﬁﬁr(fncluﬁﬁlgam | 11618840, i@Skylamido, adylartinopdiaigtanfino, and
carbon atons in its backbone structure.

dilesyigmimol gy lemiRd e lidig iyl e R g W?@fﬁtﬁﬁ@nl&? carbamoyl and
§r860) ﬁ'ﬂﬁm 0€imigfo, sﬁlfhﬂiryl%lkﬂ!hl(ﬁ afyBhidOMRiocadboXiBate, kﬁlfatés;yikylsulﬁnyl

I nc ounds ‘and noi eties that contain L a
it UMD BOHorgmigp, niey BHTOTSHEL YOS PRI sy,
(ﬁ%ﬁ lrondafl€ %Pﬂ&&o@rﬁiﬁhu&ﬁ@ié{%ﬁ where one or nore of the

rogen atons are replaced by for exanple al kyl
gr ouacylamingii ynchg:\e@gppg:tleqq\a]pqxjg@ A% acyh ;p@pe@kw bonded to an amino group (-
IG;(IIC{)?(I & a @% O Jrex % Ct% Yﬂcﬂf&)ﬁs alﬁ*(lgé}ﬁmngﬁ@ Vh2ee¥sonylamino,
oxycar oxy oxyl at e, yl carbonyl
c&ﬂgahmg]rdaﬂmydldo giokpﬁ(ycar bonyl , am nocarbonyl ,

g: Ez:“?‘ﬁ? E,O {5‘5‘9 OmPOI}'E s%h?ln%}ék . ﬁlg&ﬁz(r?f)ﬁﬂete oaromatlc moiety bound

osp onat o,
ﬂ@h&‘éﬂ»bhyl@tmp E@cympkas ofm‘byi (grc(upnmlchndc plggny Idoxy, naphthyl carboxy, etc.

al kyl L, al ar vl 5
al kyI hé/ 15%511% a(r%é 1%agkdx6§ﬂ<)§1 lecﬂﬁ% Qﬁ(yl Q&ﬂ)s as
Ssdaea @B&@Whﬁmﬁﬁmer ﬂleH@a;{y@ém yilteogemar, sutfar diemmyeplaamg one or more
ur ei do) di no,. i m no, t hi

BHGROERPR DRI TR > RO CP B e R e
S Ul f oNRLGm Sk Balkosib fenasd ﬁ@stxtﬁtbd zum unsubstituted alkyl, alkenyl,
trifluoronethyl éano azi do, hetergﬁ%
et gEoups TovAlanT i i POV ST ahg- S Bl PIEORY groups or
ﬂﬁb)@ﬁ Yadicals) include methoxy, ethoxy, isopropyloxy, propoxy, butoxy, and pentoxy
groups. Examples of substituted alkoxy groups include halogenated alkoxy groups. The
alkoxy groups can be substituted with groups such as alkenyl, alkynyl, halogen, hydroxyl,

alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
34
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"Acyl am no" includes noieties wherein an acyl noiety

is bonded to an amno group (- C(ON or -NC(O-). For
wez@apBa14 t he termincl udes al kyl car bonyl am noPCT/US2005/034015

aryl carbonyl am no, carbanoyl and urei do groups.

"Aroyl" includes conpounds and noieties with an aryl

or heteroaromatic noiety bound 25 to a carbonyl

group. Exanpl es of aroyl groups include phenyl carboxy,
napht hyl carboxy, etc. "Al koxyal kyl"

alklcksbayTl 2pBdrkorlyl, aﬂ(bﬁiycatrlﬁdn@ﬁhiﬁmoyz&bhwﬂ alkytm:rhnmbaﬂ&h}dyl

groups, as descri bed bov % rth %ncuu ;
Rt M s MR RN SN L L R
@gr HrAb %ﬁﬂuﬁiﬁ%ﬁgﬂﬁ %lkﬁ?ﬁhﬁﬁﬁ" dAllgHEnifo, erlarﬁhﬁ@fd‘r@lammo and

The term "al koxy"

almbndm@o)s abdaming fléeiu@zﬁa allprls ey lane4 F%{‘;ﬁnﬂa&rlﬂ% ﬁ%ﬁLDamoyl
aﬁc@u@%&%&iﬁy |1m91 OURRy &Y atik§htkib Yary1thi @fﬁo&aﬂ)o&?la@(mfés,

atom Ikoxy groups (or . _al kox radi cal s)
alkybshifgsl, n@fm@mysulfemhﬂxwlfqn%ﬁpdmw difjuorpypg) ﬂxsfyano azido,

#‘é%(o%ﬁé’lylg ;r?lo plgl? oL C{f Xrgmqtg Pfggéerrge{fgfgﬂ SRoibfiesS Egaﬁﬁf)lﬁéﬁrﬁﬁlo gen

al koxy groups
Sﬂlbslmﬁ%d adkaxy geoupsinclude.dubsre inpilimitedip 4 fhrogrreainsy sdifiporggethoxy,

n
P%gPﬁgh§¥g§§wﬂ§?§lcggggﬂéﬁ&§%¥&% %%?@?FOX%y|oxy
ar y| Gy eanbdrydrayylyl’carbaxptalie’; godp incudeclefed3ing situctures, e.g., 3,
P S2005/ 034015 | car bonyl f
%y % rBrolg?ylo 11 ?n 8rlé'%/l}ri§81:§)elieg¥mgsk @/:hgcllrh%%élgc%%l: or Tnore heteroatoms.
Hiond &tﬂbcﬂiﬁﬁxé}@ abd¢ ﬁ@g]s&upum isleStdm6ananlbmafdﬂhng él-llcwxqalqm” includes

a%)qf;gé(? gg}t]e ol INIO fex gﬁ;&%ﬂg ﬂ%l}%g:iggﬁ Lgyfamﬁ%s%?geter nlgm% 1nc1ude
&&@eﬂ'&%éﬁpsulﬂlﬂdndlﬂ{dspﬂomsyl ani no) acyl ani no
(|nclud|ng al kyl carb nylam

H? rbgqygﬁgino !

car baletjecycls] BARPSGB aasturafg Ohikigs f%t Y T

@H&Méﬁl@ 'oQolaﬁJ Mil&l@l'leo pipbRHiaE, pifeensite h6rphSlitlef ati6fes, lactams such as
, onat o, sulfanoyl, sulfonam do,

Eﬁiﬂ@(i/ @pne@ @qdmyggh@mquultargﬁ, ard sultgg?sd g-Ieter(Pfé(f:léq, %;BWI &4, , pyrrole and

%(a@&u?ﬁéde aﬁ?ﬁaﬁ@ RhAL QN teferyc eSSl RAAMIRL flided Dk Strh@Sres such as
ampl es o

hal ogen substitfuted al koxy groups
quinsllinelend isequingtine. fikeriexamplegofihgteraey ¢lisregoHpg mﬁw pyridine and purine.

I
AR e b o A s
P

desa@ibed alogve) asifor qxamphehaéquy}mdrqziyl gikplapropmidenys arykepderyoxy,

§ o ERY, S ftathonyidsy, oftbomyladalidicafbonth alRbxytBibonyl,

aminecafiengl allylGriwcarbohyl, dkexﬂ,mgsphn’@mhosphqeatm hgsphinato, cyano,

stru 6- e - He

R

Al i aiino) R flapliesiretudirg dikybet tonglamire), wsfbarbnnylamglemarbamoyl and
oxygen, .sul fur an S us } ter C ql I G5 QYRS fonat
aiOb aidiin e BpP R B e 2 it e e oy R tonat
SRABY e sulfoRMhide)] ritld ﬂﬁﬂucﬁ&ﬂbtﬁﬂ?cyahb,la@idaﬂeterqmyp]gl iodli amﬂpmatlc or

perazi ne, hollne Iactones
B e R B i B abae o0 b AR HE e 2 more constuens

Sthink QA6 Sor HRHPIOS Yo dr GIKYT, @ Udver @lkBnyl, ApWEdIoxgWllowletislRYlthio, 2
can have aromatic character. Heterocyclig¢ gro

lomet dliglamineezllopiergk gearherladitie g dpdrggyl, -CFs, or - “CRor the like.

The term “thiocarbonyl” or “thiocarboxy” includes compounds and moieties which
S

oy

contain a carbon atom connected with a double bond to a sulfur atom (

).
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qui nol i ne and i soqui noline. O her exanples of
het erocyclic groups include pyridine and purine. 20

wab@olodt4es ocyclic ring can be substituted at OPET/082005/034015

nore positions with such substituents as described

above, as for exanple, hal ogen, hydroxyl,

al kyl car bonyl oxy, aryl carbonyl oxy, al koxycarbonyl oxy,

aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl,

al koxycar bonyl, am nocarbonyl, al kylthi ocarbonyl,

al koxit termtarsEn &ﬁcﬁ;de@é’lﬁﬁibhﬁdh&ir%omh@%hhmamtain anyaygen bonded to

am no (including -NH2, a am no, kyl am.nq, »
twe 91f@mnﬁ gArben eggnw oarrhe%oat F?S € n@“f gl? xﬁ/ﬁngfgl] es alkoxyalkyl
vﬂﬁéﬂ RSB ah RG], HtbRA, cﬁ'ah@hﬁ%&ch@%bﬂ&lt%onded to an oxygen atom which

ryl car bonyl am no, carbamoyl” and ureido), anidino,
ig mvnbnﬂssbmxdﬁ@/maylptheraqlw Bf%Po, arylthio,

t hi oG4t RER YL incfitdkd éﬁlﬁﬁ)un&lﬂnﬁ HIRs whizH cbamcarbon or a
sul fonam do, nitro, trifluoromethyl, cyano, azido

hateteataye Yerind|to amexygen atpwrvdii¢hcis hpndeR &q the @g})@lﬁaﬂq C@rbonyl group. The
t&?nl ¢ ets%r” ihah&Ls Y dapoogg QH)H 5 s‘ﬁ@ﬂ a?ﬁ@tﬂoﬂ%al%Hmtétﬁdi&@ﬂb&iﬁll

nore cons tuen exarrp
plmipmycaalbdnyl bumeo@nbanylalbdnmxytarb@ﬂ @We rTha Ialkwk glkenyly %\aﬂwnyl groups

a 30 | ower al kylam no, a | ower
%ﬁ?%d%.‘g%y a nitro, a hydroxyl, -CF3, or -CN, or
t h e Iihi €erm ‘THieethee? mcllitids aompimﬂsy'lhd mojeties Whiok eanitax g sulfur atom

| udes tie
bgn %t&{m gltl.g.ﬁuggaﬁ Oélcqrgxatewaf sa%é%nl}glgse 0 tglrc])gtlh rg 1%92%?#11@ are not
13higs t6 allcthma’ﬂ@lé{‘@kﬁﬁk&ﬁ{eﬁjﬁé%d aRﬂﬁédlleZl@BSlmatb@m%lkfﬁmmyb” include

term "et her etie mhlc
CBwewIds v a@}ﬂ}a’i ﬁlﬂfﬁgﬁd %y?%uﬁ?ggo 4 10, sulfur gtont wh %ch is bonded
t9%n ARY PS8, CSTﬁulaxﬂ_}O &he&&@ﬂfﬁll&hlohlkm}ﬂseraﬁd alkdimﬂ]i@syls” refer to

"al koxyal kyl",  which re s to.an al .k
wﬁ ognwﬁle%‘db%rﬁléﬁtl Ia{}‘y{aé}]rlfa@ﬂ ‘F&ﬂ%(ﬂ I&Wéﬁgﬂf‘%ﬂqﬁ’ a sulfur atom
Mbﬁﬁco’vaﬁexﬁ@%h@éattwn bendedrdup. anot her al kyl group. 5
The term "ester" |ngjudes cpngﬁunds and nol§h?es whi ch
cont ks terme dwdony ofr “Bydrapele BTETPHE Tt a8 -QH Bx§gen

at om-fai ﬁrth “h%lo?gpqﬁgu&eg flhbneC BloBBE, Bllodnes RidRR Wit The term

group. m “ester” includes alkoxycarboxy Prou
‘patalogsnatest’ lgoneydl brrplrayp 2 Mgty W@rgm@@ﬁyfirogens are replaced by halogen
#ﬁgpoxycarbonyl but oxycar bonyl , pentoxycarbonyl, etc.

e al kyl, al kenyl, or al kynyl groups are as def i ned
abov eThetemTenthydnoger subssisudng referste isubstionts aivenhan hygregen. Non-

i SRR b ltpfe Aokl e TR b 1l groups,

PRErbon o ‘oat 0
wetther s i nclude, but are not limted to

frbin

?—L (I;t ?lé’roﬁﬁcycﬁylk Ohi pé)ﬁc%g}rc r.aglcaﬁy fe%eas ?or}q'o%r 5’}0'9&l %@iul,(}{ﬂé’s A
@Jckapliylsatyciiagilenyls) rcyabﬂymyls, gjylmpd/bolmdadcycbflg irswhiclytwo or more
atom which is bonded to a r ou

¢arkons AFe FOMMIR tR p@ 81n%ﬁ‘mg§aﬁgnﬁ * arzg Joims lt]%ry%é/ﬂ nqn-adiaipent atoms are
fefmd P HRRBRPURES. BichBPiteringSofhepaldycRtambkbstitalel exmljnlsuch

or al kynyl group is bo ded to ul f wp ﬁﬁ 3
suboanes g%pemeg Ve aé r&xp(glﬂlﬁ agq g1ydroxy alkyl, alkylcarbonyloxy,
arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, alkylaminocarbonyl, aralkylaminocarbonyl, alkenylaminocarbonyl,
alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl, aminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including -
NH,, alkylamino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino

(including alkylcarbonylamino, arylcarbonylamino, carbamoy! and ureido), amidino, imino,
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The term "hydroxy" or "hydroxyl" includes groups wth
an -OH or -0-. The term "hal ogen" includes fluorine,

woheaaiosud14 chl ori ne, iodine, etc. The term PCT/US2005/034015

"per hal ogenat ed” generally refers to a noiety wherein

all hydrogens are replaced by hal ogen 20 atons. The

term "non- hydrogen substituent” refers to substituents

ot her than hydrogen. Non- limting exanples include

al kyl groups, al koxy groups, hal ogen groups, hydroxyl
grifthydrs], amyylluo a@‘ylﬂﬁ@&hloéafﬂﬁ‘oxyiaﬁ@hﬂﬁié@'a)ﬂkyisu‘ll‘inyl %ﬁifb‘rﬁl/& lsﬁlﬁlmoyl

%€§|cw r.ef or nore cyclic rlnﬂw g

PR RO, fe@mrﬁ‘a?tk@nwgo, agidey lﬁaqrwﬁlyl alkyh plylaryl, ofan aromatic
ait@tepsartiBitRIAGHG| Yl S) in which two or nore carbons

are conpon to adjoining rings. Rings that are joined

t hr outfh TERIGHPUR: e fit Vs bereingeters tp agrasg thayds @@e@vely charged at

ﬁﬂyﬁﬁﬁ)glcgﬁqlﬂ A’I{loﬁl@ Erol hsnlgﬁu@cf caltRRyRR YE%e ?ulfoﬁytg glﬁnate sulfamate,

substituted with suc substituents$ as-tlesc

tsBeAPE/L> Phesphate. phiosplisnate, hasmbifate, otighdsrhopdthioate onfqnctlonal equivalents
It alents” n 0 10C D e
@byt CaY Qﬁﬁ% valen® Y g@é@? gr}()llgs)%? kn%% K2 Carl n%ﬁlsosye’r S, e.g.,

aryl oxycar bonyloxy, car car onyl
@PWW@G&TMSHOX}’IQHG Igyduarﬁnuosicfes)wbmpass both classwal bioisosteric

@flﬁu F%ﬂas? n%ﬁ?l%%?c@?’ Clglrs (t)erl]‘l)?l ulgé?gﬂgs}iﬁ%sgpglyoa]w |non-class1ca1 bioisosteres
&b kmwn indhdn(ses, e@mSIIimImah),dh)B The é)ké@yﬂdd?heﬁﬁﬁfy{hm)thg Design and

X, DS LSRR, PSSR At

amqt@@pmnmadaﬂbyﬂam]no and aIkyIaryIan1no) acylan1no

RO e A
ﬁ@@ﬂl&&%é&k?@@’dub@?&%v%é ﬂﬂlﬁlie?c&itﬁtil Mﬁ%lels 0@*31‘6 écﬁﬁ‘g‘ Houps can be
Su at es Su

4 2% %5 ca&%pxylate yls
ng# in F%‘l a L}’?Wlté’ ﬂectzveﬁrpy@ﬁ%ﬁrwzc ﬁ{zqnfzgry (Wlley, 27 ed. 1991);
Hirhﬁdn%ﬂ@ﬁﬁﬁé@ﬁ let alG YRPPendih SSyninehCOREME MinoR) &Ulg 11-8 (John
ar or an aronatic or heteroaromatic nDl
R s 331G amd el upir e Gt 6V elsgad Yoo,
t hat Tihg td¥R0einegrote 4B LHRE" ﬁtlnén&la¥§ {ng%argzg hﬁl@t‘longi_kroup that converts

Ani gni ¢ groups i nclude carboxyl ate,
a3 §FiRe, aEle, @ Ather pitosen-eenidiningmeiety ity @lfzfeﬂeyi chemical group that is

ROLARARY Brert RODS ROQRRAS r?f(‘: ?F%E&Firr&ﬁérﬁlca action. {\Hune epr?tectlng groups

phosggorothloate or fu equi val ent's
argprRterabbigmoser sagily andtsslectelyanigovd vielgrodgsonditions that do not affect

dtlmr BREEShA gr Pg&%ngfeallél xal ?e% of Snfhie (r:ogebclﬁglg %P%tgie %gl%de, but are

a carbo group steres e
n@t hlgstﬁd:fal fotmmll, switl.drenzyl, téaqtyﬂdmbmmsﬂylanldltmmphér@mylgaI

Vi |ca 0 | assi cal
3030804 LN RS B Dl By
tﬁnbbhglsﬂﬁmTMlS) f&oreﬁiybm@hglamyoﬁrbﬁhﬁm-&ﬁrﬁmhﬂﬁll}ﬂl’eﬂgoiﬁﬁﬂb%l 1-
UQIIQE ACHI ; Acade g'ess f n

¥ EY -‘/‘36 thpEYE3EONYI 3] wsﬂ’fb? &Fn%(?f’xy‘é?ﬁb%wi (€BZ), 2-

tgmeuhplsﬂﬂ etha e tfonsy I(mse;, trityPeed QGLithEd eitPlRoupsed-er s t 0 a
f atg &; égmhen attached to a reactiv
(it mett oy frparh FMNG) RE- Veraty i oasbort QVERE) st ke, Otber
st dnvihé yrotﬁﬁﬁg@bﬁ% o8 stiRfABRIar 1D i @RSy G e R skill in the art.
Representative hydroxy protecting groups include those where the hydroxy group is

either acylated or alkylated such as benzyl, and trityl ethers as well as alkyl ethers,
tetrahydropyranyl ethers, trialkylsilyl ethers and allyl ethers.
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15 found in Geen and Wits, Protective Goups in

Organic Chem stry, (Wley, 2nd ed. 1991); Harrison and
wolanoeiosam et al ., Conpendi um of Synt heti c O gaPE€T/US2005/034015

Met hods, Vols. 1-8 (John WIley and Sons, 1971-1996);

and Koci enski, Protecting Goups, (Verlag, 3rd ed.

2003). The term "am ne protecting group” is intended

to mean a functional group that converts an am ne,

am de, or other nitrogen-containing noiety into a

di f f e it cdnifRh@®aind JE@bID Sﬁrthﬁire’i’ &re 2eari wbiidRateiazolnpound that is
inert to the condltlons of a ticu#ar CEEF’ m cal .. St d
syfEigientyoibushie syevivs iselaiian ta g ussibl dseree gF RUTY EPE A gpQHon mixture, an
o RIRYEH R éfﬁca@qus aRlPelticsgbm. i n good yield under
conditions that do not affect other f nctlonal

of t Metherplesantisnecificatipnpthe strestural fprlgeidhe eamppynd F Eﬁﬁ%‘ﬁs a certain

§ t My incRAEd 3l isomers such as

gt 4 Cony Bl 8 rorlP s PR bk b e oo
gmww ygompb ongqal (s@@@)bas@_qmnmmgﬁgghcar on, § ereoisomer, tautomer

L f &R not limited to th
a{f? %he (I)F%y ccfur %%rall}l {ﬂljloalrnggﬁf@ t%xi? agxycné)r 1rcr)1;] ?/I ,o e
dé’schptlcmactmlyd R)nhlylh f@tchy@n;weﬁ, bm?hlylhy bejany one of isomer or a mixture.

lggqegf%;?lg}éé}?%?@?ﬁ n%g%' ;t oxy 37%%2@%5@@% %&f)loleciﬂe and an optically

abtiverodiipyhigi dny |a-r£1‘ehﬂn&ﬁnﬁoflmd1mhy bSESYent inrthe yreseahebmpound, but the
substituted tri

pqugmlnémpqpe]ts H% 1%&3{) ﬁ%ﬁiﬁ{nd?% any one. In addition, a crystal
e fhy Bé Preyenbbitasnydt M hut aap drysﬂalefohn my btshngle or a

c%élglltll qulnlenélgtrln%n %{ %{)&géy&?cienq% hg:;'i a‘ep%{l e?,asr%:cra cggm Qohte gch is
PRSI GBI dedtad¥ Ronl b Gedpt¥se Rt GhRoiid VY veb dipsludelch tistescofeasahe
where the hydroxy group is either acylated or
padsRytliBYeEHO Uch as benzyl, and trityl ethers as well as

al kyht @R rn%‘mad tﬁaﬂh@ %ﬂﬂ&{,ﬁr@ RY EHYbf B dvdipdundslof Blekidvemtibly Include

ethers and al q% ethers. 37 WD 2006/ 034414
am[mejgg (ﬁ@gl;abg gmatomsy; His o bgdlﬁ%ﬁﬂgl acgprdingly; thyj the isomers arising

J*nlri é\f}ﬁargﬁﬁﬂl‘ﬂe& QithAFhERbSe GF 1EORRAMBA, vnlds inldRated
y robust to survive isolation to a useful

dsgnise. Stﬁchpmmqr%/cam’oe ebtained ewbeAntiflY pure dormpclassical separation
tf:%mi%resgésﬂéln sjgag%)gﬁlﬁﬂgggéoﬁﬁ&ieqlé%tfl&%r GiRe H@)rh?t)lﬁ&g@@it this ifvention

the’structural formula of
shdyeexiso ipaeraalsanespic s thereforsean b prodBed soingdividugl stereoisomers or as
conveni ence in sonme cases, but the present invention
TR tdes al| isoners such as geonetrical isoner,
opt i C'HomeﬁMedalaserdpmdathaalmymrbmnqabmblegldarkfennulae but that differ in

t ereoi sqner, tautone
& R eyt o rorun Bl Ink bl S A hERBRA b briggoms i
dpcd. MSonERSHAt dﬂfd:r(iﬂ tiefartahgenfent ofitheir ftamns mcspammreemnnqd and
maybe any ope of isoner or mxture, .There f%ll'aréterlged
SLTRAOMETSC 2 P TR ISHIBAS J12 Aie gl mBET JPassant o gngiad
TR REHiBmBRY 23N steRbis6mbls Yhal Bre@GhsWRritpobletindn tnages are termed
racem c corrpound may be pr eseg\E in the

esent N
bowpoare. St g et G e Do 19 ot agpidogtica
Q{psd%keqﬁg&lg%lmn@pe I'n addition, a crystal
nmor phi sm may be present but is not |imting

any cicymlasom@'f WENS\R cHBIPQYIHgYiEh 4 deagt ong chiggl gentere |Thl?as two
enaﬁﬁ%&e J‘g ms bl c gﬂm‘tg Elill\ga@igﬁéfndl?ﬂﬂir AlsCeitteblid MMGhdividual enantiomer or as

SO-Ca produced by degradation
ohittire of erestermersoApuing ¢omtajiinpequs! dnraints@é endivaduahenantiomeric

?orm of OpposJ(]a Chirality is termed a "racemic mixture". A compound that has more than one

chiral center has 2™ 'enantiomeric pairs, where n is the number of chiral centers. Compounds
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15 present invention. It will be noted that the
structure of sonme of the conpounds of the invention
w0 @14 asymetric (chiral) carbon atons. |tPCHUBMODE34015
under st ood accordingly that the isoners arising from
such asymetry are included within the scope of the
i nvention, unless indicated otherw se. Such isoners
can be obtained in substantially pure form by
cl assi cal separation 20 techni ques and by

with M ROGRE BhLHirhVoea R ina kxigichs 25tidr Al fridévidubh élasierﬁmermd 8s a mixture
of this |nvent|oq . may exist.in Sgﬁ@ﬁh ge t rm% ta
of diastaramess,dumepa @P%ﬁﬁ@&ﬁl%“ﬁ“ﬁﬂ. OV REHme SR Sepe i Riesent
stefeoﬁéme ag;w BSractcH QAR thS4PsolIROEQRMPAYR @S S) bithatlediral center.
denti cal “nol ecul ar fornul ae but thatiﬂlffer in '%?ﬁ h
Ah@alwfp gonfigurdiien sefefs énthie 2BANEEREL IR §PAGE Of the Fybsipesatiichqd o the
1{1 Z tca'géra?ﬂg BB uBits hibghdd t@tt%uhlrbeﬁt%r SHRE ConsidERAB &re ranked in

In the arrangenent of their atons in Spa
agmoedanesr wiglithe' Ssqz@ne?dﬁdeﬁ%(g " Ingple o Pslagelahn Rial dyegw. Chem

175} zttr1r988 éégﬁﬁ%ﬁat‘&fsﬁgﬁhﬁ%%h%géw kAT 1988, 78, 413; Cahn and

ereaci stereol sonmers that are

Iml& guf¥eri. Spodakl @ondlom)or12i GdgleeéalarFefpVeqnﬁéd%ﬁ 12, 81; Cahn, J.,
wena 0 , sonetinmes optical isoners. A carbon
C&FWnﬁ%ﬁnﬂ%% ?llﬁéu noni dentical substituents is

ter Wﬁ(deoilnehﬁ‘dﬂsﬁlﬂérs'tmailfs ithe, digGerécDivirs thht dveedtheir existenga ¢o hindered
co h.at -

r%tﬁté H%‘nglﬁ 61]38?%5 se CBBF&)%JI‘% ongl %l:e :ﬁgffeg Y aig!ién Errlgl?/ ngéﬁﬁ% bty the

p@éﬂx@@dﬁls a&d tedhs,) dr i and Ay a/ihloﬁﬁmhdiat@mlfﬂ“th@groqss araom’(hz sameorgfpposite

enanti oner.s m ont ai,ni

ST T b B SO P o BBk R PRl

I S t @LARY, tBe ShRGREH ad Bt evn@dounds dinysed nﬁhislapphda'am 1nclude all
nmore t han one chiral .center has ZfFenantlone

oA SomaFRREoRt. | STPHE INLATe Gt DRI RO b Qyich the atoms of
6B 5RARAS: A3l &8RRI HDbiceP AHopRAN e HSAOMbIr exibittte to a

nmore than one chiral center may exi st as either an
residéted 1otasion gaused By ipdance rtgguoal oiilarge graupsgpout a central bond. Such

aquogl%tl.ﬁ) 9%@151\?&111}; iR Rixtdk ARWRIAATB kdsGlt BF xbant @dvancwﬁ e

center is present, a stereoisoner
cxhhanmgr@hwz@hmﬁyess fibasliso perstlect APRAAIF BITHRS ¢ 98 ratf@alc isomers in
eEC%% chlral center. Absolute configuration refers
3 e arrangenent in space of the substituents
at t adhetering “¢r|9|$§a15pob|mqrms” erfnosmormhsd ok {asystal £9rast means crystal
ttached h
sl%rgﬁtl?gea I an%}é %i: C% ; @&U r sﬁﬁ t&)lﬁ]\gl\:%tg%o éis%ﬁﬁie' iR Glfﬁ&&t crystal
padkiag arragemeiits lalif W(h@ﬂ)aveetﬁle sdme mrggmal c@npqrﬁltlom ﬂn‘é‘@rent crystal

tgﬂgwsu%:lgﬁlg’ve ggfere?{xg g—r%%g ﬁac apatfeg?sh{ﬁgr%ejl%{)%ﬁamgﬂg points,
deD ity Kahdiﬁﬁk)&ifstaﬁh&pe , Gptival aid ewcmcalﬁ)rwmwmta‘tdltg aabsoludlity.
81, Cahn

116
RQ%%Q@’P@ qc%m fate oﬂg&ﬁé\lh@%}gn ogasﬁe é n%tlrlrg, e%ntc]l other factors may

éalﬂgé dne %{P’sﬁﬂ 880 HOmitad ©rrehl polpinaiphe of thb oorhpaimdsbbaa be prepared by
bonds. hese cowflguratlons are differe

Ll at
enpiehliizatigpeades giffornt condifiops. egoreﬁgnﬂﬁ&smgﬁﬁe@ solyenys o different

&rlve%ﬁgﬁlrémi feabyRatiDationt BSstaNiRatiRs abdi€ferRht fPera@ies; lious modes
opposi t

of cooling, ranglng from very fast to very slow cooling during crystallization, and the like.

Polymorphs are also obtained by heating or melting the disclosed compounds followed by
gradual or fast cooling. The presence of polymorphs is determined by solid probe nuclear
magnetic resonance spectroscopy, infrared spectroscopy, differential scanning calorimetry,

powder X-ray diffraction, and other techniques known to one skilled in the art.
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side of the double bond in the nolecule according to
the Cahn-Ingold-Prelog rules. Further, the structures

wa@paeos4aes conmpounds di scussed in this appli cap€DNS2005/034015

include all 15 atropic isoners thereof. "Atropic

I somers" are a type of stereoisoner in which the atons
of two isoners are arranged differently in space.
Atropic isoners owe their existence to a restricted
rotation caused by hindrance of rotation of |arge

gr OUPYdikbRLIty, fhe 68ABdUALS BthiélpreSane verfifonOfot e‘xans)tmﬁlesalts of the
typically exist as

RETRCIOEAC KW LRI W (AN T

oBREIRGS bRl Bled. NGIBRAiR &afipkeh ldfl@ﬁirzﬁés mdmdeahmmydrates dihydrates,
Isoners in 20 select cases.. The te

efso NaRiPYiE examplenef sphaiep fsiudg Fthm&‘ﬂ?%lf’%FFS’ f‘ (H’§ So%tgﬁa gte-

cr y S t'ﬂutorﬁérg"%few 16 SothPoutils FhoR sERERRY Mkt Mhrksd in '&Yfangement of
sol vate thereof) can crystallize in different cr

apmnﬂgbmtgwlacphgqrﬁg gmgpﬁ and rapifl egilibginmg nlt o &e pﬁc@rsg%ﬁlé;gat compounds of
o] WF{]f ﬁh g}ﬂ%o(fe#)fc'te%%s affke i b gﬂ)tme‘fg Yipdidhid als8M@Binderstood that when
a

usu erent X-ray diffraction patterns
clonnbmmde Hawpagomeric formed, nil tagtquestigtfermsage m@n@thty be within the scope of

Ear A op,ea§18 e ndf ing ?i}qﬁ) ér%hi] adoF?ﬁlﬂ e%h?cféta%’ Ebomer form.

u

Recr Wsina chmp«amﬂonf th@bmmmt invergtion carf ex;styls@ talutomesie iferm which are also

0 t enperat u d ot her, C cause one
T S S T S T e o
COoNMpauB dsmp@inds) Salfrag arodehgs f the ipyeseér fidvieatéini can exiside several

tg%;%gt%{e %Bg,o | tE?]?noll:glg)q \%ﬁﬁ% owanﬁ%lée%]toda{nfdfeg&gﬂg form and
geeﬁléﬁ‘&t@ﬁﬂdrs?zﬂlﬂ inGiRtures Khesdoll Wilzadh emomericiolhesre ircluded within the
t enperatures;. various nodes 30 of .cooli

PR e Oy TG PR dh Pt P fguiomer S soluton. I

olid $4:81, héu%lﬁ b tautdiel fré®niihdes. EvERtHouEH fitsatserah® e described,
obt ai ned by’ heati ng or mel ting the discl osrﬁg conmpounds
the presgms nvpRtiongrckeigs pll tsptopess of ygprpssgt CoFPeMiesence of

pol YNDEARSek & A6 bEFY F19Ebrd ¥infirkdsoic@DBatbifst BAkuilibrium and are
magneti c resonance spectroscopy, infrared
s pBbtao s Jromline Reorsre e 18 SBAThFTIAIE BRIty i the formal

R e e T

RGOhSR0UEAQBYO 1S izatidu IlstpoéﬁblleJ achemical eqyibsigmas tsr taytprgers will be
I%%(ﬁ]gg n11;h Iega\{c tt10%? the tﬁ{torﬁé(fg eﬁdm&r{}%v&gﬂ f‘él&o@fmct,lli‘@ ing temperature,

oun ated or un ydrat e
{olveat, amhp!lflr @he;c)onf:tmt rrf tautom;rsstbat\am 1g@rqmmemtab]g bk gutomerizations is

nol ecul es. Nonlimting exanples of hydrates
?aﬂﬁg%ﬁé’n}%‘ﬁlghydr ates, dihydrates, etc. Nonliniting

exanpbetbe Odricmo typast efaaitoméristethet dapokibkotwoatre sqmmeny obssrved. In
solvates etc. Taut oner s fers t 0 S € p:
Eetr Bt e A RSy T of e P LR A RN s SRS Ring:
Balin hlombri@X iiSéxhitite 8% ¥luasd. Tt afided aea teishli diﬁthmﬂdeﬁyde gwup (-CHO)
to be understood that co oungtﬁ%ﬁ For mul C}_i-.l g% MY Jecul
et W chpipanoleculgirpaclpg Nt 0Rg ¢ %dfo’iytgf%‘lPS )4p 4§ spige molecule
i%ggﬁqil t(lt;nl.?gtsh\gpgyforﬁpnpounds have tautomeri c forms
alT tautoneric forns are intended to be within

scopeTWquméthnﬁ@r@r?@tabﬁe bii Baspiel- depFPiRgRtion: %rﬁ%ﬂmﬂon ofa
ﬁﬁg&ﬂg%igaguoq#qsgh%éno% l f}'dﬁroﬁﬁXanaéﬂﬁg{f?eEenft Pésiionld? 1B, Acid: 1.

conpo res I nvention can exist In a
p@tinetier chofmatwnwﬁ p dﬂogahée@cpaglgn 3. deprotonation at a different position

adjacent to the cation.
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i ntended to be enconpassed within the scope of the
present invention. The conpounds, salts and prodrugs

W@RooblodH4ps esent i nvention can exi st in several PCT/US2005/034015

tautonmeric forms, including the enol and i mne form
and the keto and enam ne formand geonetric isoners
and m xtures thereof. Al such tautoneric forns are
included within the 15 scope of the present invention.
Taut oners exist as m xtures of a tautoneric set in

sol ut Canmoh Brutda@ric afiDdreketonel abhot, Dide L @16 'B:‘crtam lactim, amide -
h one t aut oner

doni,nates. .Even thou
gﬂwﬂﬁ‘gﬂﬂom?w 1&5’@ fcr’r‘\‘}’éﬁfﬁ v ﬂi‘f‘c‘l“’&lfééasaff guanine, thymine, and

tROHIR)EmEn®f eﬂaﬁﬁm@h&%ﬁd’iﬁm@oé?ﬂ%ﬁhﬁkd%x&n RYLRIRE. | S one
of two or nore structural isomers that exist in

equi libriumand are readily converted from one

i someric formto anpofher. This reaction results in the
formaly P ra Bf a hydrogen at om acconpani ed by
a sw t ch™of{zadj aceMt* conj ugated doubl e bonds. In

sol uti ons where taut onerization is possible, a

chenmga h@ei,@ of the tautomers will be

reached. wmicat i 0 of the tautoners. .de ends on. . >
several factors, |E\,cl udi ng tenpetdéture, sol ., and; CH,
pH. The cogur:ep faut omers . "'-fﬂarge i nt.eg nvertabl e

by t ay tioheni s called taGtonerism.: 28 OF thef{ N
varlous Wt oneri sm care pqqyéﬁ‘ e, tvvoH,N%/ ‘
are comonly ob@ved In keto- enol tautonerisma ik
si mul t aneous shi f# of. el ectrGﬂfBSlnd a’ hydmggen atom: L HSP
occurs. Ring- chain tautomerism is exhibited by o
glucose. It arises as a result of the al dehyde group

(- CHOBolvh s EmSHd %lv&ﬁ‘ Qd@udﬁ%ﬁ&s‘&h& cBﬁtQﬁlte}ltH& sYMan‘i’&Sc grf Jon

t he hydroxy grou Oé%lnt e sanme ecul e
ﬁt?lclame?ﬁélp |aEl0(nPtﬁ ﬁgﬁ%wab efcomppurge haveu tomrbem:}ztattuap nflxed molar

ﬁﬁ@ opﬁﬁ@h%ﬁgﬂmﬁé@ in %St?ystaiilne%gﬂ& ghR ntﬂﬁ% &m)né aéolgatga felgQn solvent is

del ocal i zed ani on
‘iﬁ?t@t tb?] salvaghioamedis dihy frateewherbs sqlvecmn isgficohbletha mol&m formed is an

:ﬁ%hglatel Hgdlggag tm% neg[ilpr tl?e co Qoqlﬂggl Flors o;otr ?noge 01|C 8Hes o? water with

cat1 on; . epr oto on a ere
Joﬁﬁ@ﬁtlbwctd‘le wihécthi thmwatdOre s Z@ﬁﬁﬂébﬁlﬁﬁétdte as H,0, such combination

fgg yﬁ%g(}g{nogngq,;gm{eq%i@ggn tautoneric pairs are: ketone

| actam - lactim am de

i m dids waed bbrma,uhowanr ‘srmildgh rdeeds & m;eahm cdsmptgﬁd {tat B structurally
cyt osi ne),

n.the n ni.ne, m ne,
gé ) ﬁkﬁ eto anofhc ﬁ}l cﬁ aﬁ%ﬂgm ?Pénpos A Fﬁs At e :ﬁ:ﬁm@g of one atom by an
dters bfial é].‘ffeﬂe)lt ¢lemédtior indM¥ predneddtd dabular funelibhat-gioup, or the

N.
replademeﬂ\"}l one functional group by another functional group). Thus, an analog is a

compound that is similar or comparable in function and appearance, but not in structure or
origin to the reference compound.

As defined herein, the term “derivative”, refers to compounds that have a common core
structure, and are substituted with various groups as described herein. For example, all of the
compounds represented by Formula I are loxapine derivatives, and have Formula I as a
commion core.

The term “bioisostere” refers to a compound resulting from the exchange of an atom or
of a group of atoms with another, broadly similar, atom or group of atoms. The objective of a

bioisosteric replacement is to create a new compound with similar biological properties to the
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CH HH 5 HSD HSE HSP .,. "Solvates" neans sol vent
addition forns that contain either stoichiometric or

womwessaichi ometri c anounts of solvent. Sone chOpPUSINAT034015

have a tendency to trap a fixed nolar ratio of
solvent nolecules in the crystalline solid state, thus
formng a solvate. If the solvent is 10 water the
solvate formed is a hydrate, when the solvent is

al cohol, the solvate formed is an al cohol ate. Hydrates

mrmtﬁ:anmaﬂldbMetH‘l@s&ﬂiﬁb irdpAdce ABntPhayHRPhPdicItREBIcHB) &%ﬂo%cally

%@é E one_.of ége substances 1 n which th
%ﬁ? !}ag{pgslq cqrpxylip peid Gioksosteres ingluge agyp @11f0§1u‘@1|des, tetfaZf’leS
0fshite bk DhosfHShaes. ok 2. 4. Opak X Eﬁcﬂf}ﬁfo@er CRBhLEREY @ﬁ @1@7 3176 (1996).

rein, the term"analog" reférs to a c

used_h
@ffﬁﬁ‘ﬁﬁﬁ%ro lﬁla’tlt&u%l%tcla{})eﬁm%ﬁqdwr ararbekytic| aaxd higjscsteng. her
but  ditefligfsfag!“18BhiY-1ike c&ﬁ’;%ﬁ@s’”t& Ofdx4 logégmgov%nds” “loxapine-

r.epl acenent qf one atom by an atom
Wrehiomppungls” oy ‘lenaping desvetive CQRpoANgsE it m@nﬂqitoﬁmme.aonags of

Bk&Piid orgﬁnmgﬁnlnégﬁhtgrﬁgggiﬁvo%%ﬂ gg Hﬁgetdltg Hl%lsar% 26R tg% are linked

anot her functi ona anal o
BEvgb o fripyelicting systsinne.L.aa soyen mmpaledt bk;genmnﬁumctguemnolamdmg ring

p r re origin to the
O R s Dt Y R R s Wit o
" der iThattérmd antiigfreing” tefers wrmupdsend thaxtbnha\i@ aIaI—m @eﬂiﬁmﬂr and blocks

tﬁQ 5&1v1t§ tof fﬁgtgl%m% %? d a ugefsﬁﬁ b%tglﬁtstgﬁ%gﬁﬁpg%y g t e @Fepm{e

roups” as escri b
C 0 rrpd’wmsksd heegin, Eth@tehﬁ dslb@p d-?smdﬂvl’l’ @cludérdndifi¥@edt@nized by one skilled
a connon core,

The
T aF 6 ER s B Sl P itond i it gt are
ﬁrh}ﬁ)sai(tbhﬁ Ripep dikordérs af @isdoFEred %bdiﬁtc.leeg desordeRs. o sl Qﬁét%rder also arises
roa atom or group of atons.
“i‘ﬁé“ %ﬁt@ﬁﬁ%’ﬂ&r “b‘?gw%‘] C@?Oggé?é% dispases, SpPHEEPER M 3 Yibjest being treated
witleath@ riedit@UoIBRRIRRURE] tatensd, %éxe&hebéug a?és%lesult has difficulty
fgﬁdlpgertl es to the, 41 WO 2006/ 034414 PCI/ US2005/ 034015

AHCR SR BT enslsER 0§ sEReEipnces papiiesbmgsivep prontyestorative

SRy . £ HBOUH e BApYriQiced 90Dl Rpiaabe.Y based. Exanples of
carboxylic acid bioisosteres include acyl

sul f dHF tr@eYeatingpyslegp Hiserder” alspinshides treating d sleep disorder component

dgf g%g%l%@%% %uch(sc@»QENSa dlgorderg)get %E%elﬁg%r l‘léh\{&' mal?‘s%ﬁiers%ugh as

a@éh@%x&ﬂfﬂleoraawh@tena “eativp ylepr diswilet” mcmm)ﬁm berefichl effect of
amﬁoﬂaﬁﬁ@&ﬁ&%%ﬁn QKR QE&%@la{eg %ﬁthciﬁ A g&g

oxaglne an I ne- Ilke conpounds”
or " [Tbtgn r‘feOIﬂ@M ‘peakl skeep tiowep mﬂeﬂséd dsaniahtohutel pehktamount of

AR OIE 05508l BEAELE 0 AT i e
(eme1§, Whﬁcbds 6 hdmrml@fh hghtts oifdy @ hodturnllgbosatslye il witntoused in a LD
1430 PR R 1 R 080 YeBh R, Efforberted Slur o v
nanREMesteas perchonit B@quivalent to 33 minutes of nonREM sleep per hour.

As used herein, the term “cumulative nonREM sleep” is defined as the net total
aggregate increase in the number of minutes of nonREM sleep, measured throughout the entire
duration of a drug’s soporific effect, which typically, but not always occurs in the first 6 hours
post-treatment, adjusted for the net total aggregate number of minutes of nonREM sleep that
occurred during the corresponding non-treatment baseline times of day recorded 24 hours

earlier, relative to like vehicle control treatment.
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10 The term"anti histam ne" refers to a conpound that

binds to an Hl receptor and blocks the activity of
whe@basd4ne, and/ or reduces the constitutive acPCWUB3008634015

the receptor. As used herein, the term"sl eep

di sorder” includes conditions recognized by one

skilled in the art as sleep disorders, for exanple,

conditions known in the art or conditions that are

proposed to be sleep disorders or discovered to be

s| eefs gifhrRl dek, th theeerib@OT et talasiisceats epéwdd 6f ¢omtimuous or

subj ect that has ot her
ngaR FRAHINEGUS Shep; GPmPrisTsy) ee”%?%b@ #ﬁptﬁﬁgﬁt 5P o5 o FREw 26 REM
sl £ | RSO pritdhe @ﬂter&ﬁe%@tsﬁ@é%;sgrea‘b&&hﬁl nldeostigroectQ second

aresult, has difficulty falling asleep and/or
emﬁhﬁﬁﬁWﬂ@ﬁﬁgﬁéep or experiences unrefreshing sleep or

non- Agg&grh@kﬁﬁ/ fhe t&lrr?“ié’ngeﬁ -sfkep bl Sens ] 1§&'€Iﬁn€d Qsﬁthb fifdl @8mber of
sl eep deprivation. The term treatln% a sle

i oyagentmal reueihyesicap cynREMand (g REM p é@psf%&e%)&ua% the single
IO&IiggSIB glggﬂlémio%g piboﬂ{’ riﬁe[t ogduﬁ@{i g@g’lﬁmng‘hﬁ Hebfpost-treatment. The

or neurol ogi ca dlsorders such
“ﬂ@ep lnmiength’} memmntelnwmtria;ﬂssttmﬁé sleep mmqaﬁltfgé parinupuslydp hO second

eg(}fgl‘s Iag& 1§ sIc;ﬂrggl 18?%38 %p(glpt%e ?%ﬁ&ﬁin&ﬁt%’tatee H)rﬁﬁl’tecpﬁr otherw1se determined as

er-synptons associ at e
adlissfetedddep stge (\tflﬁﬁrmléep(sta@Ed\Arp defkned he gquEl\ﬁgleep, g(E@@ flegpe Ar

“beblie s At B P RRRE Lt o BRTRYLEKECE BF7 N e

Ci r café opm ThverageRfeef bk lehgth” wddefined s the mtﬁgg dafatien (in minutes) of

lights off in a nocturn
e dlegiobaus B0 T PR ot U E Gl HAEH of cach
ehis@or@aik cycle. The noninal criteria of 55% nonREM

sl eep_per hour is equ ent .t ute af .naon
e T A R L
WHRBREM SheeRcurk afiélahd e fpﬁﬁndtﬁhg effedts b l@ipnotag(grselgﬁiﬁe agent.

I ncrease in the nunber

m nut
meas (REY! sleapdolfhisign” 6 H%ﬁr@ﬁtaﬁ the re‘é‘ﬁtl%&j{ﬁ\%me@ t“QQ post-treatment at
éi{ € (ShROPAr ilgﬁ?ts-%fff 1§1§t12 194Gl ctryﬂoqsqlahis)aﬁelblhghtmi, LD 12:12).

Ways occurs n first' 6 hours post-tre

Guiiipesndsthftapduch BE%ﬁlequtn%ﬁ byagete el dupe? aB]fatlYﬁ thppsgline and
a%b rs{%gs ﬁieet?eguﬁé?lﬂtwheﬁ GEMIE RGPl ATNES or CT-5 are considered

ondli ng non-treatnent baseline tinmes of day
mmmmpﬂbh 24 hours earlier, relative to like vehicle

contr lﬁ}iﬁf{m\/ﬁi&e}{\@r %Qﬂ&é]ﬁ ‘HélMpgﬁ ESRO0RARIBABA®pression

As de erein term bout" refers to a
aixﬂsapfséme camosandelancfhangmt Dnungmb@mdnwmn@oﬁlelphmgglcal effects of

on eep, or both
ﬁ%%ﬁ%ﬁ? gﬁﬁﬁﬁﬁgﬁﬂé m“@%%%soggﬁfbﬁ$%gggprlor and
af t erad deginephaeds divpropoiahae lolcbmutot auivity mhibiticsi és 4@duction of

lpgrgcpcgq qgﬁgﬁgﬂﬁg&g ﬁgf ul n ?1134 fﬁ;pe?ted I('fe*lcqloll"}gll; §éhg¥1ﬂ1teai] gctlwty

itRfbalabRUsBIBEp.Of M nutes an ani mal remains asleep

(nonREM and/or REM sleg ta g ri he
| onge Qon‘gqn@élﬁn gﬁrag - % I{cﬂ’gf tglg &W a’[l(gl St a compound of

@@ %v@ﬂt'ld?ﬂmﬁ At Rad b \&dnd Rt d%Q)‘éit ofh @@cﬁ&ﬂfeatnﬁﬁere ginsdndstpnded to
out en th" nmeasurenment criteria assunes sl ee &%
previdel thgd)egqﬂwa aifest Stoqn the,corgrtign efihgse therapeutic agents. The beneficial

effect of the combination includes, but is not limited to, pharmacokinetic or pharmacodynamic
co-action resulting from the combination of therapeutic agents. Combinations of the
compounds of the present invention and the other active agents may be administered together

in a single combination or separately. Where separate administration is employed, the
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epochs, and is scored based upon the predom nant
state, conputed or otherw se determned as 10 a

waoele@endtses sl eep stage (where sl eep stages are BET/UREAS/034015

as nonREM sl eep, REM sl eep, or wakeful ness) during
the 10 second interval that defines the epoch. The

term "average sleep bout length" is defined as the

average duration (in mnutes) of every sleep bout

that began in a given hour, independent of the

ddﬂﬁ’r iMaBHR br Si‘lére@éﬁéﬂﬂmgi} b€ to, @phcudeft wikh, bﬁsiibseqllEnt to the
Rebound i nsomi a" is defined as per.i od of rebound

qéama%klp@ af oth@rag@ﬁﬁp%ﬁ@%ﬂsgﬁvn QAhF HeReedio RS Bueibination
‘L‘gﬁ 2 % B&risd &R Bv&ra%%d"lﬂn@ﬁécrﬁ)ﬁt(&u@lﬂy A8 kst d43% or Weeks

I C agent. M sleep inhibjtion" is def i.ne
cten@ndnr@dmon rd@rconﬂmﬁEM sqle@@s) tinipge pERedipeRatcrmhination t erapy”

% rﬁlgasgeg tljﬂefat ] nlngr b of hﬂh&r%n&é Bf théé@ tHefapbatic égenﬁtas ﬁgh o separate

rs a ts-on; 12). npounds
mewuimeapstmlmbmepatnnm@enwly gn@@tbémntmawltlls ﬂm wm’oe@tlons of the present

}’egll 1?)1t1 I eebnot% rb eam o 1119&1’: a"a&nblgglo%%éllaﬁﬁz ‘i's ﬁlfyfldé@cg 'eﬁllbl%ce

en a mni’'stered at el r CI-18 or
Alenistenidh dethesk therapantio pgeatslin a s@Quengial e@nw,tthatNRm@me@ph

kef ul nes ee
tg%rﬁPeélgg Rt ‘Sﬁﬁﬁm’égﬁ‘ia C ‘%@F%ﬁﬁ%g‘g%‘%‘% 11¥1strat10n of these
fBuipdutic bEIIGY Bt llmmwmoﬁ1hetthmag@hy(sagehtsgmcaahbmmm simpltaneous

REM sI p magnj fi ed interrupt the

PE SRl ar et s B ateP e el or S1afER, by
ARGRINRERE toaRd subjecya sifigle bipsule havinga ﬁxd‘chdhl@ tf @aph therapeutic agent or in
| oconot. or act|V|%% t hat, exceeds .t he

@Rlﬁl@}ﬁ snele eapseles 195 e29h of g]qékﬁr@regﬁlc agepis,, %ﬂ}lentlal gr substantially

ﬁhﬁfté&%@ﬂhﬁnﬁ@aﬁ%ﬁ BEéxch THepipbititaigtttal BeEfBRYEd biy@ny appropriate route
'co-therapy"”) includes the adm nistrati.on of

@ewgwgmyt 8ot lingited 9ol RO qogfaéeﬂn%%&@ﬂd%{a% fipd direct

asﬁtwéugﬁnﬁfes&g&exﬁb&ﬁee@%ﬁe@nt regi men intended to 30
pro de the beneficial effect fromthe co- actlon

f
t hes eThertheransatie prentganbeadmipistersd iy thesage rowp pplpy digfprent routes.
17 & xGaPR! PR BBk %&ﬁlt: YAES of tjﬁé‘ LorhSindtRh sbibdtbd Ry bdPadministered by

ar macoki netic har nacod ynam C co-acti on
nmsudnbusnlg] ef:mmehllrﬂeth@ offri therepeytic agentsiod therombinationyany be

g mmls ?etdI o‘%ﬁﬁl £ 1{1#1‘11;11?1v?]12 %Pé%édﬁx‘ﬂﬁs al th%ﬁsetﬁ{cec%@r? may be administered

nven I on a r active agents may
audity ni «t thempetio ggdritemay bepdministargt by ingranéness ingastior. The sequence in

r.at
FABTIS G0 AR AL Pl COhMAn vy
aﬁm:rﬁbﬁtersalﬁd aiminittraiion of the Mpemuya@ms ps deseritted above in further
current. with r.s uen 0.t h
Grg R Mg Moy ST AT gre TRasE R ) surgery
g@l?i!ﬁbﬁ gbzﬁr.neﬁllmd d’lﬁécgﬂi(ll de\tn)elp.: Waete)the Sontthiiation (Chempy firtter canprises a
efined tine period (usu m put e or
RO SRR oREts RHE el mBY Fr ralerat ai o e so tongas
BaR SPGB the DOFREME thOFbritiRRiaRY! thd tiefpeniamssts and non-drug
the admi nistration of two or nore of %se tﬁg&gfeutﬁﬁ hieved
afg@mpgt inachisyed. BT csepeledn aPPraRsiR ‘ﬁ‘é?sa*éi‘? predic i still achieve
Dbk tf'éggné%'i Ridhprdtlyrem6vdd ffon thelaB@inistration of the therapeutic

I natl on t he present
agents pethaps by days or even weeks.

The terms "parenteral administration" and "administered parenterally" as used herein
refer to modes of administration other than enteral and topical administration, usually by
injection, and includes, without limitation, intravenous, intramuscular, intra-arterial,

intrathecal, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,
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i nvention. In another enbodi nment, "conbination
therapy"” is intended to enbrace adm nistration of
WO b@s®344iner apeuti c agents in a sequential nmannRCT/US1085/034015
is, wherein each therapeutic agent is admnistered at
a different time, as well as adm nistration of these
10 therapeutic agents, or at |least two of the
therapeutic agents, in a substantially sinultaneous
manner. Substantially sinultaneous admi nistration can
sPRuBBEARPubaRRElar, itfaafi@an kehcapiylar,3Abdravhadid) intigspinal ddde
subj ect a single capsule having a fixed ratio of each
1@%@# isciony@dArfugPni n  nultiple, single capsules for
each ’[ﬁfz tell® ﬁlﬁ%ﬁ&?eéétdsgd B8 tsters REAHAL] @suddér organ whose primary
subst ant1 al P Si mul t aneous adn1n|strat|?n of eac
fonvsion freaas meche@@ Atiththmexermalienssqnsrpenh ¢ 2a iy g%u“@thm a
st &Pl dnBSh g%'tmreelgy rd?btk 1AL tibduld §QEk depira®rPtradt OWhRSthe phrase

I ntravenous °r I ntramuscul ar routes, and di r ect
ablmwadmlmmawg hrefetsdo admivistdsing e formawafiogs desgrbed herein to any

er a ee(l)‘lrt i C o (l’g% $ %9 f%néﬁlﬁl ga%@;lc%@‘é tﬁ@&t&ﬁfﬁ%ﬂmrommem

oﬁ?e or rout es. or e first
(te be nppthiihése, g, adphatiexclarybgerieiyon, ls!eme@tael@an@ymwronchl

« h
RS, 150, r R B s M SR b orl s Pl o

Inatt on
tfs@lm dilcsilertm indoatihgent téltheems;atamrg tryqt ih qnartsulalr;ﬁ‘leeinuaesl
t her ape ent
L her dpERETRIOES FRyoBtonant ot Ehateopifi e dleoBied

doﬁip@ﬁﬁds@tﬂa foﬂﬁ%uﬁeﬂﬂhlﬁﬁ edminibtratidii t6 la stithjectt hﬁd‘rﬂ [eﬁﬂbbdlment the

P?hggg%gﬁggle@aﬁ%?ﬂgil’%{ﬁsg glglg |og161 Mar : gvl"{fr% e'[% umt ?losage form is any of a
Bty S @l ih€1Rdifd, fohexatnpR| 2pEile, Qmélg %ﬁg % tﬁﬂetdeslﬁgle bﬁdp on an
above in further conbination Mﬁth yh disclosed
ageasp\ishalergprediadnThe gptRo aa‘i“(?g}n%fﬁ F%l res ? 8 258 ot disclose

copfhder sal@ssch&@&zﬁrt 4 &t dds€ 8t JPRIPositiOn is@n @ﬁEUtFJa hmount and is varied
deV|ce VWher e e conbination therapy furth

@g@rgmggeggre partigglac tgRatpent prgyg{Vﬁ@n@ne shilledip Hlemll appreciate that it is
%oﬁ%ﬁh@ﬂéceﬁgﬁg t ﬁraﬁ@qu‘dﬁe $lia@dnsaNhe Hoédea B Rndih fBn B8R age and

ong as a neficial effect fromthe co-action of the
ewdition af the patisht. t Fhe dobase a‘pB alsp éer&gé AR the gopie piasmipigigation. A variety
LT 4 AR, BROLERL
tubeutamousg mmgvetnoesaummusméart letrmnmnles,l intranevad caofl tlegniileh dosage
%‘) %}r{ tertgpllca Or @ans&%%al %ﬁﬁ{lﬂl at?elllold %;f a §8nﬁﬁﬁ@ l)fthlsgﬁtgelﬁﬁ&?mclude

even wee

pﬂﬁﬂerﬁ sirsyat mﬁurnenanphsfea,ohneamsslbamsdgq@as@mumsalaltqht‘es &l inhalants. In
used ﬁfel

es .of r
SHP BRSO a e SErr i Rttt FARE
piAn@sdetially 8steptable katdies andvvith onit preservatieds] uffers, or propellants that are
I ntravenous, intranuscular, intra-arterial,
reAviEed hecal | i ntracapsul ar, intraorbital,
I Nt r apRteHElash 8dse2EE R condpBliidfashulitivne eat are rapidly dispersing
transtracheal , 44 WO 2006/ 034414 PCT/ US2005/ 034015
despgafioBP®eous, subcuticul ar, intraarticul ar,
subcapgyl.al 'llmﬁlééﬁfe"’l'@l@ﬁh@" &, deﬁﬁgdra@'faﬁeléb%e oﬁé&npound from a dosage form
intrasternal 1njection and infusion. The term
iwelmew hriefasriedeldime seiarllyapde sbqubSQnuisgr The frasipadified
?e;l1 S 'q%le A1 a(? ’&)Qnaﬁ(lerﬁ%'l%ed lél@gé 'eﬁ’t@nclea r&@a%e ang Bﬂ@éllerel%&h The term

envi ron exc ahge,
{puldeil melease” is defined as a series of releases of drug from a dosage form. The term

“sustained release” or “extended release” is defined as continuous release of a compound from

a dosage form over a prolonged period.
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5 patient. "Pul nonary" typically refers to the tissues
of the respiratory tract. Thus, the phrase "pul nonary

w@eaovsisat4 at i on” refers to adm nistering the PCT/US2005/034015

formul ati ons described herein to any part, tissue or
organ whose primary function is gas exchange wth the
external environnent (e.g., nouth, nose, pharynx,
oropharynx, |aryngopharynx, |arynx, trachea, carina,
bronchi, bronchioles, alveoli). For purposes of the

pr esﬁn{suﬁjéﬁf’eﬁﬁluﬂébmarﬂﬁ&lﬁ[@@,ﬂmmaﬁé $ompaitdiiiinala (g, dogs, cats,

birinend ey %gé'e%af%?st (el goom b 10 S e ThE doa
1abRRASY BRI (83!, A8 WRES khihpigd, Birds, bed 1hY liRE). Most preferably, the

contai ning the di scl oséed conpounds in a formsuitable
splject dmAdst rati on to a subject. In one enbodi ment,
the AR %?Jdm?e%] thCiHrasE 8 PRBRAdlRRIY BcdePtable? kef@s td thosd %bﬂhpounds
dosage form The unit dosage formis any of a vari et
nofterfaby; pnpdsitions ¢hmigrs, Fndfor drsap foams syhichgeq wéthinghe fogpe of sound
me%%‘al %d%ﬁg{t lLitatfle Rir G% i c&#gm WA R tiskres® 591?1% bélﬁgﬂ ahée 5n1ma1s
Ay The quantity of active Ingred ent .
wlﬁmmdmessnfa taxficityhigriteffie hibsgid respensp.ox r@theoproy@mt cg comphcatlon

er eof osition is an effective
C8WH§H?H% &mp§r$g?mggﬁm§§3%§g?%§ to the particul ar _
t r eat'Pidinac¢entieilly eckepi@ble eséapllehté chehms anrexcigient that iy useful in preparing a

reciate that gcessa
PR R RO P LR ERE s apan i o TREBeatly nor
Aitihwise Qndbisirabdd) and 1nb]il&espaaélpﬁﬂt thatiaccepsidg borwetetinay 8w as well as
depend on the rout m ni trat on. A. varh
hugp @éaw&e‘@sﬂtuéﬁpﬁ %@Hna%eﬁ%ﬁa N P%?ap%?ls PGt %‘YSP‘% f
dpE&ticHtion Bd QMR idfludet bR Shke4ridRhore it bae hiwh@ereipient.
I ntravenous, intranuscular, intra [

l.,
intr é[ﬁlﬁgaqnpo%a of the. Ivention aﬁfgﬁgﬂ%e gtfe%ii#gl}g%}mg Wéts All of these

ﬂ)ﬁ‘ﬂd £8his@ EordidrAfIHEe fvitRh taditbp stithadiigid @fvetishonpound of
his invention include powders, sprays, ointnents

past ¢ Bharmpesufigally|ageaptahle sa]@"eqtfsa cog@pmq BeES 2 '5%}{ tll}ﬁtégplglﬁaaceutlcally
dcggﬁalﬁ%ngl thdt ossQﬁ@s tﬁ@@é%ﬁb&rﬁﬁhnawﬂfgﬁﬁp ﬁdél\s(/ﬁy 60D P8 cofpound.

ter| e conditions wt a L. )
phar ehsowsed herein) ‘iph@rmequadWeace%wfbﬂeeﬁalts ARtr 1A derivatiygs of the disclosed

%ﬁﬁ&ég;&ﬂe G theg ﬁ:‘é)ﬁ‘rgsﬂ{d de %@ﬁie,h @9 tikinBatid®k Base salts thereof.

ulrre ose" refers to COI’TpOUﬂd
Exampldsatf phmmactduatsalla raecepapledhlys id¢lugse pat angmotdizyigd éo, mineral or

?rgﬁm C aci ts oF Ba@c re%ﬁ[%g Lh%s gﬁ n%?%ﬂ?ah 3 o&%xfﬂb agd o@§c1@ic residues

ase O nmpoun roma

dueh ad ¢avlﬁixyhdoatdlds§ amgighé Lick. dfhemhumacg:@ndbladcbgptqlpgﬁ stabs implyde the
m, nut.es

e Garated §Prbs SR male bGP S of e B hipphha
foerh €1 $6t-exdiiple t@d’ﬂﬁhon-fmuicsmigir&d ﬁaﬁgmd amdéeifFDrmidmab guch
e T.0rm

series of rel eases drug from a,daos

GO SHonE TS B B B BT R e B R morganic and
sehiliv eddarlcern ‘ﬁloﬁlbma&tdk%diﬁ&e Whydeoxs et sutiodit, Qm:tlcaascorbw
dosage form over a, prol.ong g) Perlod 45 ﬁ%? @%034 -ﬂ1
rrpasp s, Gsuryics bicarborie srrbopie, qifc) s © H‘“nglﬁ onyg, ,2-cthane
SRR S funfaBl loREHtEHY, BRISniE, %llﬁamlcdglg&)hcng&llyﬁlsefnﬁﬁzb

and t he ke farm ani nal s (e sheep ?
hﬂ;cwhgs@rcmlg,\Mydrahmlct hy@rqbrqg@y }yﬁgpchfonc hydr01odlc hydroxyma eic,

hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic, mandelic,

methane sulfonic, napsylic, nitric, oxalic, pamoic, pantothenic, phenylacetic, phosphoric,

polygalacturonic, propionic, salicyclic, stearic, subacetic, succinic, sulfamic, sulfanilic,
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| aboratory animals (e.g., rats, mce, guinea pigs,

birds, and the like). Mst preferably, the subject is
wheova034454 As used herein, the phrase "pharnmacePtT/T81005034015

acceptable" refers to those conpounds, naterials,

conpositions, carriers, and/or dosage forns which are,

within the scope of sound nedical judgnent, suitable

for use in contact with the tissues of hunman bei ngs

and animals w thout excessive toxicity, irritation,

s@llfilR) Bhic/ 8RR NMRien®bulRhREindpliodinandly oty adhed wids, e.g.,

commensurate with_a reasonabl e benefit/risk ratio. 10

ghiongr Hettea PheRlafapinge T8R0T exci pi ent” means an

exci paRR bxdnifids ihQudtIRkatloid deidp ERispehite @oplomc acid, pyruvic acid,

phar maceuti cal conposition, that js genera

mpedoniq eid, 3-GAria iy hemarybFRrcisficklasinpamig Acidt- ﬁ‘@?%?%‘@enesulfomc acid,

2u191 ﬁlﬁhlegeghl?om@% '4rtSiuHﬁJe@§lf(§1¥chcm @zﬁﬁpﬁo‘i‘ﬁﬂfom@ a@i@cﬁﬁfeﬂlmbﬁ:yclo—

veterinary use as human_ phar maceut.i cal
[aéé]-ont-z -prival-caabexylit ecifl) %plaeﬂewpmcec Eimpstlefpoetia acid datiary
bu lacg? ac?cp %1%&1118 {1& QBa %qlkgl %@ﬁvé oh 46 Sn dﬂss@@ &1d ﬁﬁl'med
one such ’exci e conpounds
whewen amdm pasten pnambinehwparérm pommunﬂ oither agreplasaddy amlfttalotm e.g.,an
f.orns e al ont
aﬁlﬁl “&ﬁt"& R iﬂ%ﬁ‘/l & %nlo hagl%n?é%& ca {1&&5‘%@%% ‘ﬁfegx Sanic base
saéll is etl@holamirengiothashlamiae Sricthanalamind) fbmethamine, N-methylglucamine,
Eg{ ceutlcally accept abl e and that possesses the
ot pharnacological activity of the parent
CoNP @ishduld B8 uhdeslodiathatiall refelﬁhm Impiﬁuhhcreahdaj/ly acepipblalbils include

salts" ref erlvatlv di scl os
SbadAtien S Gtk or g oros ISP R 55 e Berigyof the same
dapki ng acid or base salts thereof. Exanples of
pharmaceutical |y acceptable s s inc|ude,. but

Pl T phesmogsuicaIR ceipisob G PSR AL o o B PP from o

Paftk St Sound Efdt @shitAdH JR8ic o@ﬁdi&ﬂ: mo®ty By @ﬁlﬂblﬁloﬁﬂl thmQﬁl methods.
acidic residues such as CarbOXéFIC aci ds

Gmallymeh prta earploconrenase hyyreackipg e dise acid oF t’%se gg‘ese
ourd3 WA n:{ét&&ﬂl)m&ﬁ@ 2Bt 6f B lproptiatd Bie GHAHECMNALY or in an
niumsalts of arent conpound 25 forned, for
@gmwévenf, PoimaoituroRf e PR EeRerIly, Bn-aatgesitecdindigsther, ethyl
'f g{a eg}ﬁﬁ:ﬁg q%op?b%ﬁllﬂ)l &QF%&HHIQHQ Lisdd0 ot &)ﬁhﬁoles 3hd &heme below shows

e not mted to, those dérived from
11hn ﬁtrglammofanﬂhanmcgamaﬁy mcpﬂ@l@@dg@bb@lcfsal@qﬁ the parent compound,

ARSI fren i fiRONRRREBG Ul fonic, acetic,

enzene sultonic €nzoi c, blcarbonlc
carbonic, citric, edetic, ethane dISU|f0nIC

1, 2- ethane sulfonlc r|c ptonic,

gl ucon tam ar sani @

hexyl or n|c G;l%f% /WHQ
droi pdi c, Ijg.ydroxy

hydrochlur|c I@lC,Hm .
hydTOXYE:Ehthmu;.l thr@maf»lagtlc Factobi opl § &
| auryl fonic tc, malic, delic, meth

sul foni c,\[mapsyli c, ric, oxaI| panoi c,

pantothenkam{phenylacem#c, phosphomb@,

pol ygalGepwdioni c, propionic, salicyclic, stearic,
subacetic, succinic, sulfamc, sulfanilic, 46 WO
2006/ 034414 PCT/ US2005/ 034015 sul furic, tannic,

t ar t dftiemurntbet ofetrensubtovaietandzaenterans essaripiaf yithdleasalt icagbe

controﬁetfjl and%%pen%s i the number of acidic/basic atoms in the parent compound and

coor

amount of acid which is used to treat the parent compound. In one embodiment of the
invention, the monohydrochloride salt of the parent compound is formed upon treatment with
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gl yci ne, al ani ne, phenyl al ani ne, arginine, etc. O her

exanpl es i nclude hexanoic acid, cycl opentane propionic
wa@eood/o3Qay4 uvi ¢ acid, malonic acid, PCT/US2005/034015

3- (4- hydr oxybenzoyl ) benzoi ¢ acid, cinnamc acid,

4-chl orobenzenesul fonic acid, 5 2-naphthal enesul fonic

acid, 4-toluenesul fonic acid, canphorsulfonic acid,

4- et hyl bi cycl o [2.2.2]-oct-2-ene-1-carboxylic acid,

3- phenyl propionic acid, trinethylacetic acid, tertiary

atoshIBAEhdiE. RGi6theBiinEend chekihyasthidride ilkef thafprent compound is

I nvention al so enconpasses s Its formed when an

W%@O%Fﬁ%t@ﬁmpwl%@’ﬁfocﬁﬁnf A¥%ar ent conpound either is

repl i(fs%dof{%iﬁtﬂ)lé@it@hréf&ﬂid i Remine@®R's Pabiad ceurival Sdierices) 1 8th ed.
an al kaline earth ion, or an alum num. an;

(Missk Briishiag CamprmnsanoYD g A apRleesaloan fufudes but are not limited to, the
1‘5&1 h@éql{&ea'cetgﬂe %&lﬁaﬁ%@dﬂpﬁﬁw anlihSSnemaha 'E;ydl@xyl amine-containing,
onet ham ne | ucamne, and the like. It

@E@mm CDEtammg@me@ SIO fhe PEgSnt iR Cces t o

phar I I t

Dt NG SOpRAR ¥t A7 GERLE v EndR bl i HefrcdRINEA] for cxample
mpm%camophﬁ ccagatde titere dFdrexanple a gfirbpiidic saigduncéign group ; a

ceut i I

ﬁompé)ﬁl%cf (@ﬁ%& gonve 364 (ﬁmﬁ%ﬁﬁ?@éﬁn@gfes%@ by @12181]11 Oun{éleéxﬁd}ﬁer ester.
ARob\tanialtdhel ghapiin a compaiingdicen b®¢cmtv911ddyo goenrmspdndinglester, e.g., an

em ca nerally, such salts can be
%?@ﬁh@@@oﬁvﬂfﬁgﬁ?fﬁ§§the free acid or base forms of
t heseThe@bPPoIIdS ofttht breaerﬁ trventivnearblse be praparedt asqfrod‘rh@ for example

propriate base or water o

W@qyﬁcaﬁy anﬁptgblﬁ.p JSE e s P 5 e%a(‘ﬁ gm% Weused
iﬁ%‘ﬁclﬁ Biy heBitind réf}alkte a@ty banpouad h/)hichﬁ.‘éleaesaatrmceye parent drug in vivo.
et hanol , | sopropano acetonjtri used. For ..
%‘%‘éFanP@“gﬁt %Eerem b URHBRE e B herppoationts .

qﬁéﬂvbﬂ'ﬁ)‘lﬁty ﬂ&ﬁ@d@ﬁﬁ?ﬁh SetdIydle m&hﬂ%ﬁﬂé ﬁresbflt inkention can be

aren Tﬁg mpound 1, upon {reatnent wit
iTeise it mypdrEe S T 4§) th@.rgfemi iyentipp 1s intgpdgd o CQVRE erfh(ugs of the

%m@ﬁcl%d%mpbﬁdshﬁé’ﬂh@s of ddlivéRlg the Eﬁm&@ﬂoﬁ%&m&ﬁ Qontaining the

ound 1 25 The nunber of atons_protonated and
“qud ” arg interidad tginglpdeany savaleptly bengedsarriers that release an active

ga? trdﬂlg o%?fh ?&e%ﬂ%ﬂ§n Qﬂz\tm&%@%rocﬁ{l% BCIdeHiG5tBR8 kfa subject.

parent conpound anoun aci d which
mduge thewsmtela«ten‘umrp arepared bompdifivieg funwl@ﬁbgroups present in the

%W?&%‘n?‘eq ﬁﬁqm}% gﬁ}at ﬁ'l@ Yrﬁ)mﬂc ns ta{éo rlérf;g&P gy QEdLhd lqgmpula’uon orin

OUI’I upon tr eat nent
Wiv, o #hi# p\iﬁlﬂﬁﬁﬁb@!ﬂﬂ ﬂmmmu@mmmmps the present invention wherein a

hydroxy, amino, sulfhydryl, carboxy, or carbonyl group is bonded to any group that, may be

cleaved in vivo to form a free hydroxyl, free amino, free sulfhydryl, free carboxy or free
carbonyl group, respectively.

Examples of prodrugs include, but are not limited to, esters (e.g., acetate,
dialkylaminoacetates, formates, phosphates, sulfates, and benzoate derivatives) and carbamates
(e.g., N,N-dimethylaminocarbonyl) of hydroxy functional groups, esters groups (e.g., ethyl
esters, morpholinoethanol esters) of carboxyl functional groups, N-acyl derivatives (e.g., N-
acetyl) N-Mannich bases, Schiff bases and enaminones of amino functional groups, oximes,
acetals, ketals and enol esters of ketone and aldehyde functional groups in compounds of
Formulae I-IVe, and the like, See Bundegaard, H. "Design of Prodrugs" p1-92, Elesevier, New

York-Oxford (1985).
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hydrochl oric acid. In another enbodi ment, the
di hydrochl oride salt of the parent conpound is forned

WwWaoIp@a/0s4eat nent with hydrochl oric acid. Lists BET/US2005/034015

suitable salts are found in Rem ngton's Pharmaceutica
Sciences, 18th ed. (Mack Publishing Conpany, 1990).

For exanple, salts can include, but are not limted

to, the 5 hydrochloride and acetate salts of the

al i phatic am ne-containing, hydroxyl ani ne-containing,

and i Imtlreespe@ﬁt o] the sitguigr domaalofindlide th)df B8R tunless the context clearly

&1 nt\a{t%Q %’c ew%ep E‘FIH%F(S) EEE@EPaFg‘I’IS%’ gﬁ tr%&)éxﬁ% |agd Lcrl]é/n%rf]itc Ite%?ls %s?e?i herein
l'paha thmsmu frie@fing ¥s el AR seHd D Dne Eﬂﬁrdﬁé@@ﬁilﬁn he art to which
lic. acid_f in a npound can be

ar.box nction
BB mertinbalehes: In BepreepuiiiheReEnt Seoaton oyl
et hy|All Phrcitdpes arfisrhifds-usdddhef¥is QRS ol R G iU Qre 'bg wight.

conpound can be converted to its corresponding’e
e. g. Ahreffegidvaramaunt’of 8 gpprind of e diselessd inwangen isTheequantity which,

WA Sterefl Qﬁrbﬁgcﬁﬁaevmg ol IER dr Qﬁoﬁﬁp r@sluﬁé)mqggcresis on of the disease

prepared as prodrugs, for exanple ar naceut
diseplenis the prtingt- UB!? aﬁmet afghendisclqsed C@nwhd gk admlmstered to a

ady
T A
qompmmds, if a8y, Snrhthe charederisges Glitiee dubjvan sich ag gmm Bealth, other diseases,

tgﬁec‘ AU 'gﬁt'“%!i ltol%rgf?ce?mn g h ar C fjld %&S%n \}/5&[%@’&6 to

dvtﬂmpm raggroprﬁatt tiesage;sekpmﬂmgmn&hﬁse mmi mhrfr fheors del i ver ed

in pr Thus re i nvention i

i nt et %q%&?hgrc S\r}lé? Lo %ﬁfﬁfgge "l“% el iagn ﬁ’inlok}mﬁ aoprapeund, or a

cxombpmtrmd ef coll’ﬂ;iohmﬁ;soﬁiﬁe p&estenwmfmnmgn effectiva gmelﬁﬁtﬁmmstered alone or in
! rugs" are

i tiong containin sane P
R Do AR etk o SAPRY: HTHeHY <L o an amount
dftiat conploaadigresent iactfoituladidn Pab€ A inedichidictke £HEn R a‘%@ﬁﬁfent patient or

t h d d t
sy tent fysfiihPigltein s iethe CHiRscomsRen o pomgunds optionaly is a
spﬁeﬁ‘@@ﬁcﬁ&bnmindﬁéﬂl Syﬂe?@ ﬁéﬁé@‘;&ﬂb@ﬂ Fbr &a&%&sbﬁéﬁéﬁﬁfd TalidNGay.
at the nodifications are

npound i n, such
E@@@%@%ﬁu L apl Rérpmt o- .Séﬁt%ﬁeomrﬁ kg effectnf thecompoyesds when
aﬁﬁuﬂlﬁ&e@ & QMbikaPOR RURGhter E}{aQQﬁé'egﬁlva gffycﬁl of 18'3h3 Jg&ﬁ’lﬁs Qhen
t he present invention wherein a roxy, amn
adpiigigrgd plone asy rsly agest o genserlya SYgﬁRg@pC pfedb ismuesticlearly
d%%nﬁfafé‘d%t EJBa(gptmﬁ%’m}e@nﬁ%ﬁoxﬁl ot %’eec%rrip? MsV g?aﬁe(i’%}f QLT $h terms of
free hydroxyl, free amno, free su % dr
lowieriswioyoxigityf prancreasad rimyprogrrcmng §ff¢®,§m@thangivyr effect or some other

b@féﬁmll @1?60@ br b 9%&@%&&8@%& “}Ii)tg‘rhe%nc% P%l cgglg]ortle% S to,

esters g., acetate mnoa
f or mbd dlerapshvsii atfedive smbim't megnsalfechnbmnzefat @mpound that, when

aﬁﬁ\ﬂi_lsg&g& t/ eas'l)ndll i %b@g Jf’r%a%g% P)‘Eahssé?sg H§/ g.],fgggﬁntft% f:%ect 8%?3 jireatment for the
d@bmp’ﬁhe ’&lﬁra}estl@ﬂp affectiyeargount’ emwar;a&bpeﬁd@g &n the compound, the
& eas% éhnoe et harglo %sters gch carf oxyl nct i onal

S G4 IRSCYRUY 2fd e\ Rge Rt e of ¢ eNF‘ané‘E {9 P§ trsatadanni ch

bas e8Phabaidoldgidabeftet"al dsed ﬂ@fﬁﬂ@ﬁ@épﬁﬁes%@e&@ plotiét! '119@1@ kubject
ketal s and enol esters of

oXi Ime acetal s
AR é‘i‘Félnﬁrl ¢ irfcthsrapvalin grecuhodiment ombaimseelogieal offect
nfe@hs MhidRinlary M@lcaﬁ&ﬂ lo% s{lﬂét‘c@ bel§§ ﬁeﬁé’cﬂgg E@\?\I&g@d, lcﬂ'leviazted, or

" Desj gn of Pr odr ugs” ? | eSevi er,
regypad. qeglagrpkeg_ggly}maco ogical effect would be one that results in the prevention,

alleviation or reduction of primary indications in a treated subject. In another embodiment, a

pharmacological effect means that disorders or symptoms of the primary indications of the
49



10

15

20

25

30

48 WD 2006/ 034414 PCT/ US2005/ 034015 In the

specification, the singular forns al so include the
w@bwemb4414inl ess the context clearly dictates PCT/US2005/034015

ot herw se. Unl ess defined otherw se, all technical and

scientific terns used herein have the sane neaning as

comonl y understood by one of ordinary skill in the

art to which this invention belongs. In the case of

conflict, the present specification will control. 5

si¥jéct BELE ﬁéﬂt@%@ pﬁﬂ@hté@ﬁll@&ztéﬂi) Sﬁre&lﬁfe& [ H'«D;r ewmlqﬂaa pharmacological
of herwi se indicated, are by effec

eEfpsenld bsrong thaprepelis i thsreaton cgé?defﬁ%?il? ipficptions ina
tlel¥Ea SippRL i ty which, when adm nistered to a subject
haV|n a di sease or disorder, results |n regr.essi on

t he dheissersionprovifles meiodioh modwlatinglespdy 2¢mBsiRg engc’“Ve

| §t§¢hat Snt@onizes a histamine
ol RSP IR A o o A B AP St rfbontzes

rmprer ofa @ilmtmm;qf histainme remtca@ el inveatiepaliareldanio nerghloxapine

i f, any, and the characteristics of the subject, such
analo %

eneral health, other diseases, age, sex,

g e n oEﬂiaﬁwe ksledpynmémlgdots Iamelodrinahamcteristiss thetiepstesprmd with increased

{
bt 6% BT b PuRl el SIS MBI
shby'éaJ dontrblinegl dnedtiof desirbd sddhtine efifects,rand miisifret ®© rtooletentable effect on

ampunt of a conp nd, or { nat | f C
rarierag pedbrieen G ppSETR) B iR BB s
@bLemed afusdl®tohbd, eipigweiidyor dsovaireks).e Pormxample] effpctigesidep
TR b S S5 5 BB TS g By AT b s s
18R hma hotBY hifiRo:@hMeRy 3 ouss, b€i8 ruw Ieﬁge q@am) @ hbues

subj ect sufficient to elicit.bi activit, tre...

conbiOrsprraadyto é%‘fm eé]?ﬁftivgﬁ%ep 8‘1 ﬁ@a’rgr 1s§9‘ﬁt8glézill§ft efvitizing a
1&19@9 I.BRbARA-or IR domBSurds §4th Isfééﬁmoﬂlﬂﬁtlrtg)@@ﬁﬁ{ye Ddpiyitization of a

Chou and Tal al ay,” Adv. Enzyne_ Regul. val
@%wssom@sd)may@@bwg ORMeTR éw&a‘gf%lcwoaffmw@ a@%-ﬁ%gmgmg
&%@Bmﬁpﬁ gl Rila8 ifProvad LA, n@la‘rrﬂﬂbs'o? fﬁbﬁt@IeQﬁolbéi@dl properties
|ve effect of the conmpounds whe
iaclnilen buttaes vaf lintighedo islugtion; of gldiscrstreinep of hyr@@ﬁ@ ptate, acjvity of the
t%XPSJuQ% %rh]?ouﬁzl ffcﬁ%tdlécf'etérgeﬁod %k Rk géneﬁ%igﬂ RRbUALRIDIB8d brain barrier
concentrations o conpounds.” Syner gy
mw’thd'a@NSne & ewes[dtmg‘ froth djmhﬂgyﬂy@f eybistuents orgonformpticng ophlhclty
f; ,
(2. %5;?39 RS e"?‘l:; (]:):t?a aéamclglfa'? §(${f01?ﬂﬂﬁlg\éﬁé I1{1}t§ft;ﬁlosaﬁ Formation
l@emwmraeﬂrbmylhte tahien lambla piotimated emingh neduktigbofthe half-life of the
Q]?}é gg%ﬁ@hg{ ane Iélﬁon ol Ocrlﬁ%%lg Y ntea}tg nF?gg'f eph S'na%g?lﬂ«%} cs,Qa% alteration

bf16@P b @ valu€l bS@RIL mors 118;blefa§ed0rb®ptor Eeiecmfvftﬁ,credlserbpﬁnpheral half-life,

treatment for the disease t her ape tlc

o ABUD1 D iR Ao TR R RGO STt b g erini
1diRity, QE&%S&alﬁﬂ&oﬂlh&gﬁeMﬂfaﬁ' yorﬁlﬁidaﬂdﬁahea@ﬁ" wei ght ,

etc., of the manmal to be treated,

of f edperivitizatiendef aff@fr@pppderﬁ%%tﬁ%gaéxgtyeqffegfgcftg Iﬁdr%"g aﬁ%rahq mechanism
81;5%11&1{" b %;camp?tQ it Bthe Gfclin8ifoet R ohipbiItRdtaRiiigkOsRticullar Functional

erapy. In one enbodi nent, a pharnmacol ogi cal effect
gonnsuchipst e.or amastey, carherylist 4015151 er %‘fohphw% Bpwsgsses A ipgroved
gele%ﬁ%ﬁﬂfofl[l ﬁe% L&Y t erdb RS (ﬁ'gcepfbrrs Wﬁ&%ﬁﬁ)gred RRth a compound

ogi cal e woul d be one that
wﬁhmﬂt tlss gmup hia opheevecmms@mces the compound containing the particular functional

group is more active as a therapeutic agent for treating sleep disorders than the corresponding
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alleviation or reduction of primary indications in a
treated subject. In another enbodinent, a

w@b@soaaod ogi cal effect neans that di sorders oPCT/US2005/034015

synptons of the primary indications of the 49 WO

2006/ 034414 PCT/ US2005/ 034015 subject being treated

are prevented, alleviated, or reduced. For exanple, a

phar macol ogi cal effect would be one that results in

the prevention or reduction of primary indications in
c8mpundatigduishilicRiab. THOEfféchyRRE Haivifieaotpaund deptioch (b identity
nmodul ating sl eep by adm nistering an effective 5

ofsadditign. a | oxapi ne anal og of the invention, which is

a mMoetailiiahe ABSANRAE ZESdér tbehilaA8E AGoralile bRMeMal propérties and
col l'ection of” histam ne receptors. The |nvené;o%_also -
deerpase andespabiouids effesieaihismossiblp iy Fypdemept # giraieay Padqdog potentia
ﬂ&ﬂéﬁis@fc%ﬁgctp&viﬁteﬁg{i&é! RoLBANREL &Y dosteic6Bpbilik, the presence of a
correspond wth increased efficacy and decreased, sjde
cefbbrdicacidFrmiteinthantibityde foymiaadniramdleryisr ipnircond diyt includes the

hal f-1i.fe in 0 ' - I i b 568 within
QRS o dietiof 4 Hlineriithecle ihae Ry Qnit 35 KO wi
thncongeyaharselt bridgerfootdtion. These interactiony tegelt infayasphle birkggical effects

i.d f Qs . i Gh- e .
SU15 SHOS5 o LA B epsad i

cohfopaitionesush ecipternb shill fatroation batweema babéxylaté niomandiymaetgnated

of. I'ess, than 7 hours, .lL.ess than 6 r - -
e oo saomnuna i bl ol SR LG baricr
igtBQhelf @N,Qie@ﬁite?che?c ?e@rmwea:lf t\az&pmeolaqa:p gamedilyttigought to inhibit

evel opi ng an effectjve sl eep,nmodul.ato
cipseing @8 fhe %P?‘?Ola%‘?li”?ff'{”ia’?i ‘?*?51%? Aﬁ‘ﬂtgﬁﬁnbee%{ﬁﬁé ﬁ‘ﬁd’f%sﬁ’n“feé’rfnﬂ?ey
@fboR PIPRIUNE 8n Whiirbvedl BBy SDHeIb@hpoagd achind selegtively to the desired
Derivitization of a known conpound may enhance one or
REAPETHI ol ogi cal properties to allow the resul ting

CONPRtAholRIsRE iHeGhvBntith @ alsoTbe Q¥ (i£5ANE ffodudex@odthgss "Bfodrug"
favorabl'e biol ogical properties _include, g%é are not

inglndles acprecpesor foern ef the drugrwhickiisarataholcally sapyveged fiyyodp produce the
%h% &ug.aﬁlé Mldn¥ioR FurthBEc AL IREARE el F Fﬁﬁﬁ{g@ wWheEhia@d comverted in

I'screte period of time, penetration through the bl ood
Tivaiorthedgepinedulating eomoandmvsed & the methads afithegventighfsee, e.g. R. B.

iRARI hodl & Lihi QhdBh ", Academic Press,
SR 192 B A 0 30 BB D, cgdenic P
@iay. 18). cSilch prociorgs oamise isohto alige the Aipdiskribaiem(e. &dp pllow compounds

formatian . betwee t [ rrad :
OBy QRS0 S ABRAR gL R Bt o o
phenapkintiics of thepkamohodating dosrpamid rFoo Exagie, ge anigic group, e.g., a
alteratio f pharnacoki.netic an al: '

PSR, ORGSR S i 20, AU e meo
S0lO W b phéngl gloeslticield pe edtah a¥iadn thadstor fid ddeninisteted to a subject, the
ability to increa dosage, increased ri pheral ..

i b T RSB GO ARG, TRty of Pyttt torevel
A8 ahiB AR bup N BhciCdsieNe&mteGycld) el g3 B Yydliorblifnabi saifone, or two or more

thereof, Derivitization of a_conpound results in a .
SeHoie mpletiFs TR b s GT el PRI BEFP DR G Aoy oan be esterified

&5h bR '_efgérg.,%ﬁsﬂnﬁ‘ethﬁ RstSRJWhich ke WITa{ NG eSealandQBRAMANE sleep
contai ning a particular functional 3 roup, . suc

0, h as, . .
modulatingrromppiend Whiel B&ssareulyorempases tickhdp aghgslsep modulating
Qgrﬁfo%ﬁ&eﬁl e efnggcfiﬁgﬁgthe prodrug is a reduced form of a carboxylate, sulfate or

sulfonate, e.g., an alcohol or thiol, which is oxidized in vivo to the sleep modulating

compound. Furthermore, an anionic moiety can be esterified to a group which is actively

transported in vivo, or which is selectively taken up by target organs.
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selectivity for a desired receptor versus undesired
receptors when conpared with a conpound wthout this

W@e@xif344i41 ot her circunstances, the conpound CPOI/EBIVFIR4015

the particular functional group is nore active as a
therapeutic agent for treating sleep disorders than
the corresponding 50 WO 2006/ 034414 PCT/ US2005/ 034015
compound wi thout this group. The effect of the
derivitized conpound depends on the identity of the

addi t This straygydie applicd tozslébg n@bdﬁﬁﬁ’ﬁ@ bt duRdPto FBPro@ their effectiveness
% E e. fqv%!?ble bi ol o rties and decrease
ALY ol Vb OPe Bropl of samibunispeeubimnadylating plesn eelted to
toxapinetvaigsh i a%@ﬂ:h@tﬁerﬁﬁguﬁﬂ b%s'ﬁ't belongiBLB AN AkilG of I:(frﬁﬁlﬁds commonly
For I N sone conpounds,

r |nteL§H$|ons
E?%%‘b??cté‘c 1c guig- 8??6%%%}1‘[% € %Eéﬁ d- Lexapinesis p ﬁlbm@xmplnp aytlpsychonc
hgent, ViR Ao didby ﬁlﬁh:fc@lélgﬁﬁl ﬂe%h&as %’%oﬁlg@] 1m5fk?£&%e\§h1£ﬁ]§re
correspondi ng carboxyl ate ion, e.g.
glﬁ?é%ﬁteé@h? of thateisem Witk the majprity @@@ﬁpmmncvdmgm phlthoigh the precise
RRERARACOL LGRS Botq{nbg‘g Sot A &9 e adrx]x?i?i'gtrénm %suﬁg 1203 ong
result in favorable I ca uch 'a
hitonefispertancors rp@ptmcny@ tIyoxaplnels reaqnnneﬂﬂsdaﬁbr treatlng schizophrenia.
l'i popf
conf gir?l rééllte %k e¥t {;BEC e{étg&ﬁ%ﬁ %velg%sa m@[ﬁ ({ I?%?‘ﬁgatnp% Fepeinfsabject by
administeoing b dhezapamtically efficttize amodno nﬂi edinpoad heving3ti€ Formula I:
conformational |ipophilicity alhpms penetration
t hrough the bl ood brair barrr 2into the CNS, despite
that the presence ef_ tyw p \ons is generally
t hought to inhibit @ i ng t At non- pol ar
bl ood-brain barri eg~Ane § begefit of the presence
of the carboxylic acigl ig an |nproved ability of the
conpound to bind sel ect’ ly to the desired 15
receptor. Conpounds of { hef/invention can al so be
derivitized to produce odrugs. "Prodrug” includes a
precursor formof the degs which is netabolically
converted in vivo to produce the active drug. The
i nvention further conten@ the use of prodrugs
whi ch are converted in Vi/VOR,, the sleep nodul ating
conmpounds used in the netﬁﬁbs of the invention (see,
e.g., R B. 20 Silvernman, %g 2, "The Organic Chem stry
of EXUg Desi gn and Drug A@tp@g:?1A@adenic Press, Chp.
8). Such prodrugs can be ugeg ke alter the
bi odi stribution (e.g., to allow conpounds which would
not typically cross the bl oad-brain barri@ to cross

t he or the_ ph i netics of
the & BSHeRBPnrRhly Ol Sute™ Relt @xﬁﬁﬂ% OGN Rais here Ras and
Ry ate:pmdepegdentl&, hydsugboaylbatealkyd Ud?@R’HS(@)E a&?l , O 0) L8R o0alkyl,

NI Clretatin cOrihivensh i ?z@%%e%qrﬂ ST Gp-alky],

smeazmﬂd:@—c@abaﬂkyuaomﬂm-ﬁ&@fomyt 8(@®,SHbhes) {d}ﬁ\IﬁrIFO—heteroaryl
(ﬁéﬁ E(b ? X matically or 'non- enz
ot Wﬁ)ﬁ 51 ANQaiiE-gp¢lgal loC@Mﬂ@é@)zN H@teatrﬂll@rhu c

QONHB(O)NA rt:@ﬁh@(om@ﬁ-ﬂefer&)fﬁ' $63H, 09H; s@o R edg 211%/1

sul fate or sulfone, or two or nbre  ani oh
may be esterified through a |inking groupHNAﬁﬂanlonlc

group can be esterified wth noieties (e. N
met hyl esters) which are cl eaved Lg?%ﬁyéal an
SRR MCINEED-hekeroayl, BONOHY, OYOH,

(tetrazole), or
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30 nodul ating conpound whi ch subsequent|y deconposes
to yield the active sleep nodul ating conpound. In one

weredvons4aent , the prodrug is a reduced form of BCT/US2005/034015

carboxyl ate, sulfate or sulfonate, e.g., an al coho
or thiol, which is oxidized in vivo to the sleep
nmodul ating conpound. Furthernore, an anionic noiety
can be esterified to a group which is actively
transported in vivo, or which is selectively taken up
QXApargeyﬁprga@gv 51 WO~2006/ 034414 PCT/ US2005/ 034015

r}9k§ st 2 egy L8 appl i to sl eep nodul ating conpounds
0 NAp oveNHh&l'Nerc i viiess and safety in clinical
9 . rou® nﬁ%uads useful in nodul ating sleep
el atedto amrne @hi glavided alapﬁu&m{sfmmwcwm, and

agent belonglng to the fam [y of conpounds conmonl
Renolrer hslogen, By-&ks ard BnRix-agrapst sachdpdogen, furfhsr BfOVlé@f%%ﬁ Wen m is

znﬁ) lgmggaﬁoxazeplne anti psychotic 5 agent, which

uces armacol ogi cal responses in various ani nal
s p e c Hlesna/wmm:tdlmﬂ, thez:ctmumd@rqf Eoinpnlaf for htesip theanethedsohthe
1BYeé18? e?vrel ! gHOf org?nr% i {Mh%ghagic%nﬁ(s%r{ 1 f‘ﬂﬁ{&ntcgﬁ:stant (K;) with
Sged to Tl fecaslod bindihg aﬁless thanes®0 ndk aikp Wsﬂhrrcgagi toj qﬁﬁmm\et hinding to an

B TGE BELLVLY a0 00 L LSRRt
Ih&¥ Qi SO b} BSanahd ke gdrd EODMHY FRtrbdRgtos; |aaﬁ>ﬁREM Peak time

ubj ect by 10 adm nister h
el i AT S04 Per ROt AV G 1t BepoRes(tp compound i

A?ﬁﬂnﬁgtega to BZub?c\c o cuB%latl%Stoul Breaddoin HoﬁkEM(s@%B ))fﬁhot)i%ss than 20
CHz) n CH2)o Rlo Y (CH2 R11 (C 2)4 R12 Z ( t)
wginjrtes fa|cempendidosin tmppraduesoprdmum grsp gonselidatign; @ loggsst sleep bout
tﬁlltﬁé/ %m Ei?‘f‘%ﬁmtw EatRhdnd n&hge&éeﬁﬁ&t post treatment is greater than

ydrogen or | ower

@S ICH mlmtmhen@(impgq oins ahaselig wai}qe obtained at least 24 hours prior to

administration of the compound to a subject; an average sleep bout that is greater than 5

minutes at absolute peak; administration of the compound to a subject does not produce
appreciable amounts of rebound insomnia; administration of the compound to a subject does
not appreciably inhibit REM sleep; and administration of the compound to a subject does not
disproportionately inhibit locomotor activity relative to the normal effects of sleep.

In another embodiment, the compound of Formula I for use in the methods of the
invention has one or more of the following characteristics: an inhibition constant (Kj) with
regard to H1 receptor binding of less than 300 nM; a K with regard to off target binding to an
off target selected from M1, M2, M3, D1, D2, ol and o2 that is greater than 1 um; a nonREM
peak time value that is greater than 55% nonREM sleep per hour by the third hour after the
compound is administered to a subject; a cumulative total increase in nonREM sleep of not less
than 20 minutes for compound doses that produce maximum sleep consolidation; a longest
sleep bout that is greater than 13 minutes in duration; net longest sleep bout post treatment is
greater than or equal to 3 minutes when adjusted using a baseline value obtained at least 24
hours prior to administration of the compound to a subject; an average sleep bout that is greater
than 5 minutes at absolute peak; administration of the compound to a subject does not produce

appreciable amounts of rebound insomnia; administration of the compound to a subject does
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CONHS( O) 2- het er oal kyl , CONHS( O) 2-aryl ,
CONHS( O) 2- heteroaryl, S(O NNHCO al kyl, 15
WGL@pMBHCO- cycl oal kyl , S(O) NNHCO- het er oal kyl , PCT/US2005/034015
S(O) NNHCO- aryl , S( O NNHCO- het eroaryl ,
CONHS( O) 2NH-al kyl , CONHS( O) 2NH- cycl oal kyl ,
CONHS( O) 2NH- het er oal kyl , CONHS( O) 2NH- ar yl
CONHS( O) 2NH het eroaryl, SGBH, SO2H, S(O NHCO al kyl
HN NN S(O)NHCOaryI, S( O) NHCO het er oar yl

bk aggfe%%’ml%l sleep; afd a@hﬁﬁgtﬁﬂtﬁh of e cotagouddio a subject does not
/034414 PCT/ US2005/ 034015 1"\1|A '\?_I
deropoqunatelpqp.phﬂ@ ]@cgno_togchv@gg a@ve toot mgma[\%fecty of sleep.
prov irﬂﬁﬁt}kpélhbd/&ﬁﬁéh&hb éo&%h of PR For @8 dn thBEnckifodkbf the

or hal ogen, R1-R5 an R12 are not each_hydrogen,
ifientiondras pno e rderd Olf ﬁ?&tfollm’éﬁg pharagteristigspan ighip §1°8 B%ﬁtﬂm (Kihwith

?d t%'iphg%@?& fb’.l d%%eogQ&MH i §§n191f ROGH kédatd th QFF tb&%@c Hn{lhng to an

I nventi on ave one Oor nore
offﬁhﬂgenmeh:gted framedt VP stnddd3, taahisi gutwitdaithand HM{?SH@REM p@ak time

g RO 0 RGBTy s B8 Ao

aldgﬁlﬁﬁéreéfﬂ £qubRet; b ﬁm’ﬁhlblﬁve thR] inbfasedh nodPEM aleelammt 1&x2 than 20

at I.s greater, than 50Q nM and/or, nore

PRt b7 R HEoR A PP PRI e Eorep PG B e gleep bou
tﬁﬁn@t&fﬁ&ﬁ 7 IHﬁute\J & digationpdet | l(ﬁlg@sﬁ glageout b@ntréeﬁl%:nt is greater than
nonREM sl eep per hour by .the ql rd af ter

& 6RO Mma@tef ovhea Adksted Bingsp '%aée neyq f@fi med,a Eﬁ%hf“alm“vsepmf to

daptiRbtratiBe 6EAS BorhPor@ REEMbHcE aR a@ragtQlech BSI& thad @d’gr%r than 6
m nut es for conpound, doses t hat produce mpxinmum sl ee

wisnisoht altealite neakaaqlrawg%%&lowfé@pcowmmd foRSPLIFE dgpssipt produce
a:jpg?egla 113 alflofitt BFrebSurid YhBiin@? adIHl%IstrlaﬁUiﬂﬁ $ﬁe o%hﬁ)@@n(h@ Wisubject does

treatnent 1s greater f or egua m nut.es
ol epprecdjblisinbityit RFM gleep; l5ad @clmlmstr@tmnué C‘mompﬁ@ui tgp splygat does not

(glsb%%gg{loﬁla%y iBhibl ?ocoﬂlg tﬁ'%tgl at fngﬂ)r Rne b1 Sive A5 BRYBEN ] @fféots of

_ aver age s out that I1s greater than 5
dé&epm nut es at absol ute peak adm ni stration of the

conpo usnu%eé lcl)ergig tH? r”qgﬁl§ cﬂzﬁfl 8?&9199 Eétne @ rtl%%l?é?éz@ne nitrogen to

anou oun I nsommi a; adm ni strati o
%grngmupM d to a subject does not appreciably inhibit
ee nd.adm nistration,of
So; g Hrsned? e B ByPhe B b2A i reet § Sk A BABHL b Inchuding, for
&Giniple], hymadne) @hipusioh anitrals, faon asimaksf fabmh’s)r}od‘mmhle epd wildhanimals.

anot her enbo t, the co nd,.of E | a
-t B CHEPRBLIGT A eI Rd: Fmas el il
Cbﬁpé@hllowmg % laar, &cH a0, 51,1213, 84 1|5nm b7 t1i8p1o, Ot 2h123, 24, 25,

ar d 1 b
L B RS 0o RSP R 9L LSS B 0,0
9f fszts%f ge1555%, s¢t5%d5§ 160181VB2, 6bP64, BB, 661157 689, 20, 7asTIL, A2, 74, 75,

Rat reater than 1 a_nonREM
76 77, 78 79, 80, 81, 82, 83, 84 85, 86, 87, or88

In one embodiment, Ry and Ryg and the carbon they are attached to are absent. In one
embodiment, Ry and Ry, together with the carbon to which they are attached, are connected to
form a spiro ring of size 3 to 7. In one embodiment, Ry; and Ry, together with the carbon to
which they are attached, are connected to form a spiro ring of size 3 to 7. For example, Ry and
R0, together with the carbon to which they are attached, or Ry; and Ry, together with the

carbon to which they are attached, are connected to form a spiro 3-membered cyclopropyl ring.
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peak tinme value that is greater than 55% nonREM sl eep
per hour by the third hour after the conpound is

wa@cdisrsatered to a subject; a cumul ative tot al PCURWATE34015

in nonREM sl eep of not |ess 25 than 20 m nutes for
conmpound doses that produce maxi num sl eep
consolidation; a |longest sleep bout that is greater
than 13 mnutes in duration; net |ongest sleep bout
post treatnment is greater than or equal to 3 minutes
whenTaglicWsin8giniéai, 79s OPASeli-0R, Mddulfenaatilai Bxachpis of @dfhamides
24 hours prior fo adm nistration of the conpound to a
subj ect; an average sleep bout that is greatjer o\\yﬂan 5
m nutes at absol ute peak; adm nistration e{}
SEATRAHAL, o8B BUD GGl t1ARS7.00] At AUIERNED dpprrec Lee
anounts o ound i nsommi a; adm nistration of the
onpoudd to a subject does 53 WO 2006/ 034414
Eﬁd/ U 0\25/ 034015 not appr eci ably inhibit REM sl eep;
dmWis on o ound
not d| spr Eﬂfﬁe St ftiyuefnhﬁ nggé)e(rét;?{)n?ﬁg%tt@gﬁe {HRES o the polar
sﬁﬁb@tatééfbf e 2 Ih&efy@h&ﬂthaﬁhé d«‘:sﬁlsd tefvelslf omh absbrptlan,dﬂﬂ)%penetratlon,

SRSt B TR e B Byl o i

ﬁuﬂitds@igcmae eh%k%l%tﬂﬁfl(sﬁﬁdﬁsny étmrkc)duﬁhg bamubamorcmpis bamt or(hieroatom
regar 0 rec I N n

SRR & DG et G Ty 8 b B S oighaly cogning a

abigebndel Red f ,erap dorh tefrckh&i)tl gt(ﬁlpgdipiﬁhﬂly substituted,
dtohan 1r(1)(§ arﬁ%ﬁ%%l?ﬁ%%?a%?r%re E5v I uee t hat 8 gr eat er

t han 55% nonREM sl ee r our b Q\\ea hi rd/lLaoR{ Jafter
the conpound is |s$e d ~S<
s%ﬁlmxgt%ée\éﬁo&r%e% a‘d'lrr else {:'33 %h t M essS CH20H3
m nutes for conpound doses that produce
rmm @I eep neold)datl o @ | 8ngest sl eep bout 10

%r(e thﬁ 17m te%//ln duratlon net
equal

reater than or
ntnutes mh n, adju§ted u3|ng a baseline
value obtalned ast 24 hours prior to

n@stm ation e/,@o%undq ooa gubj ect; an

%Es age S er\sfharb6 m nut es at
oHute peak; adrri-inl st{rat ijon “heconpound to a

subj ect esOnot pr oduc o appr eci abI unts of
rebound i nsomii a; administration of the compound to a
subj eot goes 15 n pieci ably i nhibit REM sl eep; and
d/ﬂi1'\ni/\§fra ion qf h:{{f \Y]d to a subject does not

' [ q?‘y |Nth|b t conotor activity or notor
to the nor ffect sl eep

her ei n, "TTnker” is the cl‘f‘ﬁﬁeﬁ\zfs°<§‘F8ﬁ§1°¥?ogtﬂ?A§‘?lflﬁﬁgle°tedt°

&B@ﬂﬂb %rp"i(%'o@ henkHIEAERRMIR mdi&l§, of t&4fRIEPthe BRysidaBor metabolic
ods of the invention are Usedtotreat a vari et

mfopg’utg cpf@heg:ompg@rtqj dixagples gf V sile ghﬁp@nc Indshplegens such agl F, Cl, or Br;
g? Qlﬂfngrgm s S hsas d@ﬁferm@%}gl cl- @P{ﬂfcﬁto?@_( Cﬁeycﬂ@dﬂ%’l groups such

I n one

nment, e CO ou
a&s@da, O3, toin eyqlrmrtmy&i hoterqatoau bubstitnigd FsiWel glmgor@%ﬁ]@aljgyl such as
égzg('igf: ’o_rL gHzggHZ%g elfgtror%xgi’thd%%win% grouﬂb‘?'%cl} §S7C11‘ g‘askettgle an amide, or

30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49, 50,
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25 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63,
64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,

wa'2006/0844149, 80, 81, 82, 83, 84, 85, 86, 87, oPCBBS2005/034015

one enbodi ment, RO and RIO and the carbon they are
attached to are absent. In one enbodinent, R9 and
R10, together with the carbon to which they are
attached, are connected to forma spiro ring of size
3to 7. In one enbodi ment, Rll and R12, together wth
the carbod t® @ whi ch they are attacleedg ape

connect.ed to\@or Vspiro ring of sjzdl 3 %Sd 7. RKor
exanpl e""'L 99\ , together with r\L(ar n /Ao
whi ch t hey %re ttaghed, or R11 and R12M t with

3 fdfongar bon to ch({lrtdagyﬁéﬂescamqr@ched are Cofine Gnd gyrimidine
to forma Spj C$ - menbered cycl opropyl ring. 54 WO

2006/ 034414 \)(J{BZOOS/ 034015 1In one enbodinment, Zis

C2H, tet Razohe’ -f onani de. Exanpl es of

sul fonam des 6 ?-l-NMS W include acyl sul fonam des.

For exanple, Z can ve the formula Hor \SO1l O

| where WJ|is a substituent chosen as needed
I%Ihénr%))aurfd;te the effects of the polar surface area of

the Z noiety such that the desired | evel of oral

absor .nenet.r.at | nd rate of XG

't o e RRRERCY S biinidt, REDnE R s TSR or cxample,
substituents for hI(S Cpur pose |m:cl @de an al kyl group

(optionally con(.%, ni hgfa ;@Ioubl i pge bond or
het er oat om subs fedNe NOT CHZCI:HZCI—B)
ca %L;Q%e@( Jroup optﬂzonal I y cont ai F{Lng ah%?ﬁgandeRbare

a he erocyclyl group, an aryl group,
1héﬂpend:eatly,lfoxgaxamp],e amaﬂdybg’tﬁhﬂ» ¥ c§¢lbﬂky1tgbk5®§ia h&éro&ycw @fdil}a an aryl
r %O rL. %g Ng CI—I2l %e f%
L S hIRRTFLFOM: SRRy o6 pted Bermples eluge Ry Ewiges
% NS1,,-,,0- H 10 H HO(D~CQ Q)o ol0l 0O~ ~0 NHSH
RO »?ff 0@010\043\ A
WYY ey

b 2

0 o p
AL AP 2 Qo [ |

SC : S
) O”‘L ) 2 S
~, CHs (where V is a halogen
such as F, Cl, or Br; C;-Cs alkoxy such as OCH;z or OCH,CHj; C;-Cs alkyl or C3-Cg cycloalkyl
such as CHj or CF3, cyclopropyl; heteroatom substituted C1-Cg alkyl or C3-Cs cycloalkyl, such

as CH,OCHj, or CH;OCH,CH3; an electron withdrawing group such as CN, a ketone, an

\%
O 9o o [ \’;\N
NS

"LL. N/S\N N

H |
amide, or a sulfone), CHa (and pyridyl isomers),
ey
50 ()
CH3

(and pyrimidine isomers).
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OO0V NSc.~NISL 2 Nwhere Vis one or nore
side chains selected to nodulate the pKa of the

wa@eybssd4fionanm de noiety, or to affect the physPCHUSZINSW034015

net abolic properties of the conpound. Exanples of V

si de chains include hal ogens such as F, d, or Br; 15
Cl- C6 al koxy groups such as OCH3 or OCH2CH3; Cl1-C6

al kyl or C3-C8 cycloal kyl groups such as CH3, CF3, or
cycl opropyl; heteroatom substituted Cl-C6 al kyl or

C3- Ch siv@lep ahbotimerdUeendsis OO Rast@he GHR OORPAASE least one of Ry
el ectron w thdrawi ng groups such as CN, a ketone, an

- & ¥ nodydrogen.wp 2006/ 034414 PCT/ US2005/ 034015 0 Q0 0

00 ViVondd¥bolinichd ﬁ%‘?ﬂﬂgt Y hla!uééﬂ\I 12 afisthéreRdoditat) Ri-Rs and R;-Rg

pyrid I somers),. pyrimdine 0+ O 0 ~N.SO

|
aF?@Chi;S@ﬁmﬂsf}n,d Agmqt H of baipgeher enmbodinent, Z is a

sul f am de : i de. .. ]
2 i ST g T o i .
hiydrogen. aln anotherRimbedimeni at legdh &y @offty-Rerde raf byfrwegen, and the remaining

| ngle tly ; )
ARSIy A A BG0,B pion n e
rgmaining RafRsardistdergomr Il angtheugmbasinéns,aé lekst feuriod R-fRa eegiot hydrogen

ap%?lg)r%%%&%nrg]%lé&%fet llfy%gg%kllsﬂwr%%mboglngnﬁ&%w%\o{ﬁydgé%gO Inbone

bR dBnedt, K] i dat hydrogen. In one embodiment, Re is not hydrogen. In one
embodiment, Ry is not hydrogen. In one embodiment, R; and Re are not hydrogen. In another
embodiment, R, and R are not hydrogen. In another embodiment, R3 and Ry are not
hydrogen. In another embodiment, R, and Ry are not hydrogen. In another embodiment, R,
and R3 are not hydrogen. In another embodiment, Rs and Ry are not hydrogen.

In one embodiment, at least one of R;-Rg is methyl, chloro, fluoro, bromo, hydroxy,
methoxymethylene or methoxy. In another embodiment, Ry is methyl, chloro, fluoro, bromo,
hydroxy, methoxymethylene, or methoxy. In another embodiment, R; is methyl, chloro,
fluoro, bromo, hydroxy, methoxymethylene, or methoxy. In another embodiment, Re is
methyl, chloro, fluoro, bromo, hydroxy, methoxymethylene, or methoxy. In another
embodiment, R; is methyl, chloro, fluoro, bromo, hydroxy, methoxymethylene, or methoxy.

In another embodiment, at least two of R;-Rg are methyl, chloro, fluoro, bromo,
hydroxy, methoxymethylene, or methoxy. In another embodiment, at least two of Ri-Rs are
methyl, methoxymethylene, chloro, fluoro, bromo, hydroxy, or methoxy; and Z is COOH. In
another embodiment, at least two of R;-Rg are methyl, methoxymethylene, chloro, fluoro,
bromo, hydroxy, or methoxy; Ro and Ry are hydrogen; and Z is COOH.

In one embodiment, R3 and R are both methyl, methoxy, hydroxy, methoxymethylene,
chloro, fluoro, or bromo, and the remaining R;-R,, R4-Rs, and R7-Rg are hydrogen. In another
embodiment, R, and Rg are both methyl, methoxy, hydroxy, methoxymethylene, chloro, fluoro,
or bromo, and the remaining R, R3-Rs, and R;-Rg are hydrogen. In one embodiment, R3 and
R are both methyl, methoxy, hydroxy, methoxymethylene, chloro, fluoro, or bromo, and the
remaining R;-Ry, R4-Rs, and Rg are hydrogen. In one embodiment, R, and Ry are both methyl,
methoxy, hydroxy, methoxymethylene, chloro, fluoro, or bromo, and the remaining R;, R3-Rg,
and Rg are hydrogen. In one embodiment, Ry and Rj are both methyl, methoxy, hydroxy,

methoxymethylene, chloro, fluoro, or bromo, and the remaining R and R4-Rg are hydrogen.
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NN~KN~N~". "H NSN\ I HOHN 2?21 f ! CH3

(where Vis a halogen 10 such as F, d, or Br; Cl-C6
w@bdoongs4s4ch as OCH3 or OCH2CH3; C -C6 al kyl orPCTZBS1085/034015

cycl oal kyl such as CH3 or CF3, cycl opropyl;

het er oat om substituted Cl-C6 al kyl or C3-C8

cycl oal kyl, such as CH2OCH3, or CH2OCH2CH3; an

el ectron withdrawi ng group such as CN, a ketone, an V

OO0OON NSN HI amde, or a sulfone), CH3 (and

PYT i Hydnelea®oBinteht, R ¥ Iﬂet@ﬂ Nin orgentolini¥nt, REH3MtAYIAnd R, or R; is

pyrimdine i somsrs) 2006/ 034414
ot U3/ DSMODERHY AR ONEP: BB Frarro; Iyppefpey eRodiment, Rs is
ﬂ%nﬁz dr8asd mQﬂHﬁ ﬁ’l@:th@lymaﬂ%ae&ngf Béthd:823h o EenvAinkRt, R is

are not hydr In one enbodi ment, R6 js not H

n@thoml byens. emhqdmt, rs TRgthRyi AR R or Ry s ety angthoxpghydroxy,

r
B SR IR o B o, bbbl Sk e

Ramgmethexy.emai ni ng R1-R8 are hydrogen. |n another

em)o?'%némboﬂ}men?%@&%@ag%ﬁ are not hydrogen,

and e remm rogen. In another
enmboit omnimbodimdng Rs tind Rioe@e wéthjdl IR8nathas embeditmgels Bgand Rio are

and .t mai ni r h
“@%ﬁ'&o‘?ﬁdﬁ h¥‘,ﬁ°%ﬁn o @%gge "t ourlé‘1 ?R ﬁ:é‘ %F]{%g_elg ar} @’E‘ﬁ%h ﬁ{amther
eabddinteat, Re ahd Rionag: iithy8R ais iy drpgerogdmlogém Rords and R7 - Rg are
ﬁ"d' man& 5&6 not hydrogen. In one 10 enbodi nent,

ogen: At 2, 9@: In one enbodiment, R6 is not

hydr og ngﬁbdenhﬁbd?ﬁkﬁlt I@ﬁb%)ﬂlormenéthyl RTn isthes embydhineg o ankerm are ethyl,
one. erbodi nen ot 0 | n,anot.h
R e o oL £S5 e TS B, |0k,
aﬁHJRdedrg@ %f} RR% 130 g&ordlaB gl R, 1RsHhO §E R Rlate 1daigbgand Z is

di nmen R2 and R7 are not hydrogen. |In another
@@Hdl ment, R2 and R3 are not hydrogen. In another

€ nbo% Hﬁé"émbo‘aﬁnéﬁﬂ %Bﬁd R’ioeanﬁ Qﬁe d&%ﬁ@&ﬁ'ﬁ}ch Heylaft 4a€hed are connected
enbodi nent, at |east one of -R8 is nethy ?’ chl oro,

6 Faroy aothragrroerabered siro {@yclopmylh 5RE- n@tmﬂ@@n inpgt-Rged Rio and
tk@ca@&% B SmiGRQA LR hed e EchinBBEW forn® A itREOmerhibed& $iro

(cyclopropyl) ring, Re is hydrogen or halogen, and R; —Rs, Ry — Rg are hydrogen. In another
embodiment, Ry and Ry and the carbon to which they are attached are connected to form a
three-membered spiro (cyclopropyl) ring, Re is hydrogen or halogen, and R; —Rs and R7 — Rg
are hydrogen, and Z is COOH.

In another embodiment, Ro and Ry are methyl, Rg is methoxy, and R; — Rs and Ry~ Rg
are hydrogen. In another embodiment, Ry and Ry are methyl, Re is methoxy, R; —Rs and Ry —
Rg are hydrogen, and Z is COOH.

In another embodiment, Ro and Ryp are ethyl, Rg is methoxy, and Ry —Rs and R; —Rg
are hydrogen. In another embodiment, Ry and Ry are ethyl, R¢ is methoxy, Ry — Rs and Ry —
Rg are hydrogen, and Z is COOH.

In another embodiment, Ry and Ryg and the carbon to which they are attached are
connected to form a three-membered spiro (cyclopropyl) ring, Re is methoxy, and Ry —Rs and
R7 — Rg are hydrogen. In another embodiment, Ry and Ry and the carbon to which they are
attached are connected to form a three-membered spiro (cyclopropyl) ring, Re is methoxy, and

R; — Rs and Ry — Ry are hydrogen and Z is COOH.
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hydr oxy, nethoxynethyl ene, or nethoxy. In another
enbodi nent, R3 is nethyl, chloro, fluoro, brono,

wWhy@e 034414 met hoxynet hyl ene, or net hoxy. | n anoP¢BEDS2005/034015

enbodi nent, R6 is nethyl, chloro, fluoro, brono,
hydr oxy, nethoxynethyl ene, or nethoxy. In another 20
enbodi nent, R7 is nethyl, chloro, fluoro, brono,

hydr oxy, net hoxynethyl ene, or methoxy. In another
enbodi nent, at |least two of R1-R8 are nethyl, chloro,

fluo 'IlQonean%HalmelﬁyR“ MR 12 a@tﬂmmm dnpttenembalimen Ko and Ry, are

I th mbodi t
Ay Rs 13 BB ARGEIgF A Ricr kot 1T Rtoe, rogat, I another

dMHRERaeNt, B[ ardiBit, Fgeéxneﬂ@m CRﬁZs hﬁr&g@%x h:ilBgen@RPt Rehnd Ry — Ry are
enbodi nent, at [east two of -R8 are nethyl,
hydragenepReLHYCOREL chl or o, fluoro 25 brono, hydroxy,

or mgf Gﬁéxé?nbd%%n@rﬁ] 2] B},Qi I%% Sretiigl. oﬁleﬂloth@f‘éin%dhﬁeMndl Ry, are

one enbodi nent, are "both nethyl, nmethoxy,

dﬁw,rlbmyhydregm Megehy m@d@ Readdo: Rip predwerogen 1apether
%dfnlﬂa%t rI? ja an%?‘h ﬁ@dﬁ%en ﬁpﬂalggengﬁ%f{?and Ry - R10 are

rogeﬁ nent are
hwhdgﬂmgndﬂnhﬁﬁyﬁihydroxy, nmet hoxynet hyl ene, chloro,

fl h i R . - R3,
R el 07 SRR i 73 Bd EBLA G i ey By @6 are
cﬂ)lhﬁecltfxdtth foret Hiptee-rmarhbeoedyspird chmpy%h@o}wa&buﬁr@méiment Rji and

fon e gl e g P 8o SRR A g e
(B?clé}ir&p}b)lﬁﬁg R@idhyﬂro geﬂiT&tH'aiDgyn, ahy By ©XRy and R; — Ry are hydrogen. In

SRt s i s sp R S re55% B wEh BEEAR o b Sommected o
RRR @thr@@-ﬁfemba%d apieb BFcleprepyiaiiny, Reisylrogeiedtimlogen, and R, — Rs and

hydr oxy,. net hoxynet hyl ene, chloro, fluoro, or brono,
RiroReoteEe odregen a9g 238 ‘R4-R8 are hydrogen. 57 WO

2006/19 34é o 6héAdRQ9Rd R3 Aa%]iﬁethﬂflnalﬂrf% i€ Hiéﬂﬁkﬁﬂlﬁtanot%r

is nethyl. In one enbodi nent, is ”Et]¥ and R2 or

%quﬁn??’étlﬁy pnd R pregrsthylnRe if &%Y:Wfl &na Rs@pd By g Rio are hydrogen.
{n] 2A60hEr en%odﬁﬁé?ﬁrq{n bnRn Qlteriﬁé'th}@ A ¥BRky, RR6- RsSnd R, — Ry are

uoro, and R3 is nethyl, nethoxynethylene, or
hﬁhﬁ@&ymdﬂhséﬁéﬂénbodlnent R6 is methoxy. In one

enbodj, TE0 mb&ﬁmélﬁ gﬁ%@?ﬁ}’z G n&)Rﬁ B@nétﬁoxﬁm th¥other embodiment,

nmet hoxy, hydr oxy, oxynet’hyl ene, chloro, fluoro,
Br: abd Byeowre thylaRoismeathosriyadiRrerts angB &1 41a bydsogand Irgnother

%m%odagent SR]”E]%CFR@%TC nglot@g{)fgn@% tﬁl@ﬁ]@ 'ﬁ:“ nt aﬁg R‘%‘n q{ ﬂr@ h?r!xg%en and Z is

rogen. tn on and 0 are neth
G@@Eher enbodi nent, RO and Rio are nethyl, R6 is

hyd .
nyclr QBERe SR ERGTRH BB a8 e Rrto ARtk @%%a%rag‘?céwd e
EBHneotéd tg Rérni & t}h@e@g&gmmd)s‘pub @w@@mpymgﬂﬁngaa ds BFthexyRg@n another
ar e an embodi ment

SHEP R @ 2B Bipend i SBHGE FOYE BB FRaNE e aRPeF b o form 2

-0 ddred spitd ééﬁld@}’(ﬁiyl) giap, Ryis hatheggnnd aﬁld RR%nd Rp- Rn)dlre
R7 - R8_are hy

rogen t her
hodsogene Insqniogher elnboql@elﬁy%n aafgﬁlzapd |°6V3’8P1 fo ‘F@Cﬁ%@y afﬁ&“”hed are
Bfnect&BroFbidn AHHEOHEberéd$ird (éy&1lopropyl) ring, Re is methoxy, and R; —Rs and

R7 — Ry are hydrogen, and Z is COOH.

In one embodiment, in the compound of Formula I used in the method of the invention,
q is zero. In another embodiment, q is zero, and Ry and Ry together with the carbon to which
they are attached are absent. In another embodiment, q is zero, Ry and Ry together with the

carbon to which they are attached are absent, and X and Y are absent. In another embodiment,
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15 COON. In one enbodi nent, RO and Ri o and the carbon
to which they are attached are connected to forma

W booe®34enbered spiro (cyclopropyl) ring. | n aPOI/bg2005/034015

enbodi nent, RO and Rio and the carbon to which they

are attached are connected to form a three-nenbered

spiro (cyclopropyl) ring, R6 is hydrogen or hal ogen,

and Rl- R5, R7 - R8 are hydrogen. In another 20

enbodi nent, RO and R10 and the carbon to which they

griezead, tm:ahﬁemm@tm meﬁeadgga té w%ma dheylaky e&@ctg]@{{&aib@&t Xand Y
o (c opr o ring i s hydrogen or hal ogen,

ﬁﬁﬁ% égmﬁﬁwn9¥nlnR%an%Pé’hVH4ogen and Z is COOH.

In anBltdihe ﬁs&ﬂ‘bﬂl@'cﬂﬁﬁ&undggf @8 %v&t%n%&@us@@td%l)dulaﬁ@ slbei) e.g., by
t hox and - RS and R7 - are hydrogen.

PREFASY ﬂ&%orﬂgﬁp ongeh InerePsing glew@ramlmmouﬁ@lgﬂg and/or increasing
Rt dtum Rlep bt ﬁ:ﬂgthR_lIn anofiRr B%g@tr fhe TAIPRG Qﬁhl%gt‘:s‘ a5 %%ntmn are

COON. | n anot her enbodi nent, and Rio are
REedie s g yloemeigorrar. FREcTamplaRthe loxagine anaéogssyxfrc@gevemomare used to

ﬁf%ﬁ:ﬁ@cfdla%mﬂrh%l% a@l 919«%%5} S)eéaﬁﬁgl%a I'EYJep aglgsea s?dlr%me, narcolepsy

hoxy, RI- rogen,

MWﬂﬂHmB%her enbodlnent RO and Ri o and the carbon
t 0 hr \g?n%egn%eﬁééd ﬁ%ﬁr 1?% tlo?zgglﬁig al%ﬁo&s %?Sh% ?Qv%ét%q?\%e t §edfi19 [hrentr%atment ofa
ppgqaﬁ@x yhytham dbtﬁj:mal%, sacidas, RF exarﬁiﬂe,adstéagl yidftagek disbiders, delayed sleep

T, et e e

t hr ednmaﬂbe}feaﬂ)odmem tl(edyﬁpﬁﬁraﬁﬂygs) aré ueg in 1R tdeStment of insomnia,
are _hydrogen and Z.is

oxY, and .Rl- .R5 and R7

BRI oy e Ea rmtet oGO DA B GG nsommia,

euihnsllegBidront] beddtic IRhB nfivemsm dRptder, itdRBOS N &pendent insomnia,
nbaodi nt R11, a a methyl, R6 is hydrogen or

%Eg%a% erﬁmowla a ﬁéleﬁe&Peg% tlnpg@mgﬁlgi mwlg:ggqqocmtﬁi with mental

aisgtikier enbodi nent, R11 and R12 are nethyl, R6 is

hy drg en or halo en, Rl- R5 and R7 - R10 are

hydr gé?ﬁe ergbpfimery sth%:béﬁplnfsana}?géﬁ%th@ HiYeefiomene useRioltreahal

ﬂé’soﬁlhﬁ dedobie, sudiasdf Ot BfnaGibaRGh %%r noa:lz;'ml? nlgEﬁ%?e&{?f)&mawor

%ﬂ g R6 i s hydr &en or hal ogen,
%'%k%‘ﬁ Pardgemnd Jespsawesier enbodlnent R11 and R12
are gh Qﬂdther%ﬁxbb&rﬂ%}{fjf g@;&f)fﬁ% Wg‘?n segeilo trﬁg glg%:eaﬁgea disorder,

R10 are hydrogen, one e
saeh as o1 erRaDplpyeantya éleelaamlem obstrumecsieqpmpyeaamé naxetdesd:elep dpnea.

are MarORanekedot 8oL TA IS AIRIRGLCI rSRhACL oy

cycl oprop rin anot her - e
magagficalipacseptiide Sétltthmfmfcalne ilshéyn &e methbtincheeiubitiag sleep. In one

d ered i ro :
GEPRRERE o oleBll gl B YRGB ol ensmbe srlbpgeot s o-
&dﬁnmstdre&%th omar ane akighdbmjererapids anot her enbodi nent,

n he carbon to whi.ch they are attached
ar o g% %1}1 ?%etr 8%)eft e present invention prov1g es a method of modulating sleep in a

subject by administering a therapeutically effective amount of a compound having the formula

of Formula II:
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forma three-nenbered spiro (cyclopropyl) ring, R6 is
hydr ogen or hal ogen, and R1- R5 and 15 R7 - R10 are

whgasogan and Z is COON. I n one enbodi ment, RIAT/ERIN05/034015

R12 are nmethyl, and R6 is nethoxy. In another

enbodi nent, R11 and R12 are nethyl, R6 is nethoxy, and
R1- R5 and R7 - R10 are hydrogen. In another

enbodi nrent, R11 and R12 are nmethyl, R6 is nmethoxy, RI1-
R5 and R7 - R10 are hydrogen, and Zis COON. 20 In
one enbodi nent, R11 and R12 are ethyl Rand R6 is

nmet hoxy. | n anot her enbodi nent, R and R12 are
ethyl, R6 is nmethoxyg, R7 - R10 are
hydrogen I n anot her A g R12 are
ethyl, R6 is methoxy, R10 are
hydrogen and Z is QEONM N eseNenbodi nent, R11 and
R12 and the carbon to which they are attached are 25
connected to forma three-nemjered Spiro (cycl opropyl)
ring, and R6 is nethoxy. Ih andther enbodinent, R 1
and R12 and the carbon to Wwhich they are attached are
connected to forma three-nf€nbered Spiro
(cyclopropyl) ring, R6 is Joxy, and Rl- RS and R7 -
R10 are hydrogen. In anothe?xenbodlnent R11 and R12
and the carbon to which they lare attached are
connected to forma three-nge pefospiro (cycl opropyl)
ring, R6 is nmethoxy, and RI1- 30 R7 - RIO are
hydrogen, and Z is COON. |n otapnBdbdi ment, in the
conpound of Formula | used in the nethod of the
invention, g is zero. |In another enbodineg% gis
zero, and R9 and R10 together wth the car 9 to which

6ﬂh%haﬂﬁ@elﬁtcbﬂi5€$fwdu€dﬁltaﬁl‘3&jﬁwhdrﬂnanﬁt dndro seertiatspergatily, 6, 1, 2, 3,

et Bstisabieo etk CI Sl K o Ko 17 o5 sl selcted

#8m 3N et DEBr GEF}O@H{'E]HZCH@ %H@}%@Q&Wﬂ OH, OCH3, OCFs, CH,OCH;,
PCT/ US2005/ 034015 g i s zero, and Rio tq E th
b alldd &,

m&%%@fis&mdc%om%yndgpedaﬂya@h Qercaﬁtéal

ﬁggchl‘,d aﬁtﬁlﬁ oPRSHAR, o RRShERATSHELLbor o wWhichGheytdi€lattachéd, dre
2 n° one aspect, the conpounds of the invention

@nn@ecij@eta forgn #rperQIrneof sire S .§7 7 atoyns; a4 B AN GiQRss (where
iklﬂ?cheé kcgf@o@m%%)z-dlm r@@ﬁﬁsﬁa)yﬂeteﬁxﬁw@:@mﬁepz et

I NCreasi n maxi mum sl ee

ceh@t%O)zm@temmUﬁO)ﬁ%&ialkyi rséO)szIé?& hrderaaliyl )zﬁH@ﬂ@rﬂ

ARSNGB OSSP cons e
ayk @GM{S(O)@H‘I-h@ano@HU |0atetnamlt,mmva¢ﬂdc§ha’mh¢lt 4 is CA9BraTiGPOR 13, and

Egr oggn Sdilen(:i? Igsp HNaR 3%’ n%%@eaﬁﬁﬁ}f&%ﬁ pﬁ%herﬁ)%%&rd that when m

ine a
Q;fzetolnxmﬁbsexﬂtl on are used in the treat ment of a

oo 3 A SRR A R g L o
sivesticRMave G\va meaﬂoﬁheeﬁmoph@s:aaﬁm@uemn nﬂnﬂﬂuo‘immnﬁdnt (K;) with
Pe%lélrrd tcs> II—Iel ergc_e\;/)\%lr( l?m 1In§ %% I%Ssr than 500 nM; a K; with regard to off target binding to an
off target selected from M1, M2, M3, D1, D2, al and a2 that is greater than 500 nM and/or
more than 5 times greater than the K; with regard to the H1 receptor; a nonREM peak time
value that is greater than 55% nonREM sleep per hour by the third hour after the compound is
administered to a subject; a cumulative total increase in nonREM sleep of not less than 20

minutes for compound doses that produce maximum sleep consolidation; a longest sleep bout

that is greater than 13 minutes in duration; net longest sleep bout post treatment is greater than
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I n anot her enbodi nent, the | oxapi ne anal ogs are used

in the treatnent of insommia, including, for exanple,
We@a06i08=i1£ | nsomi a, psychophysi ol ogi ¢ i nsomi BCT/US2005/034015

altitude insomia, restless |leg syndrone, periodic

l'i b novenent disorder, nedication-dependent insomia,

15 drug- dependent insomi a, al cohol -dependent insommia

and i nsomi a associated with nental disorders. In one

enbodi ment, the | oxapine anal ogs of the invention are

o 8QRAI o3 ﬁl[ﬁiﬁs when REIASORiga WbaRe @8lue obbinbd aﬂeasEZA‘ghqurs prior to

somanbul i sm pavor noc&grnus REM s| eep behavi

agmagstrgen o5he smPRUNg fhTURIEGE 2P AER5RES HFFR 8P thag s sregter than 5

nﬁﬁ%@&fabm@ gedRe MminfshRidn@f R daﬁlpami t@ dSubjed du&ﬁﬂ)t ;n@duce
treat a sleep apnea disorder such for exanp

appieeipble agowep o%rswad lr@e@flxau%c{mlv@tr%tw@é ﬂmﬁ@aomo th&‘@ get does
ot %@9 %ﬂhmlt Ry Qi@éif Whd SRLinSRARASIE ?He%ﬁlpbﬁ}ﬂtto h B&jetd Qoes not

Formula | or a pharnmaceuti cal
@pmgttammlygahlblt {asemelof addivity tpdaiyeiththe pernpd ?ffy?;?@sOféieep

m)d u lIn? gﬁci r%lnggcﬂ e ey @@m? i %@l F&%{ﬁtla 5 ns€ Hﬂ’ﬁ@ﬂl@ﬁho@g of the

rimaceutically acceptable sal
1h‘haanemha3| e oomo@&f a@rfpmxsrng clergacigristicso anemmbltmrcenstant (X) with

f?g?\%fﬂ’?gﬁ“ﬁ@t rllgﬂp hEor 1e4s{?1ha%§% ?ﬂr’m % l‘&g tr(%a‘fchﬁ orﬂ;) tgxl%g{%mdmg to an
cﬁﬂﬁtg%ﬁiele}@édéfﬂim NilsMer Iznga, W eﬂa:p& aRiticaly greasdrfiigmt li we; a nonREM
amount o 0 n I f For.nyl

Fk i vk b AErsen 4 SEde OB GG B g R e Bl ofpr e
Jogﬁgﬁﬁﬁ is ¥ainldhdored 10 a/subict; 4 EdrulatBre R3B! idrédsk In SUNREM sleep of not less

har maceuti cal | ffect I
t q:m2(bmgw€es (prrp@g%@q?@éﬁg sgyﬁ/a%@rsoa}ct:e égﬁ%lgr%fs el\g\ggr{sgﬁga@on )inongest

g%@%ﬁ&tqs Qneaté* th§d @ minefes npduré‘t%; néﬁ’on’g%s slegfﬁbou@ﬁ&;t BZatment is

I ndependently, selected fromH

mer tm*qg“al@‘ﬁ oy whep edisgedpsng @splnmp@e o@g;ngd > Teast 24
I ]
19[% }Hp efg doe ?lrlgilggeﬁgﬁ%%%@ﬁlﬁ?uﬁo a %C:Rna gw&& sleCB bout that is greater

thamf otiedesalt Rlyﬂlolu’tmeamdmstﬁp@l pb@ép@mow fiha M@%@ﬂ% Bt produce
ap%re%'bferhrﬁohlﬁ% oﬂe%oxﬂ{dtlﬁs%%ﬁja, a@hfnistration of the compound to a subject does

not appreciably inhibit REM sleep; and administration of the compound to a subject does not
disproportionately inhibit locomotor activity relative to the normal effects of sleep.

In another embodiment, the compound of Formula II for use in the methods of the
invention has one or more of the following characteristics: an inhibition constant (K;) with
regard to H1 receptor binding of less than 150 nM; a K; with regard to off target binding to an
off target selected from M1, M2, and M3, that is greater than 10 pM; a nonREM peak time
value that is greater than 55% nonREM sleep per hour by the third hour after the compound is
administered to a subject; a cumulative total increase in nonREM sleep not less than 20
minutes for compound doses that produce maximum sleep consolidation; a longest sleep bout
that is greater than 17 minutes in duration; net longest sleep bout post treatment is greater than
or equal to 5 minutes when adjusted using a baseline value obtained at least 24 hours prior to
administration of the compound to a subject; an average sleep bout that is greater than 6
minutes at absolute peak; administration of the compound to a subject does not produce
appreciable amounts of rebound insomnia; administration of the compound to a subject does

not appreciably inhibit REM sleep; and administration of the compound to a subject does not
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connected to forma Spiro ring of size 3, 4, 5, 6, or
7 atons; and Z is COOH, COORL13 (where R13 is Cl1-C6

W@RMgl0344CONHS( O) 2- al kyl , CONHS( O) 2- het er oal kyl PCT/US2005/034015

CONHS(O) 2-aryl, CONHS(O) 2- heteroaryl,

S( O 2NHCO- al kyl , S(O) 2NHCO- het er oal kyl ,
S(O 2NHCO aryl, 10 S( O 2NHCO het er oaryl ,
CONHS( O) 2NH- al kyl ; CONHS( O) 2NH- het er oal kyl ;

CONHS( O) 2NH- aryl; CONHS(O) 2NH- heteroaryl; or
cﬁ%ﬁdp@ﬁ@n@telyﬂﬁlﬂlﬁt ﬂﬁdmbfcbﬁﬁcﬁﬂtﬁ Br Holos toﬁ%‘lhtﬂfé tBORdInal affebts of
is Hor halogen, then RI-R5 and R7-R12 are not each

E}rogen further provided that when m is zero, X is

abS el ond é?nwaﬁn&fﬁ‘@ﬁ gt Ator tdtiago16 OTRUMESerifodmamiWian 7 is COOH,
for use in the methods of the 15 jnventi on_have one or

atrispgt ope of Re Rmﬁlq, B g 2rd 8t legetiome PERy-Beo areypptinyepogsn: 1p qne

gﬁ{gﬁﬁlﬁ,{ ((GroWM th regard to Hl receptor binding of
Tess tﬂ o OOonM a K with regard to off target

bi ndilm gnet memhm@ft,fat leastgae o5Ry, BotRrdRt, padtigast v of Bg-Ruo are not
%tog%w ?J@Oé% 108he étﬁoog[]n?é?ﬁ efi{l@ﬂd ﬁ?%e @th{}‘rg{ogén and Rg is

trmes greater than t regard
o Bydrbgene hﬂbgfm, In ormuﬁ@ldlrp@al&t Ryvend Ralateecagihbydrogen, and Re is

ter than 5°/n er hour by the third
Iﬂ%ﬁﬁ lgf’tthg’? gﬁ%t@ﬁ%é 3 dm nistered to a
subj @nbne anlmmmém,t dt leastted af Ri, Rey R el RmmthhEMogére enpd the
of not

€ nut es. f or Q
R R R L desy OB T b SRS dSenl A2 flet i of R, Rs, Re
AW, ard ﬂtﬁhydr&g@r amd e reinhiaing K3, R@, Ru,taaé RI7 arechydagem rn onet

oiodu g TRRID o) Tapraeni s ATy Foghn T ond

éﬂlﬁudhﬁeslt vptgqgln@tdﬂymgaﬂ TH Shdgnbodiass) Rie nMaiyd@gathalone d

at |l east 24 hours prjior to _admni st

eehadineg Bagnd Rs atsnot hydrogen o frangfhsr ﬁ@ﬁm u‘? W?ﬁé afegiot
IRREE! I ABthePembidiHER R nd RD SRl st Bydeik:

admmnistration of the conpound to a subject does n

pr odJeene Qpb‘?@@PI&bRﬂeanér?ﬂmﬁP sachmstizrlo Hh@"?hﬁ%?m]?ﬂdgnent Ry and Ryo

24 TR ity Bl 28thEf elﬁﬁb%nﬁ&lm%aimooar@eaw Bj@6gendoes 5 not
appreci ably 1nhibit REM sl eeg% adm ni strati on of

the do np@emhodlme@ BosiddRoe andd C%ﬂi‘zﬁn to highrtbgycire pthdears connected
fo;fPIInP% épll'oq‘l:r%rge}*’s ﬁIﬂﬂélaE seV&l. qidr\éﬁarﬁrﬁe L End ¥ R Iment, Ry and Ryo

n anot er enbodi ment’, the conpound
ofd thocathdngo mhldwheme atfachedrpze eranpriektoderm #threeiemabrr¢dpiro

re of the follow ng characteristics: an
{EX?S}P%P 3flgﬂnggnst ant (K) with regard to H receptor

bi ndilngne émb@damemthhnarﬁ(mo arbimethyK Re\is ll)hlm@g ar bhlogenodnd the

%gl’ragﬁ}tgg’ lgi aﬁg R7 aye qgﬁ@gglgflgghanﬁlkq are rﬁlgélsr ?%lyrc]l%gelg/%ﬁ haéogen, and

he idRElhing RQ,kRgt diﬁdﬂl—,vaaé higirdgentand & ig C@ﬁﬂ-ﬁ r than 55%

nonREM sl ee r hour t he .t ur after the ..
conpdiege PEbeiieRy B Rl 15 S B fse‘ty Foggf o gt g the romaining
ROR8] anld G ra@AiSsRird gén NBIUREME SdretRidingdnt, Ry tand Bare ¢th@NRLW hydrogen or
m nutes for conpound dos s that produc m sl eep

badogss) anddhs ranpg %?m&éré"f‘ Re prgdyd ‘E&‘H’t’ a?‘ﬁ%\iméé reater

than ﬂi%n%ﬁiﬁ&ﬁﬁehtnRgéﬁdﬁlb Y th 8irb b0 §a5h tﬁéyeeﬁ@ at@@Héd are connected
post treatnment is greater than_or equal

t
i fiarre @ Shrosmamberd sried CYRonRPYA thigs &1 fpghcy amb%d%asw‘fai{wé’& Ry and
fhte Cldl%@f?{ \gﬁich ﬁl%g %1% AREAHRE ale QoA 'togfoi'lﬁta'tﬁl'@e-ﬁlfemﬁo%d spiro

t,; an average sleep bout that i's
g:{ye]aplepyl) nng, Rg is hydro gen or halogen, and the remaining Ry, R3, and Ry are hydrogen.

In another embodiment, Ro and R;¢ and the carbon to which they are attached are connected to
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than 5 m nutes at absol ute peak; adm nistration of the
conpound to a subject does not produce appreciable

wapwdss1of rebound i nsomi a; admi ni strati on oPCT/H82005/034015

conmpound to a subject does not appreciably inhibit

REM sl eep; and admi nistration of the conpound to a

subj ect does not 20 di sproportionately inhibit

| oconptor activity relative to the normal effects of

sl eep. I n another enbodi nent, the conpound of Fornul a

fohm b AredlPEmb&ed ﬁﬁro'@idﬁﬁﬂ@py@fnﬂghﬂs isThpdefdn ¥ haldgsn, endthe temaining
nore of the fol OMAqg characterlstlcs an inhibition

RooReeahR7 R hydsggen and & e HL receptor binding of

l'ess 1 hadentrdit, 11:1l tﬂé’coﬂﬁp&'ﬁldr(ﬁ @afshid O veéd intted Iﬁ&hod of the
binding to an of f target selected from M

ingentiphatis Pesoghemper embasimentge Zerorsn RENeBesak Ipuaﬁ%th%

Vo Tnetni1 %tls % £ Jnt aﬁ@ﬁle%érf{oo@ ﬁf‘ﬁ@\ﬂ igheep. per hour

% four ‘a the conpound is adm nistered

to alsoig @nltodlraent,uhm $1am m@duﬂa@paus, ¢-g¢ Aecarpaing therfmgipslecp onset,

AR HQRES bout length. T

S GE BB LA R A IR 985 pout e 1

aieaamomnmnt t}tehm:p nmdg]aemt teqatstasdgep dikordenut es i n

dur atj nges. ol

gr eatPl E\‘fglﬁ"cal Hg’a ﬂg? tﬁaﬁ c?rll%ﬁut gglﬁé%en&aé%ﬁ& Hé) ?a

p}&hﬁ@eﬁldaﬂyi @dcbpt@blb’ @ziluthelfahﬂ aé slealused i ﬁas@mﬁ@nﬂ&uﬁmodulaﬁng sleep in

g %}{yoeré% tIn 03?1313 Igétat t@? tg(lgﬁgoblg% {)} ]? % or a %apnace%l% ally gcceptable
Stk &F i9do-Aiagikidicd vathadte oﬁﬂﬁtemdﬂitlbﬁztl Iﬂmﬁam)és t he

conmpound to a subject does n; roduce

Ao 8nee Qi RSB AT OB L RLeS DG rg i in o subjec

%%Hﬁﬁh‘l@l@nﬁ@a thefaphitRaly SRREve HASuneGH @Ripdtthd/hdviigithe formula of
EM sl eep; and adm nistration of the conpound to a

Eerpjuldil: does not 62 WD 2006/ 034414 PCT/ US2005/ 034015

di sproportionately inhibit |oconotor &gtivity or notor

tone relative to the normal effect T sleep. In one

embodi nent, Z is CO2H or ; anot her

enbodi ment, when Z is' T yone of R2, R3,

R6, and R7, and at | easf s Ri o are not

hydrogen. In one 5 eppodi™ eNi S zero. In one

enbodi nent, at |east one of RZ, R3, R6, R7, and at

| east one of R9-RIoO are not Tf? rogen when Z i s COON.

I n one enbodi nent, R7 are each hydrogen
and R6 is not hydrogen or gen. In one enbodi nent,
R2, R3, and R7, are each hy ogen, and R6 is nethyl,
met hoxy, nethoxynet hyl ene, (@Hy)Rydroxy. 10 In one
enbodi nent, at |east two of , R3 R6 and R7 are not
hydr ogen, and the renalnlng R6, and R7 are
hydr ogen. I n anot her enbodi n§<;z t °l east three of R2,
R3, R6 and R7 are not hydroge t he remai ning R2,

R3, R6, and R7 are hydrogen. 1% one1°enbodKH§ht R2 is

B2 AR HO O RSl b6 R RAES 01,25, 0

@)TR GoHbeEALO oY RsRi) &, dnd Ry @gaemdeﬂendfmtiy, stcledifoo HEnRCl, Br, CF;,
Ellslild? (S{%, &S@%ﬁ@ﬁ?éH3 2, %&% EHgé)BHa}gr% Eﬁ Eﬁ;qﬁg I; ﬂ'gs,%ld Rﬁ)‘?‘are,
independently, H, C;-Cg straight chain alkyl; C;-Cs branched alkyl, or Ry, and Ry, together
with the carbon to which they are attached, are connected to form a spiro ring of size 3, 4, 5, 6,
or 7 atoms; and Z is selected from CO,H, CONHS(O),-alkyl, CONHS(O),-cycloalkyl,
CONHS(0);-heteroalkyl, CONHS(O),-aryl, CONHS(O),-heteroaryl, and tetrazole; provided
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hydrogen. I n another enbodi nent, R3 and R7 are not
hydr ogen. In one enbodinent, RO and RI O are each
woreaokips4414 n anot her enbodi nent, RO and RI O arBCEHHS1005/034015

ethyl. In another enbodinment, RO and RI O are each

hydrogen. In one enbodi nent, RO and RI O and the carbon

to which they are attached are connected 20 to forma

Spiro ring of size fromthree to seven. For exanple,

in one enbodinent, RO and RIO and the carbon to which

t%ﬁ%heﬂ qungbbaﬁdh%msag H, ?C@mfﬁ%@ﬂwﬁ iRz,fR'é[ R3, and Ry-Ryp are not each
ree- nenber e pi ro cyclo ) rin In one

hydinsam dither P1Ryidsd thaRivksihds ‘T’ﬁ{%‘ a%’sﬁét i g hydr ogen or

hal 0ggBne &Mhdtiéut, th&BRMpduRd o2 omlﬁﬁa I1afw uﬁﬁn&lﬁeﬁmethods of the
hydr ogen. R9 and ‘RO are met hy R6 .i s hydroge

wanag%haveam or mgretoff gherfalioiiRg H&TWHS?@ anglybRpn gpRstant (K:) with
1@%’&5 g1 rec@ﬁRgr llﬁgdlﬁg SHEN than 500 AS1; 8T Qﬁi‘ﬂhq@gﬁd to@f @Fet Bhddhg to an

hydrogen or hal o
crf’émgemsqlﬂytedm),m m MéaniF@ldPZa Oﬂ)ﬂéigaééhﬁt 15| meaéfﬁ ¢aa9e300 nM and/or

rﬂgrle glganrgetngﬁ d;r?aﬁ 1 than rFihHeCiﬁ,l vwﬁ‘n %J}X rl:%thg?ll Jg‘ﬁg%g QRGREN peak time

gen,
drthay engre@ierdthah 586 ASBEM h]leempae heuwthydharirt hoﬁgiﬁan‘die Rbr@pound is

%g‘ﬁwtétg{%gggg 218)? 3(0%3' %CWEV% F?% g%{‘.?%??gitgfng s?e(re):g of not less than 20
fafiyiteh GicoRpbundrdoRs that Brodngd hedmenistdp mbhdaﬁen;andngamleep bout
BBiinecrbib L] B Paionrathi it g Poj pod dbatment s gratr tan

&1 61908 Qﬁx‘{dtés Wﬂeﬂgdjuﬁi@d LSindy BAseEIRValie ob&ir@g aﬂleasald hédi€prior to
remai ni ng and R7 are hydrogen. not

m@aﬁrw@mof twogﬁeruﬂut@a svhaectie aa%{ﬁmeep&o P %fﬁ%V than 5

ARt bl Ached 3;)@513 28RS GtSHofRe Snpoth@ Q6 %ﬁéﬂﬂaﬁs not produce
PCT/ US2005/ 034015 form a t hree- nenber ed iro

{royesiablsramaynts of rehgundresonia; pembdEAtien ofihy @gg:@un%m supjgct does
x{xcﬁ %@élm ngamn‘ge I%VI aﬁz a@th RSN ES OS8R codipdurd fo% s%\d does not

inthe conpound of Fornula Il used
fisproprationatehoihibit ledemotar geibrirelativedo the norpd) effests afidteRer

€ nbogﬁlqﬁ&ﬁler eﬁlboﬁlm?eﬁ{ Bhe AR g \Zgb dof F%Hﬁlﬁg fII fdr ﬂsealﬁ%chﬁéthéds of the

enbodi nent, 0 IS zero, sent sum of m
imdltmn ihgs dne@r nPre ¢fnh®fq>élowmg@h@rﬁ@mstlcs Iae Héllﬂé@qm constant (K;) with

relgar f—ll chPt%r blgdlgg %ﬂ?s%ﬁaaﬁior}ﬁ/{ tarig &1%12%%&? ﬁpget binding to an

€ average sl ee
&ff dalrgﬂt séletddefasn wg M2 Mea il nD2) osll zeﬂmZhbaihs grea”tgtthan 1 pm; a nonREM

S0 TR0 SR RT3 R P e

SARRAHNE aahifi@éB@ioR dubjedt; a aurhblaftabibigSeise GathdiREM sleep of not less
accs{&t abl e salt t her eof Tg e ajso used in the ¢

auAesipRpospeRn dases B PN RO & ongest

L1685 CARMMAUE Greir QK Mindhukds 110 Burdtid) ﬁét'l&ﬂg@érttsleéﬁbém post treatment is
acceptable "salt thereof is co- adni nj stered wit

picatapthan ercrgralite A Ainyteravhay;adisted ﬁﬁ%@b%@hnea‘@b@@ﬂmﬁtgﬁ at least 24
h&ﬁ?gﬁdr%‘ %cHﬁlﬁ MBS & deUIRPER 185 stk eﬁ‘lta'vgﬁgesil@e%n)ohﬂhé’t is greater

m nistering a therapeutl cally efféctive
thao ﬁ miingés aa absoigtopeall; ddminisptionef the cpmpenngito a subject does not produce

appreciable amounts of rebound insomnia; administration of the compound to a subject does
not appreciably inhibit REM sleep; and administration of the compound to a subject does not
disproportionately inhibit locomotor activity relative to the normal effects of sleep.

In another embodiment, the compound of Formula IIT for use in the methods of the

invention has one or more of the following characteristics: an inhibition constant (K;) with
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15 Formula I'll1: R2 R7T O\ / / I RR Rs~, NN (CH2)m
X (CH)" n/ Rs Z R10 (I1l) or a pharnaceutically

wetdoemsdsve salt thereof, wherein mand n are, PCT/US2005/034015

i ndependently, 0, 1, 2, 3, or 4, Xis absent, 0 or S
R2, R3, R6, and R7 are, independently, selected from
H F d, Br, CF3, CH3, OH, CH2CH3, CH(CH3)2, OCH3,
CH20CH3, and CH2OCH2CH3; R9, and Ri o, are, 20

i ndependently, H, Cl-C6 straight chain al kyl; C2-C6

&P A6 B Creddpkat Ibindeg oREess sl 159 AM; 4 Boweith &igardwib bt tirbet binding to an

carbon to which they are attached are connecte }\/Io
offpetselepied fom M 1\6¥ agdl M3, that ig greter ghan 1§ My ad}OBﬁE Rl time

%&f 1%' éﬁzc:e;r;c BrSP‘E)y 5@%% ok e g}rf%ﬁélrd hour after the compound is

r@) P-sesuplect; CORMEHTEZothkineseasa iy RonREAd Sé@n 704 Je56 than 20
Il\%ﬁl%vg t%? gor@@%d@sgg %O&éﬂé nP ggj #&Q%ﬁéo%g’(ﬂ%}ﬁo b ﬁlﬁfgest sleep bout

thaf is @emler%nﬂﬂﬁnmutes mcdurze]an,met lopgesbsjesp, bmgpqsh'@eatment is greater than
rov zer
LS AL el S0 by s

Oun
aﬁﬂlﬁnﬁﬁhb@ dﬁthé)f:orhﬂitﬁnd towsbjec) an hevageslvep bout et & godater ften 6

fol | ow character.i sti.cs: .an i nhibition son ant

RS 8 PESE Aethct i tioRios soRapi bR ST 2@t fjhuce

a?bﬁblaiﬂe Kmldﬁhﬁ bf eB@al thsb@niaf Adniaisgionlif i cbglpblmdatn a sulfjéct does
ar get _ se

d.f
iy i g s s

ﬁfonﬁt@@ﬂnl‘il’ﬁ@ 1d8omWiot A:tivRe 8F KlofoPtond ecldtive i@ he pbmial effects of
non EM peak tinme value that is greater than 55%

S§AREM sl eep per hour by the third hour after the

CONMPQYBAL drfbodRdH:, M R Ce),AG: Qéi’ra?ol@ UH}I &6 embadifeilindk £846. In one
total increase in nonREM sl eep of not |ess than 20 10

th@dtr@slt,fablea% erpeifeRy &aeaéldtﬂqa%ndﬁii lsati oBe HeBorRarArg PRl dydrogen
f gﬁ}?ﬁ Ofh or. eln%ggiﬁént f(& quar}a%tare eabﬁnyc}@g&raﬁ@l{? fs not

hutes I n duratlon het onges
Mdsxgem melmlmnt i ane gmbediment, RarRs, 1 Roqara Padhdiydrogeth gadRs is methyl,

V\'Z{ﬁ% etngdmé{?(g)g,g @%ﬁ | i ne val ue obtai ned at | east

rs prior tratlon of the conpound to a
subj dobne embahirecmgl, B, eachb@xmeaqhHardrqgsn,gn@Bs wmot hyuirogen or

B PR ERR g Mo bR AR A M K B et
Bemointetiolene ohethony, origdrmxiya; admini stration of the
co n’po[g rc])(rjle egb(%insignl%,j a? ?etast%g %f Rz, R3, Rg, and Ry are not hydrogen, and the
remaining Ry, Rs, Rg, and Ry are hydrogen. In another embodiment, at least three of Ry, R3, R,
and Ry are not hydrogen and the remaining Rz, R, R, and R; are hydrogen. In one
embodiment, R, is not hydrogen. In one embodiment, R3 is not hydrogen. In one
embodiment, R¢ is not hydrogen. In one embodiment, R7 is not hydrogen. In one
embodiment, R and Re are not hydrogen. In another embodiment, R, and Re are not
hydrogen. In another embodiment, R3 and Ry are not hydrogen.

In one embodiment, Ry and R;o are each methyl. In another embodiment, Rg and Ry
are each ethyl. In another embodiment, Rg and R are each hydrogen.

In one embodiment, Ry and Ry and the carbon to which they are attached are connected
to form a spiro ring of size from three to seven. For example, in one embodiment, Ro and Ryg

and the carbon to which they are attached are connected to form a three-membered spiro

(cyclopropyl) ring.
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not appreciably inhibit REM sl eep; and adm nistration
of the conpound to a subject does not

waoele@podpes ti onately inhibit | oconotor activityPeEUSI00YE34015

to the normal effects of sleep. In another enbodi nent,
the conpound of Fornmula Il for use in the nethods of
the invention has one or nore of the foll ow ng
characteristics: an inhibition constant (K) with 20
regard to Hl receptor binding of |ess than 300 nM a

K, Wirth Bné &ﬁ@&ﬂn&xﬁ IQJ afndtfa([ geinethyl) s r‘kglﬂdf;bgaﬁ] or Ii)fldﬁgehﬁernge]ﬁe
selected fromM

2t
GRS n Reyfd Rrhee  isBrRciP e e RETra Be sk sfmetiyl, Ro's
19/dR5HER br ﬁd’]@%’én%@tﬁ@f&ﬁﬁﬁﬁr@ TEER;, Rfd RhaW hyfieddignd D rsrobon

hour after ound is adnrnlstered to a sub
a curfppag pRkodigenf Ry %)érReea%fe ethyl, R@rﬁrbzﬁ'r%%efpha&geﬁ&pd e remaining

]!{2, §§ anfl I?@ rdrezl{pgrdm Bt BSinb@Er e@rﬂ%ﬁ%@ RIQ8& ;_Rg) a'i‘@éthﬁr ﬁéji‘d GPdrogen or

xi'mum sl eep consolidation; a ngest sl eep bout
lnaﬂraen,r and gheagmeiningHenRe 3nd1Rn%rf~' égdrpgﬁnd@rdal isgfP?OHet

l o n g qﬁ ton<§ %rﬁﬁ(?dnlagﬁ{t RP tRut) tﬁ whith® T: Ellﬂﬁﬂecparre connected

m nut es USI ng a I ne
watbmea ﬁinereammeﬂerad sﬁnee(sstclc@nopyh@mgs Ipariogher cmbodlment Rg and Ry and

fgrv 8ar§ ahlé:l?p ﬁrte P%ch%(? e %Hﬁ}gct]e&) toafof’rﬂ gjt}ﬁgé—me&@?red splro

gre ater
@bﬂqumd) mRs mlm'rdyes br ngm, anfl tltehememingdhnﬂs, and By are hydrogen.
%@B{Sﬁlﬁ 995{35% (hang tt agbeoﬁ Itg b {CH zhe&/ C%Qp %rtacgh are connected to

&hh]a&h‘r%e-ﬂ&ﬁﬁ)e&a sjfinﬁct (hcgﬂpprepyl)aﬂfi)ﬂag{ Ris lﬁ’hyﬁtdgeﬁi\hazd@ﬂ,md ﬂwdemammg
atlo of t to a subject does not
g’#?ﬁ a&éfﬁnﬁf c@e’ﬁ% ﬁnﬁ IBgB&égconot or activity relative
t 0 t ha oReemBbdifbhiehitthe @mpolREFE Folfiula Ml tubediin ermﬁahmﬂthe
t he conpound of _Formul a IIl for int neth f .
EREIOG aPEH: HLEoBIEeTBhodkaE P 2PHICEH ﬁevwg) m andnis 1 or2.
char agtogk bmbbditentithe sIRE Rbd1RIdINGH RSS!, ABéredsti théd fife tdfdeep onset,
WO 2006/ 034414 PCT/ US2005/ 034015 regard tog Hl
jnereasingihe preiagerpenporidength, paioringreasing the raxigupysleep fgptdensth. In
&% é?ﬁtfodfr@é' geﬁle Qée?%cﬂﬂlah@n Béhts Phideptd@oat. sel ected from
e, %reater han 10 M a nonREM

p eak lfhaméacevmab eomppsitionssthefringledera copmpauiholHogRWEIL 61 2ep
glgﬁrmg&ﬂﬁcﬁlé gg&gtabﬂ' sh tHQ{%Uf arBhis& liselihS e QBBBHHQS bfmodulating sleep

mni ste tO0 a subject; a cumulative total increase
ageortigrgRE Mesiheaniomot | ess than 20 5 minutes for
conp
conaol afieEBect T nBG BN B TR, BB BFmodulating sl ina subject
bhaimihidtening atle:sapemtmzﬂ]y afffécting am@tnt bmepaggtousd haerpigldbo formula of
gost t atnment is greater than or equal to 5 mnutes

usted usi ng a baseline val ue obtained at | east

24 hours prior to admnistration of {Rae conpound to a
subj ect; an average sleep bout thai=is greater than 6
m nutes at absol ute peak; ~admdw-g \on_ of the
conmpound to a subject ge 10 appreci abl e
anounts of rebound inso Qi admani stration of the
conpound to a subj ectrg 9
REM sl eep; and administration/of the conpound to a

subj ect does not dlspropo ately inhibit | oconotor
activity or notor tone relative/ to the normal effects
of sleep. In one enbodine is CO2H or tetrazole.
In one enbodiment, mis zer In one
Ro
zZ R av)
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15 enbodi nent, at |east one of R2, R3, R6, and R7, and
at |l east one of RO-RIO, are not hydrogen when Z is

wWQEOosl0344M one enbodi nent, R2, R3, and R7 are eR€hUS2005/034015

hydrogen and R6 is not hydrogen or hal ogen. In one
enbodi nent, R2, R3, and R7, are each hydrogen, and R6

is methyl, nethoxynethylene, nethoxy, or hydroxy. In
one enbodi nent, R2, R3, and R7 are each hydrogen, and

R6 is not hydrogen or 20 hal ogen. In one enbodi nent,

R2, R3, and R7, are each hydrogen, and R6 is nethyl,
nethox met hyl en met hgx .
e ot B o SRR o

M%E&ﬁﬁﬁ‘y BRdct ke CE?G?E, JOMOE,, cﬁ%ocﬁ@,,ormﬂoﬁﬁzaﬂg R9-R10 are H,
rogen. I'n’ another enbodi nent, at |east three of

CH@CHa, anBs ®E Rundograher Wyl tasarbonie iR they pig %ﬁaﬁlged@e
c%ﬁnec%ﬁ't%ﬁ%gl aF%nr@ rn?l% Rydrogans, d br ’pﬁ‘t%m?f 0@ 'ffl@ Q’élm frorR€0,H,

I's not one enbodi ment, R3 i

GNHG R Alkyh CONEIS@batioart, CORES©)misterny iy ogaNHS(@z-arsL
@qggg@é—g%tgpoél, é)rlx?gethzolg %o&é’é&rtﬁeg en s E0OH and R¢ is H, F, C}, or Br,

are not rogen. In another
therbR4] Ryt andR-Ryp dreR®t sach hyidiogenhydr ogen. | n anot her

enbodi ment /.2 e not hydrogen. In one
enbo Pﬁﬁ"h?mbogn Sf 51‘5 are each methyl. In another

enbodh mémbo@ananpth&t@lpoaﬁd@f@omdm T'é fdryse inlthe metbodreef the

13%1318{1 one %mgﬁaoof%eg g{z]vgmg aféaq%ctt]é{-g{lgsg n 1n\ll\1bb5]thgl%%ﬁstant (X;) with
REAI & Hﬁ@d&@[ﬁoﬁlﬁxﬁdlﬁ@ sfiess thah S(X)GLM (arKnvsathSpgarmtorofﬁgrgﬂf bmdmg to an

f h
okt T E0n M . RO BAPBAI ELE e M andor

fibfe tl?atntﬁt?tﬁ @art@r tﬁ”?ﬂH@Kt Rfh iegarﬁ% he Q‘Ilt@éegﬁﬂ%mﬁﬂwpeak time
spiro rin WO 2006/ 034414

mthmwsatt o1 2 p sleampRTibaERY, thedhird hguirgfier the gompound is
1H%g,gred%§ 'su%)‘}g@f ddréﬁ%ﬁ%ﬁgé 1R iREE 5 inHBARERE1def FRh6I18E gxgn 20

are rogen. | n anot her enbodi nent,
T teRIFE campowrist dvges th@@rq»dyce mgEmeeieen consaligriien; 2 lapgpst sleep bout

{H@ﬁg'g%n%{ BL093 g%nuéégein d&%@@kﬁ%&éﬁé@? g&it 'poﬁmat%lehﬁls greater than

n one e are et
bysindge A nunutmwh@adwsad dsitg e basehis wﬂwg)bta@eri:zt 169@3 24 hﬁl&s prior to

g%ﬁlsl sterat}:%dorf hcoa‘ilpoundatn %ts[h?} % g,leéggaggﬂaﬁﬁéc?p lﬁ?ﬁt tﬁ{&qs %Q&%Qm 5

en or n the remal ni ng
MzZnutdsAt ataahitea%ala radmhlym'adlgnenfthamjn}z)uné toGaOkject dpepnet produce

STRSSE S0l B 1B, A st oo

SR appretiadls nhiioREM)sldepynd athminknatidrest theinmeiomadito, a f@Bject does not
and RI O an carbon to are a

giSPRR et %lﬂﬁlﬂ?ﬁ%?%of?%?fééﬁwwé{;\ée&° Ry rieRt BFfed ©

(cycl pRhEMY dmbodient, e dompdyall cfg@fmals IV d@ragen thamdthbsof the
remai ning R2, R3, and R7 are hydr o not her

iR REnene dRanohel Ry HIAHEHESEERBEH %ﬂ%ﬁ%‘h"‘t“ﬁ@t (K with

rdad H@%h%ﬂm%ﬁdﬁl RP RS Beh 300 nNLO K) with RREAE 118 BRER Pinding to an
giro (cyclopropyl) ring, R6 is h dro en or hal ogen,
affdargdteclecehirondgl, M2, M3 Dl D2, al and o2 that is greater thanl pm anonREM

peak time value that is greater than 55% nonREM sleep per hour by the third hour after the

(

compound is administered to a subject; a cumulative total increase in nonREM sleep of not less
than 20 minutes for compound doses that produce maximum sleep consolidation; a longest
sleep bout that is greater than 13 minutes in duration; net longest sleep bout post treatment is

greater than or equal to 3 minutes when adjusted using a baseline value obtained at least 24
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R2, R3, and R7 are hydrogen, and Z is COOH In one
enbodi nent, in the conpound of Fornmula IIl used in the

woredoaositsnd t he 15 invention, X is absent. |n aPOL/b82005/034015

enbodi nent, X is absent, and the sumof mand nis 1
or 2. In one enbodiment, the sleep nodulation is,
e.g., decreasing the tine to sleep onset, increasing
the average sl eep bout Iength, and/or increasing the
maxi mum sl eep bout length. In one enbodi nent, the

L RB oA AliitRRoh beBE SorBpcthe &P slibfeot; df hverage sleep bout that is greater

Phar maceuti cal conpositions that_ include,a coppo
(i e ) ol P90 BYEIARBHEN S S RALEL P BOpS ot produce

%Fr%&%’lfe aﬁ%&t@bﬁ@bdﬁ@ %sbﬂmfahé‘dnﬁﬁﬂﬁﬁwﬁdﬁ tifcofeutidabia @%Ject does

according to the | nvention. |n another aspect

noh@nrwém inbihit REDY slé@s apd admipistitionof thesampayndiga é,n@%% does not
%]I(g)c ?t%tﬂjat% 1nh19%f loggzqgt%t g&n@ﬁt F%at o tOYBE ARG L& éf sleep.

Ive noun aving the formula o
For miih andthér efBodiRent, tbe):ornpmd oRBonmule( IVj for peegn > rretiipdy of the

A O RO TSI P OB o i

régar@to B3] reoéptdr, bnm:ug deRbhanrid0 RN arke WIthlregaebferodﬁmgbybmdmg to an

bt e T P e BB BT L pppagg o

VaQR8EN &S or¥dtéiihdn B3 9C ASREIM Eleep/r Bburtbyale whire h&irtaﬁeht(hd compound is
are 5 connected to forma Spiro ring of_si

agimigpterpd g pbjech QU BVl ECEESTP SAVESIN feep Rt e5s i 20
S em lhlﬁldose@%lflgfo@)u?e HMGI @R ste¥p consolidation; a longest sleep bout
CONHS( O) 2- het er oal kyl , CONHS( O) 2- arf/

taNHseaptheet Emiutey in dlaathneflfft éczrtgPSé slegp BRAt Bex) teaiment if, ghgater than
& egﬁeﬁgéﬂﬂlﬁﬂg Wi aajuﬁed Esmﬁ basOlineRalue obRGRA BleastB4 hétfs prior to

are not ‘each hydrogen. In _one enbodi nent, t

adnmmenrat@n of the camponnddorh seliiepsran avernge siasipovl hal ipgreater than 6

For mul i

R R L e
appmctabtel aprousts § tehound(ikgomnig; aﬁnlmSérgmnjoftthﬁ ¢9mposrdigtagibject does

ndi n

?oé k2 chq%b?% a&eoltﬁ%lifol\qgﬁeg %8%1 Q@Analrngsg ion fg}(t:bt égg&?ir:ngdmtto% sﬁgjtect does not
diBpropdrtiordaRly mlnba etbofhotdrattivity og mair &crnetrtiamweao Gherormal effects of
gnd/or nore than 5 tinmes greater than the K; with

®Hard to the H receptor; a nonREM peak tine

In one embodiment, Z is CO,H or tetrazole. In another embodiment, when Z is COOH,

at least one of Ry, R3, and R7, and at least one of Rg-Ro, are not hydrogen.

In one embodiment, Ry and Ryg are each methyl. In another embodiment, Ro and Ry
are each ethyl. In one embodiment, Ry and R;o and the carbon to which they are attached are
connected to form a spiro ring of size from three to seven. For example, in one embodiment,
Ry and R and the carbon to which they are attached are connected to form a three-membered
spiro (cyclopropyl) ring.

In one embodiment, Ry and Ryo are methyl; Re is hydrogen or halogen; and R, R; and
R7 are hydrogen. In another embodiment, Ry and Ry are methyl; Re is hydrogen or halogen;
and R; R; and Ry are hydrogen; and Z is COOH.

In one embodiment, Rg and Ryg are ethyl; Re is hydrogen or halogen; and R; R3 and R;
are hydrogen. In another embodiment, Ry and Ry are methyl; Re is hydrogen or halogen; and
Rz Rz and R; are hydrogen; and Z is COOH.
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15 value that is greater than 55% nonREM sl eep per
hour by the third hour after the conpound is

wa@cdisrsatered to a subject; a cumul ative tot al PCURWATE34015

in nonREM sl eep of not |less than 20 m nutes for
conmpound doses that produce maxi num sl eep
consolidation; a |longest sleep bout that is greater
than 13 mnutes in duration; net |ongest sleep bout
post treatnment is greater than or equal to 3 minutes

whenppdieatb8inedi, Rgaitl RESRd the @abah tiewkith fiey 8xd agtiche@atconnected
24 hours prior to 20 admnistration of th &ggg ﬂ? d
teyfosm 9 thrse-megihered epiE Y dPRIERY iR Pﬁﬁ?th?r§“E’P b 10 a1
tl”é cafBoR 4 @ﬁwﬁ&he@ kﬁ?eoc{tt%}féd RRAMInG W 1B ifsthy aﬁthte@ﬂnéﬁfbeielﬂ%plro

onpound to a Subject does not produce appreciab

(mmpyl)@mgﬂémb ogeR$b htlpgen; nRs%qd&?tv.awyéwgpﬁeln another
%@Wﬁ#ﬂfi Rg Qnda%l% URi BELaHgeR windd th@f%%ﬁhéﬁ@él Yre lcBiebied to form a

m ni stration he conmpound to a
tlgacb}reufoenﬂd eira(oyclomopspr o Rs isdwdtogey oy h@mgbmatanqi Be Bergicblfs are
GlLyit to the normal effects of sleep. 25
]D o ﬁ%?%gﬁgbg?nent, the conpound of Formula IV for
u s e i[mortelmhasdhﬂmtj $hecsleep h@du]atimeistSéleﬂemﬁsm de@easing iy tame to sleep

of t.he fol I n ic
Oeﬁg?gmsmﬁ \R/%tg?] sle e g ar il *ﬂ? 1ncreas lJB%)!rl]lg B 98138? bout length.
Th Gﬁéielhllitalﬁméiﬁ Ghédiepandulatioh trezrteg aleeb dlsDrdérf t ar get

b|nd n. off target cted
sl Bbosiii? e FELE A FopRiRT et Formithury ey
pm@lalkac&utmwaicematﬂ&@u the&ecgmmnwusemmhéad}ﬁpmnamnsjdehpng sleep
per hour by the third hour after the 30 conpound is
ﬂﬁ?ﬁgg%@FEE@Wﬁma subj ect; a cunul ative total increase
' n N @R R d8Rn fihd Winpb@sBof Hondiila 2V uedd i tiesméthéds of the invention
npound doses t hat produce maxi num sl eep
IEHﬁSSVPdHPNHH orfVPongest sl eep bout that is greater
thagk ekBmpPleWhER! d RY A inih: tryl , 08hpdRNgRSE i RefraletHhula IVa:
post treatment is greater than or equal to 3 minutes
when adj usted using a baseline val ug2obt ai ned at | east
24 68 WO 2006/ 034414 PCT/ U8200515 hours prior to

b ect; an
3 than 5 m nutes at
absol ute peak; adm nis: of the conpound to a
subj ect does not pReducé ci abl e amount s of
rebound i nsomi a; administrgtion of the conpound to a
subj ect does not appreci i nhi bit REM sl eep; and
adm ni stration of the co L:b to a subject does not 5
di sproportionately inhibi conotor activity relative
to the normal effects of ep I n anot her enbodi nent,
t he conpound of Fornul a ( or Rise in the nethods of
the invention has one or noD of the foll ow ng
characteristics: an inhibiti onst ant gh ) with
regard to H receptor bindiﬁ@ of Iess t h&Va50 nM a

r
sei"Hih By OBl ShepSmylea L1 QIR oty (BeloplcRigFompounds
B4ve sherpendEMopad& I\h: ne 10 value that is greater than
55% nonREM sl eep per hour by the third hour after the
conmpound is admnistered to a subject; a cunulative
total increase in nonREM sl eep not | ess than 20
m nut es for conpound doses that produce naxi num sl eep
consol idation; a longest sleep bout that is greater
than 17 mnutes in duration; net |ongest sleep bout
post treatnent is greater than
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or equal to 5 m nutes when adjusted using a baseline
val ue obtained at |east 24 hours prior to 15

wa@eaovsiosat4 at i on of the conpound to a subject; BOT/US2005/034015
average sleep bout that is greater than 6 m nutes at
absol ute peak; adm nistration of the conmpound to a
subj ect does not produce appreciable anmounts of
rebound i nsomi a; administration of the conpound to a
subj ect does not appreciably inhibit REM sl eep; and
adm ni stration of the conmpound to aRsubject does not
di sproportionately inhibit |ocopatgr activity or notor
tone relative to the of 20 sleep. In
one enbodinment, Zis 6T €% | n anot her
enbodi nent, when Z is
and R7, and at |eas} NRI O, are not hydrogen
In one enbodi nent, RO and RIO are each nethyl. In
anot her enbodi ment, R9 a 0 are each ethyl. In one
enbodi nent, RO and RIO azgzth carbon to which they
are attached are 25 con @ d to forma Spiro ring of
size fromthree to seven. jfor exanple, in one
enbodi ment, R9 and Ri o ahd the carbon to which they
are attached are connected rma three-nenbered
spiro (cyclopropyl) ring. In enbodi nent, RO and
Rlo are nethyl; R6 is hydro@en or halogeﬂwband R2 R3
and R? are hydrE&F In ? ot her enbo qt and
Ri Whef Ro #adiTg fre o8], campryg A rgeﬂ%fF‘ﬁtlﬁE’ﬁu IYB‘O and R2
R3 and R7 are hydrogen; and Z is CO®. |n one
enbodi mrent, R9 and Rio are ethyl' R6 i s hydrogen or
hal ogen; and R2 Rspgpd ggen. | n anot her
enbodi nent, R9 and R6 1% hydr ogen or
hal ogen; and R2 R3 a Aydr ogen; and Z is

enbodi nent, RO and R o and t/he carbon to which they
are attached are connecte o forma three-nenbered
Spiro (cycl opropyl) ringéi/ not her enbodi nent, R9
and Rio and the carbon t ch they are attached are
connected to forma three-jrenbered Spiro

(cyclopropyl) ring, R6 idg yprogen or hal ogen; and R2
R3 and R7 are hydrogen. In 5 enbodi nent, R9
and Rio and the carbon to whi they are attached are
connected to forma three-renbered Spiro
(cyclopropyl) ring, R6 is hydrdgen or halldgsn; and R2

AR L Q4 2 e S0 . s i

5 Iﬁig:(bﬁaspmgd), hempdumds Iuave $eeeperaldngmtla IVdicr easi ng t he
average sl eep bout |ength, and increasing the maxi mum
sl eep bout length. 10 In one enbodi nent, the sleep
nodul ation treats a sl eep disorder. Pharnmaceutica
conpositions that include a conmpound of Forrmula IV or
a pharmaceutically acceptable salt thereof are also
used in the conmpounds of nodul ating sl eep
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according to the invention. In one enbodi nent, the
conpound of Formula IV used in the nethods of the

WO povefosd440n 15 is IVa, Vb, IVc, Nd, or |Ve. FPET/US2005/034015
exanpl e, when RO and Rio are nethyl, conpounds have
the general formula Na: R2 O::R3 \ --- Nt )<,Rg Z
10 (I'va); when RO and Rio are connected to forma 3
menbered Spiro ring (cyclopropyl), conpounds have the
general formula I'Vb: 70 WO 2006/ 034414
PCT/ US2005/ 034015 R2 R7 Ra R s NRN ""~ Z (); when
RO and R10 are ethyl, conpounds hawe the genera
formula IVe: R2 :R3 . \ when R9 and R10
are ethyl, and the C7 3 onrrected to form a
3 nmenbered spiro 5 ri
the general fornul &gt"Va: AEN2006/ 034414
PCT/ US2005/ 034015 R2

Z
(Iva;
and when and Ry and R are hydrogen, compounds have the general formula IVe:
Ra
O
Ry Rs
Rg =N
C
N )
(L)
z IVe).

In another aspect, the invention provides a compound according to Formula I:
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15

R~-O/ \/ RR R _ N)t =z (Ivd); and when and RO
and R10 are hydrogen, conpounds have the general

wo oroaBe1de: R2 R7 O )al Ra Rs N N ~t Z P¢WVE$2005/034015
In anot her aspect, the invention provides a conpound
according to Fornula I: 5 72 WO 2006/ 034414
PCT/ US2005/ 034015 Rl R2 Ra R R/ O\/ s R6' R4

RS NN (CH)m X (CHRs 2)~Ro (CH2)o Y (CHeRIL1
(CH2)q R12 Z (1)

a @

or a pharmaceutically effective salt thereof, wherein m, n, o, p, q are, independently, O,
1,2,3,4,5,0r 6; X and Y are, independently, absent, O, S, C(O), SO, or SO2; Ri, Rz, R3, R4,
Rs, R, Ry, and Rg are, independently selected from H, F, Cl, Br, CF3, CHj3, C2-Cs straight
chain alkyl, C3-Cs branched alkyl, C;-C5 cycloalkyl, C3-C7 heterocyclyl, OH, OCH;, OCF;,
CH,0OCH;, CH,CH,0CH3, CH,OCH,CHjs, and C;-Cs hydroxyalkyl; any hydrogen in the CH,
groups in the linker is optionally substituted with H, F, Cl, Br, CF3, CHs, C2-Cs straight chain
alkyl, C3-Cs branched alkyl, C3-C; cycloalkyl, C3-Cy heterocyclyl, OCHs, OCF3, CH,0OCHs;,
CH,CH,0OCHj;, CH,OCH,CHj, or C;-C hydroxyalkyl; Ro, Rig, Ri11, and Ry are,
independently, H, C;-Cs straight chain alkyl, C2-Cs branched alkyl, or Ry and Ry together with
the carbon to which they are attached are absent or are connected to form a spiro ring of size 3,
4,5, 6, or 7 atoms, or Ry and Ry, together with the carbon to which they are attached, are
connected to form a spiro ring of size 3, 4, 5, 6, or 7 atoms; or substituents on two different
atoms are connected to form a ring of size 3, 4, 5, 6, or 7 atoms; and Z is selected from CO,H,
CO,R;3, where Ry3 is C1-Cs alkyl, CONR14R 5, where R4 and Rys are, independently,
hydrogen or lower alkyl, CONHS(O),-alkyl, CONHS(O),-cycloalkyl, CONHS(O)-
heteroalkyl, CONHS(O),-aryl, CONHS(O),-heteroaryl, S(0),NHCO-alkyl, S(O),NHCO-
cycloalkyl, S(0);NHCO-heteroalkyl, S(O),NHCO-aryl, S(0)NHCO-heteroaryl,

73



10

15

20

25

or a pharmaceutically effective salt thereof, wherein
m n, o, p, q are, independently, 0, 1, 2, 3, 4, 5,

wo@r006/03441and Y are, independently, absent, 0, BCT/0§10P5/034015

SO or SO2; Rl, R2, R3, R4, R5, R6, R7, and R8 are,
i ndependently selected fromH, F, d, Br, CF3, CH3,
C2-C6 straight 5 chain alkyl, C3-C6 branched al kyl,
C3-C7 cycloal kyl, C3-C7 heterocyclyl, OH OCH3, OCF3,
CH20OCH3, CH2CH20CH3, CH20CH2CH3, and Ci1-C6

dﬂ)NiHSXOJMMikyI SOWHR(ON,0TE Bydlh]kyeC CHREAS(Ms N pStetdalityh e

| | nf<er t i onal @%ﬁ‘?‘g%h}?( #%gg‘r""ﬁé{h F%@E%ggra&ﬁ@h%@)mco-

al kyl , C3 C7 cycl oal kyl, C3-C7 heterocyclyl, OCH3, ~A~
OCF3, CH2QOCHS, CHZCHZOCH3 CHZOCHZQ-ﬂB, or Cl-C6 N%\
hydroxyal kyl ; R9, R10, Ru, and RifNard, 10 N
i ndependently, H, Cl1-C6 straight mal kyl, C2-

?%%gcaﬁér%a P@%re at (gﬁgghé\?e abs%llraltml%?&are °

codnected,\;oformfa\splro ring of size 3, 4, 5, 6, or
g&é\tomﬂ/br 1Nﬁﬁd R12 together with the carbon to
%/h R t&ey NEr e Bttﬁlé'hed are connected to forma
piyo riny of srz€ 3, 4, 5 6, or 7 atons; or
sub@t i,tuen$s, @fn twe dpfcfvﬁfedlﬁhatwaemims @@@Hmmle,chnﬂ&isHor

AR ICE NN WAL TR AT

iahteyht, CONRL4R15, where R14 and R15 are,

i ndependent |y, hydrogen or. | ower
N % gl rent o OOy, ORI} > ey &3 101112, 13,

et gngalkys, 19%%(2@%23 @nyis 2@@51@(,@230@1 8.3 94,,35, 36, 37, 38,
2NHCO- al kyl

(€§ é&u—i@dhéﬁ&%éﬁ ;@7; 48 §?(§02 N k%( 55, 56, 57, 58, 59, 60, 61, 62, 63,

6§ 2] %%J"@%@%be’fmﬁng 79.34\3 2@076/@83441% 81, 82, 83, 84, 85, 86, 87, or
/’US2005/°0340 HS( O 2NH al ky!

8@O\IHS( O 2N+ cycl oaI kyI CONHS( O) 2NH- het er oal kyl,

S( @Hﬁﬁ&g&?@dﬁeﬂt %‘%) %NQM ol Sgl%lﬁhndesg%ﬂulé%'é': In another

cabpdimes, OMEE GO, ableyst OnéFIch.f)}l( (Basl)a;zd atpeasy @y, 0f {o - Ry are not
lgdotg%ﬁ\zole) or 0 ~~.rvwt NANAN NH\ NHNH S ~

, , or O, prowdedthat when Z is COOH or
COORIB pnemdbdaﬁmn&, Rd ipnot31 ¢rtiatngem, Intanetheremiginzangl Ri-Rs and R7-Rs

ga?%@gggenna%t %clpot l@/(g:lrglge%{;n further provided that

In one embodlment at least one of Rj-Rg is not hydrogen, and the remaining R;-Rg are
hydrogen. In another embodiment, at least two of Ri-Rg are not hydrogen, and the remaining
R;-Rg are hydrogen. In another embodiment, at least three of R;-Rg are not hydrogen and the
remaining R;-Rg are hydrogen. In another embodiment, at least four of R;-Rs are not hydrogen
and the remaining R;-Rg are hydrogen. In one embodiment, R; is not hydrogen. In one
embodiment, R is not hydrogen. In one embodiment, R is not hydrogen. In one
embodiment, Ry is not hydrogen. In one embodiment, R3 and R¢ are not hydrogen. In another
embodiment, R, and Rg are not hydrogen. In another embodiment, R3 and Ry are not
hydrogen. In another embodiment, R, and R; are not hydrogen. In another embodiment, R,
and R3 are not hydrogen. In another embodiment, R¢ and R7 are not hydrogen.

In one embodiment, at least one of R;-Rg is methyl, methoxymethylene, chloro, fluoro,

bromo, hydroxy, or methoxy. In another embodiment, R; is methyl, methoxymethylene,

74



10

15

20

25

30

In one enbodi nent, the conmpound is Conpound 1, 2, 3,
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,

waoeaAtu41P1, 22, 23, 24, 25, 26, 27, 28, 29, 3BCT/BS2005/034015

32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 10 64, 65, 66, 67, 68, 69, 70,
71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, or 88. In one enbodinment, Z is CO2H,

chBld, ﬁﬁ@ﬂoebroﬁmswd&@@a@ﬂ Iﬂaho@r Iiarsothel aﬂib&ﬁmehmRﬁIS aieien,
enbodi nent, when

I
N R R TR LA N R

o, enhack le BQ:hlcﬁo BRbro o By @ tBth tth &ﬁother
enbodi rrenty%RiI R R7- rR8 afeﬂjta%ﬁnﬁgédr oa}g(r)l and

empogigtentiRofis m@h:dg@ﬁhowe@wéenem@m 1070, DR, BHLPl Amethoxy.
of Ri g%tﬂe? elﬁﬁsdnlﬁ&gr £ %Qb twBRE RgJRQ afe%hﬁ' ﬁ&hg‘;&l;mﬁ&l 6 chloro

hydr ogen.” I n anot her enbodi ment, at |east two
fhwom, homdy iviiroge ar mathexst Ha an@h@embﬁ@lmem argashiveo of Ry -Rg are methyl,

ﬁlg%%eﬁlglen cﬁﬁ% I?ﬁ[)roeﬂmﬁl 1%% élrmétﬁ@ﬁ't aﬁJ‘Z %QI(%H In another

ydrogen an remai ni ng ar e
embddingat) at least ewmoﬂihrRm@mdtth methoalfmetbﬂsne, f:hlglro, ﬂiﬁoro, bromo,

R8 are not a g R1-R8 are
hl%@?%’goé ety e S %?)%fe cﬂ genént{%ﬁﬁ%(?bﬁy drogen. In
0 ne Ie Biiimﬁhﬁﬁdhhent B3 ahd Ry alte bbghdnagydnmethuxso nethoxymethylene,

od| roge
nﬁp’gﬁ“&g}gﬁm"?’ﬁ r‘i‘é)@ﬂ’é?oaﬁ "aghearr? g;%%g“gaqge et Rk, and
%yxggr 26 Byﬁroéielﬁ Mﬂid;c]l&f emmgdltmiﬁnd TR2reiuih Rethsl, echoky,
ydr ogen n anot her, I me R7
RSV IRAGEHo B BT romBs g 1P Hoo-RS and Rr-Rs
HYHRERA: I ShettobRient Ry @A REst boﬁ&net@ﬂﬂn&ﬁo@t ﬁlefhoiymethylene
hydr ogen. | n anot her enbodlnent 7 no
BN o) Thogm &Y BRI ATKhE rem&tn“rge%lsﬁz’ g3 Sghydeogen. Tn
({?Eteﬂ%bdln{éﬁf R9 %{N&‘E-} Y b&A enettiM Inikoxyf hyded»§, metbbHethylene, chloro,
dr ox hoxy. In_another enbodi nent,

ﬂnqr(hy)[r %rqfnpt, m@;ﬁm@yp@]%l, Ry-Re\ad Ro @t ysmopsn. Iﬁ\;zone embodiment, R,
o %Wﬁgéé Jr%‘éhroﬁg &ngy foh i x%‘le%fé’ﬁg,cht&‘(d FRE¥%, orbromo, and

o | ment , IS methyl,
tive tenapinying RhgridefveRs ashhysiregent | uoro brono, hydroxy, or

et hGXYne Lo Elﬁe[( iSHREH. " 3he B du%ent B¥lethyl and Rz or Ry is
e Ry ERaL. o Wit

net hoxyrre or o, uor o, rom) y r oxy
methplorgthoky) nmﬂumhmpthybneb gh{lpme ﬂuoromr hr@nqqehlmypther embodlment Rg is

t ho
e N
ﬁ&t-ha& dnenerehbydiment R Hoxgthesn yri@h;eqr Rehs¢ wethyl, methowy, o,
q?lrg g)?m%q%\%%_r%, %&é@%@i’om’ Ior br%rnnr%og: E% %noﬁrge% %g]lbg@gl"ént, ﬁ§ is fluoro

slilrer@ R, fid Mehexy. br ono, hydroxy, or met hoxy and Z is
COOH._ In anot her nmbqdi nent
x§9naé‘8

. - R8
are. ooy FROBRRE By rtetie TS Pl GreR Py ached
Y @519?&?:{ted & folfBh @ﬁi‘d’mncgza saRd t&i OLas dﬂ%ﬂﬁl@ﬂﬂ Ro ambtR 4, together with

0 I b
ﬂa@tcpf@glyto wgg}gg%, gtgta%;}ghgigrte absent, andd Rii an(? klz, t%gétﬁer w1%hht¥e ¢arbon to

which they are attached, are connected to form a spiro ring of size 3 to 7. For example, Ry and

R0 together with the carbon to which they are attached or Ry; and R, together with the carbon
to which they are attached, are connected to form a spiro 3-membered cyclopropyl ring.

In one embodiment, Ry and R are hydrogen.

In one embodiment, Ro and Ry are methyl. In another embodiment, Ry and R are

methyl, R¢ is hydrogen or halogen, and R; — Rs, R7 — Rg are hydrogen. In another
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nmet hoxynet hyl ene, hydroxy, chloro, fluoro, or brono,
and the remaining Rl-R2, R4-R5, and R7-R8 are

whyasozam | n anot her enbodi nent, R2 and R6 arBCDUBS1905/034015
met hyl, met hoxy, nethoxynethyl ene, hydroxy, chloro,
fluoro, or brono, and the remaining Rl, R3-R5, and
R7-R8 are hydrogen. In one enbodi nent, R3 and R7 are
bot h net hyl, nethoxy, nethoxynethylene, 15 hydroxy,
chloro, fluoro, or brono, and the remaining Rl-R2,

dithofnent RY aRBRA e MYRYDBER hylildgerDstthaRigb @, FERQE Ry RRg am thydrogen,
R7 are both nethyl, nethoxy, hydroxy,

vyl ene, chloro, fluoro, or bromp, and the

I eMaiR bbehbodidia, Rg» an@ Y, FSetBy1e MMyEHiIRg @i‘ﬁbodlﬂleﬁ)ﬂ’le and Ry are ethyl,
enbodi nent, R2 are both nethyl, methoxy

Ryyiel hysleggenine bﬂ@m@mmi “ohe Rr il grodrehy B angihetgrggiment, Ry and
4
2R greée‘gg@ %ﬁ?ﬁ;{cﬁ‘b%g oﬁﬂalégbﬁ IEiI Bfi RO LR YhyR65n, 28 71 9 COOH.

n one enbodi ment,
met hyh omqeinlmhroent;& qn§ Rl(m;tgiﬁlgq carhpattp W}@y:h they are attached are connected

tnﬁé)t% d3< 4 thice tﬁgljﬁlgé?gd spﬁ{a l(%ﬂ)gro%kfz %‘gg InQJnoﬁlE),o&Hbodlirﬂerﬁ QLG R, and

or R3 1s net
thre tdrbonytretHigh 1he15eare attaChEi throxgnnedted torferne atiwet- %;GTGCR@HiOs

gc}l?}g?%gl/q rllr{]%&] hsgg rogen %Id)ae/&{xg&l rr% h[QX—y g?ﬂg hﬁ?m@e‘h R another

eibodirent,fRouad ®;o amd tlmr @rton té whigh dtebxere a&tmwlammneqﬁﬁl tp orm a

FRPAETS) PR GBFIRBWD FRETTE RaFHsn of B e ey ARy Re e

@d&@eﬂeﬂhzlmeoﬁonnect ed to forma Sp| ro ring of size

3to 7. nbod me et her, M
the d& la’é?fﬂerte@ VI B éreeff’%]‘g%lfﬁ%ﬁ“ é‘?‘ iR é{%d& —Rgare
Rhtoga3ndihéthet étﬁ'&idihﬁéntmgtahd RhyFare aieh9) R 6 mythdph RE ARY, Ry - Rg are

are attached, are connected to forma spiro ring of
lydgegen, qud Zs COGH.exanpl e, R9 and 30 R10 toget her with

t he qanbReRerPbdtintdat, tﬂgﬁﬂd R}, QrexhétBANR s etk Imathglet] and R, — Rs,
together with the carbon to which they are attached,

Ry e Re aighadrogen- t18 apethen eanbedimest, Bo At P@dn%@@i RpFopyl
ﬁlemg;é)gjé&h&qae R0 gg'mg, arE3d8dn 3hA 785 ecurdr ogen. | n

one R10 "are met hyl . I n another
enbodmrmwiler RGodimenio ot Bro cathgd Ko R Bg sk —Ra e

0 _
U O AP s R TR RS B RQAGAn ANOKI, Ry
hydﬂogaix,ChnerelswCﬁﬂil , R6 is hydrogen or hal ogen, Rl- R5,
R7 - rLogen, | Q%g(\)ln
enbodi” angt!‘gr %b and “hiRé’ ag@gm a {;ﬁ n gln‘(;g}tl gﬁ]ﬁley are aitached are
ecrrhededmerfbl;m RhreerdeBbaredspio éct}h}dpxopy%ng,sRhy thhg*é}ﬁ apd R1 —Rs, R7—

al o n - R5. RY 3

Brpreay et deahotier Shigofngit, Ry PN {8 960on LihAAPME dre
Rigdch@iite cr:rc?llgct%to fBifn a ﬂﬁ&-rﬁérﬁbdimpﬁgd ﬁcryclc@mg)yz ring, Kmxﬁmrethoxy, and
In one_ enbodi t, RO and the carbon to I C
Bhé;lf*5’a1?‘7e‘%ﬁr‘ég§£8geé‘raé‘d% ﬁgg)%e to forma
t hr eemBRERRbEAmIR Riinl RYLbgdiied Mith)the daftghn tb Whivhalidyere attached are

enbodi nent, RO and Rio and the carbon to which they
al?séntattached are connected to form a three-nmenbered

SPi I Oy one embodiment, R; and R;; are methyl. In another embodiment, Ry and Ry, are

—t

methyl, Re is hydrogen or halogen, and R; — Rs, R7 — Ryp are hydrogen. In another
embodiment, R;; and Ry, are methyl, R¢ is hydrogen or halogen, R; —Rs, R7 — Ry are
hydrogen, and Z is COOH.

In one embodiment, R;; and Ry, are ethyl. In another embodiment, Ry; and Ry are

ethyl, Rs is hydrogen or halogen, and R; — Rs, Ry — Ry are hydrogen. In another embodiment,
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(cyclopropyl) ring, R6 is hydrogen or hal ogen, and Rl-
R5, R7 - R8 are hydrogen. In another 10 enbodi nent, RO
war@e®sa1and t he carbon to which they are attaptiBUSEN®034015

connected to forma three-nenbered Spiro

(cyclopropyl) ring, R6 is hydrogen or hal ogen, and Rl-
R5, R7 - R8 are hydrogen and Z is COON. In another
enbodi mrent, R9 and Rio are nethyl, R6 is nethoxy, and
Rl- R5, R7 - R8 are hydrogen. In another enbodi nent,
RPariNg B%Qﬂ@[ R I?@ﬁ;lmy en Bﬁhdl%gmlhom R;RR;( £5 hydégen, B8l Z is
are 15 hydr ogen, c? S . In anot her

&ddi ment, RO and Rioare nmethyl, R6 is

met hgx rﬁ%&&b\g nﬁlﬂ% P'Qld% a&he caBgorr to Bﬁncﬁlrtﬁeyhﬁé* ﬁt%ﬁé& are

I n anot I’ ment R10 are nethy
cnmdqtgd Yol t@n@mem;eremgpqu:@yclomgp}g} @ngya p}@ﬁé&ﬁ emé)ﬁ@ngnt Rjj and
aMCatr%& t%%tl gﬁﬁ%ﬂp Ot HE Ure c&e&é@tc%@n 2fiRecihB¥bered spiro
R7 - R8 are 0, hydrogen.
(bycqumqiyt)emgehzbls diydmgd;n or%log«mj aml B1 aRe Ret‘fg/lb arefgdjogen. In another
t
e{ﬁﬁo g e%/lh &11 %5 an% th% %at% %V&ll%% }gagcg Qtﬁgﬂé&jargg&ﬁ’lem form a

e car
tbhi&b-(ﬁhnﬂ)heﬁ sﬁlﬁe(c&dilbpwbyihjnm, ® ichydmeen echalageh,amnthRa — Rs, R7 — Ryo are

r ee- menber piro (cyclopropyl) ring, R6 is
’fol%‘}(V‘er é:ec%lﬁ R5, R7 - R8 are hydrogen. In another
enbodj aﬁrembdaanam,d{l&xm Ry dretrhethyd andBpistntetxiy c n 4rogher

are 25 attached are co cted, to fo a..t b ees nenher
ot G0 Gy g BB gt By R R o In
.'BZther éﬁocﬂhﬁerﬁ)&d{ AEUER, , afttnethylsSR GOrlNthokn YRR £Rbo ®ijgwahydrogen,
R9 and Ri o together with the carbon to which they are
%ﬂtzaléﬁ:@@}&re absent. In one enbodi ment, R11 and R12

are 'Tﬁt)ﬁ‘é’ émbdd'ﬁné’iﬁ CR1 e8hd Emaféjejtm Bﬁd REE heﬂﬁﬂy RiPanatter erdtbdiment,
R6 is %en or hal o and

M@néRe armhsdg%mls me Oéwﬁ& n%vo dRWéFﬁFillde%in ﬁuﬂn@?
B, o L 098 YO0, i e

G@QHand R12 are ethyl. | n anot her enbodi ment, R11 and

R? ] albzl%ne Shby 1mg?gRu Snd'¥J098R RHboh & @H@Ipthe?&@ aRﬂc‘heB@re

O are I n anot her enbodi nent,
ROO6MG34 ddrh mmﬁwmm@ {gyclopppy fige bR e @eélmyl In another

: %{}quods mexX Cﬁlo %dﬂ% ané]ﬁl&%ﬁgn oF%J'hlclﬁt%e n%z éftac'ﬁle@a@ rcgnnecte% to form a

P one er I ment
Ri membetdsﬂespﬂa (dyolmptapylMungRetlhmythaxse and Rac ReqR7ar Rio are hydrogen.

o n gl% %n é}ﬁg?%grﬁné%é ]g ! Gxd @E g‘%ﬁ 0 r@ﬂé}gtﬂﬁé%x an%ﬂ%cﬁigx kdnnected to
ﬁﬂlﬁlb&lﬁkeé@embﬁb sp1he6¢:y@lb1ﬁop§tll du 8ql isanethegnameidt iedR¢, 87 — Rio are
hhrisgere 6 faPbgen, and RI- Rb. BT - Rb ares
hydr ogeRe eﬁlﬁocﬁlﬁ@ﬁth@ {s zero. In another embodiment, q is zero, and R and Ryp
together with the carbon to which they are attached are absent. In another embodiment, q is
zero, Ry and Ry together with the carbon to which they are attached are absent, X and Y are
absent. In another embodiment, q is zero, Ry and R;o together with the carbon to which they
are attached are absent, X and Y are absent, and the sum of m, n, o, and pis 1 or 2.

Pharmaceutical compositions that include a compound of Formula I or a
pharmaceutically acceptable salt thereof are also used in the methods of modulating sleep
according to the invention.

In another aspect, the present invention provides a compound having the formula of

Formula II:
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enbodi nent, R11 and R12 and the carbon to which they
are attached are connected to forma three-nmenbered

W®Episo344ey/cl opropyl) ring, R6 is hydrogen or hetDYS2005/034015

and RI- R5, R7 - Ro are hydrogen and Z is COOH 10
In one enbodinent, Rl | and R12 are nethyl and R6 is
nmet hoxy. In another enbodinent, RL i and R12 are
nmethyl, R6 is nethoxy, and Rl - R5, R7 - Rl10 are
hydrogen. In another enbodinent, R 1 and R12 are
methyl, R6 is nethoxy, Rl- R5, R7 - RRe are hydrogen,
and Z is COOH. |In one enbodi nent, i and R12 are
ethyl and R6 is nethqxy. pbodi nent, 15

R 1 and R12 are ethyl, amd R - R5, R7
- Rio are hydrogen. In podi nent, Rii and
R12 are ethyl, R6 isrpetl R5, R7 - R10 are
hydrogen, and Z is COON. pne enbodi mrent, R 1 and
R12 and the carbon to which ey are attached are
connected to forma three-prenbyred Spiro (cycl opropyl)
ring and R6 is nethoxy. Inm\anofher 20 enbodinent, R 1
and R12 and the carbon to ch they are attached are
connected to forma three- ered Spiro (cycl opropyl)
ring, R6 is nethoxy, and , R7 - Rio are
hydrogen. | n another enbodinent, R 1 and R12 and the
carbon to which they are at t G8ledRar e connected to
forma three-nenbered spiro (c ropyl) ring, R6 is
met hoxy, and Rl- R5, R7 - R10(Gg 'hydrogen and Z is
COOH. 25 I n one enbodi nent, q g; zero. | n another

enbodi ment, q is zero, and R9 d RIO tog er with
the carbon to which they are attached are ent. In

&aqﬁ&ag]acania@l%} ¢RPtive ﬂltlt&reofaﬁhbrelﬁﬁl aﬂdldlalelge hmiggéﬂdeﬂﬂy, 0,1,2,3,
with the carbon to ar

3¢sasich: % 8 pens De St SO ODRA Brritse TS, o ReT gy sclected
25 ang, &L8: (ergathg CHCHY, @m@fgm @@mpfdpymlmm bam;%@cmrcmzocm
attached are abs ent, X and Y ar ent i%

ad GH2O¢HagHs ,dﬁd atkgl ng, afe, érfdegendg@ hgé é’t{ﬂlé])& gfxaln alkyl; C;-Cs

G20ReS hlkylo&SR zﬁ‘ﬁtR]& 36dth&8yith HOPAIRHNG whichFRdy i attached, ala
pharmaceufical |y acceptabl e salt_thereof are also use

¢ommeats trdernotpiering el siEad-ihé GBS 5t°mécaélérzdl§ RYWS CE(P@RB (wWhere
k{g\fse@t L6 ORyT) @Oﬁl‘?ﬁ‘(bﬁrallé}é’ mﬁﬁsw)ghael%ﬁmm ctmmb? 0y,

vides” a conpound having the formula of _ Fornu
qows(onasrem,momﬂ@mgwsﬁmnigo perostiteS Oy HCOREYL,
S(O),NHCO-heteroaryl, CONHS(O),NH-alkyl; CONHS(O),NH-heteroalkyl; CONHS(O),NH-

aryl; CONHS(0),NH-heteroaryl; or tetrazole, provided that when Z is COOH or COOR;3, and

Rg is H or halogen, R;-Rs and R7-R;2 are not each hydrogen, further provided that when m is
zero, X is absent.

In one embodiment, Z is CO,H or tetrazole. In another embodiment, when Z is COOH,
at least one of Ry, R3, R¢, and Ry, and at least one of Rg-Ro, are not hydrogen. In one
embodiment, o is zero.

In one embodiment, at least one of Ry, R3, R, R, and at least one of Ro-Ro, are not
hydrogen when Z is COOH. In one embodiment, Ry, R3, and R; are each hydrogen and Rg is
not hydrogen or halogen. In one embodiment, Ry, Rs, and Ry, are each hydrogen, and Rs is
methyl, methoxy, or hydroxy.

In one embodiment, at least two of Ry, R3, R, R7 are not hydrogen, and the remaining

Ry, Rs, R, Ry are hydrogen. In another embodiment, at least three of Rz, R3, Rg, Ry are not
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N N(CH2)m x (CH2Rs (CH2)o Rio z (H) or a
pharmaceutically effective salt thereof, wherein m n,
wa@paeo3ane, independently, 0, 1, 2, 3, 4, 5, PCT/6S2085/034015
is absent, 0, S, C(O, SO or S2; R2, R3, R6, and R7

are, independently selected fromH F, d, Br, CF3,
CH3, CH2CH3, CH(CH3)2, cyclopropyl, OH OCH3, OCF3,
CH2OCH3 5 and CH2OCH2CH3; R9, and Ri o, are,

i ndependently, H Cl-C6 straight chain al kyl; C2-C6
hpARB&ENEM (R HeMlainif RARR,;, FRORFUre hydrggsnh & oid dnliboﬁhﬁBnC, & oot

{
Koy oo 1y TR o
el bm Cddihd3, R VD86t eh. 118 ofed efeBodiki] R; and R are not hydrogen. In
O 0 2- al Ly CObs

HS( O 2 heteroal kyl
ugqn% 2 an¢ERpRIS Fﬂﬂe@'r Bxaqng er embodiment, R3 and Ry are not

hg \HCO- al kyI S(O)2NHCO het er oal kyI
NHCO aryl, 10 ( E 2NHCO- het er oaryl
C(]\IHS( Q)e2agrboditngnt, Ro (203 Sacpinedtyd @;ﬂnmapr embodiment, Ro and Ry

C%ﬂr az o%'? NE%?‘%@% et (? g@ﬁkﬁ %%ﬁ %ee%%ﬁ?ydmgeﬁr and

R6 i $n bhooembvalirogeRo am Rla&ndmlce qa?oom&warch thwmreeeé@iahed are connected

f h. h
RS L B L B S s

a0 dicharboand etlichetiey ,ara/dmchez atescofipidittd to Tdrmed thieeasimbered spiro
of . R2, . R6, and R7, and at | east one of RO-R o, are
(ﬁwoﬂﬁ?&'ﬁb‘@n. In one enbodinent, ois zero. In one
le”b 0dh Hﬁfﬂém‘tfxfﬂﬁmérﬁ,aﬁtand) Re, 0 mlaﬂlyl R3 js IRdrogh or lauggemtand the
east qQne_o are en.,Z.i s
pRagHg RepBo apdentre @quﬁs 95"% EWI%&‘ E“@Q@ﬁ ISHVS?"%&%C?%QIIO'%“" and

tﬁ@f&ﬁ%ﬁnthRz,mQtanhmmg@ﬂrdgén hal zgseooolm one enbodi nent,
R3, and are each hydro

net mlp onggip Cl’lt,cﬁ‘g aﬁ9 gﬂ(tﬁ@ ethy R@ﬁélyawg%?rrm]ﬂgen &Pd the remaining

RERS anli WO aﬁglg efiRdin afftherRmbAREnA0 iR, BYEIR QA8 6thyd /R, ik Birogen or
remai ni ng R6, R7 are h dr ogen._|n_anot her
hadzeiand the rempiningRet Ry, ARcbRy ase hygrogangandigis GOOHyr e not

78 W, 200 Qﬁ%% IPQHI ﬂ?@%ﬁﬁ@é’aﬂ%ﬁ o wkdRgahe ARehddRee connected

remai ni ng R2, are _hydrogen. In one
torfbrod ﬂmrmem%zereckspne {eyclopearylaing. manekhst ebrsimentrs, ankR1o and

tlrl%g 8«'{}86n M@gtﬁg% ark Bt %ﬂgi ﬁgp%e@f@@ fo folR0 a ited}Abmbered ?plro

rogen nent , I's not hydrogen.
(oyxﬂomnmd)inmm B js Iﬁéroamjomlcmm ané thetrpeirinigg iRz, Raand Ry are hydrogen.

%g%, & ent ':Fg nge nt. 1 r?t anhd % a%ﬁg'x ggrb%h %o Qﬂtch %9 L% Achell Bre connected to

er e
form a three-membered spiro (cyclopropyl) ring, Re is hydrogen or halogen, and the remaining

Rz, Rs, and Ry are hydrogen, and Z is COOH.

¥

In one embodiment, in the compound of Formula II, o is zero. In another embodiment,
o is zero, and X is absent. In another embodiment, o is zero, X is absent, and the sum of m and
nis 1 or 2.

Pharmaceutical compositions that include a compound of Formula II or a
pharmaceutically acceptable salt thereof are also used in the methods of modulating sleep
according to the invention.

In another aspect, the invention provides a compound having the formula of Formula
II:
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15

20

5 hydrogen. In one enbodinent, RO and Ri o are each
met hyl . I n another enbodinent, RO and Ro are each

wW@Riglod44i4r anot her enbodi ment, RO and Ri 0 are BEI/NS2005/034015

hydrogen. I n one enbodi nent, RO and R o and the carbon
to which they are attached are connected to forma
spiro ring of size fromthree to seven. For exanpl e,
in one enbodiment, RO and Rio 10 and the carbon to
whi ch they are attached are connected to forma
t hree-menbered spiro (cyclopropyl) rRng. In one
enbodi ment, R9 and Rio are nethyl R6 i s hydrogen or
hal ogen, and the re d R7 are
hydrogen. R9 and Ri o ar ydr ogen or
hal ogen, and the remai and R7 are
hydrogen, and Z is QREH. a=thhe enbodi nent, R9 and
Rio are ethyl, R6 is hydrogen/or hal ogen, and the
remaining R2, R3, and RY ydrogen I n anot her
enbodi nent, RO and Rio are/eth R6 is hydrogen or
hal ogen, and the remai ni ng and R7 are
hydrogen, and Z is COON. Iny ne enbodlnent R9 and Ri o
and the carbon to which thegHgme attached are
connected to forma three-neXbered spiro
(cyclopropyl) ring. In anot )enbﬂdlnent RO and R o
and 20 the carbon to which thefcare’attached are
connected to forma three-nenb RSP IO
(cyclopropyl) ring, R6 is hydﬁbgen or hal odB® and the
e
S ey B P e R R b ARy 0. 1,2, 3o
arkisabtent (g dr 85 2, Berfveatddty are indepandentlyt selestedrfeombly BACL Br, CFs,

R P U AR PO BRI AL R, U

irﬁexﬁ@ﬂl\iﬂyza d:ﬂcom@nﬁw abieyif cz-@mmee«t dkyioqtri%b awfl Ryo, together

53T Sirhse PrBaRThR b0k R GBI AER iRt e 3,0, 5.6
3€T;and X i4 Slaabgdiim COsi, COHS@)- aikylncmmsmpzscyotomkyl CONHS(O)Z-

O RGEAGR F HEER05 SaBk g A £ B

b)@JHfﬁTd Ri€ HaF SO, bSBilthe RL, IR, RE thdR$ Refaremat ha iyd@gen, further
eep. .30 accordlng to %he i nvention. |In another

B@ﬁ’@é@ that when e3P onis 3PS des a conpound havi ng t he
f or Miane tmbodifehiaz I%\E’Z ¢b;H 3&6%@0@@6M&ﬂ1ment m is zero. In one

PCT/ US2005/ 034015 PR3 N
embodiment, at least one of Ry, R3, Rg, R5, and at least one of Ry-R ;o are not hydrogen when Z

is COOH. In one embodiment, Ry, Rs, and Ry are each hydrogen and Rg is not hydrogen or
halogen. In one embodiment, R, R3, and Ry, are each hydrogen, and Re is methyl, methoxy, or
hydroxy.

In one embodiment, Ry, Rs, and R; are each hydrogen and Rg is not hydrogen or
halogen. In one embodiment, Ry, R3, and Ry, are each hydrogen, and Re is methyl,
methoxymethylene, methoxy, or hydroxy.

In one embodiment, at least two of Ry, R3, Re, and Ry are not hydrogen, and the
remaining Rj, R3, Re, and Ry are hydrogen. In another embodiment, at least three of Rz, Rs, R,
and Ry are not hydrogen and the remaining R», Rs, Rg, and Ry are hydrogen. In one
embodiment, R, is not hydrogen. In one embodiment, Rj is not hydrogen. In one

embodiment, R is not hydrogen. In one embodiment, R; is not hydrogen. In one
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N (CH2)m x RO Z Ro (Ill) or a pharmaceutically
effective salt thereof, wherein mand n are,

wo paeprnadent |y, 0, 1, 2, 3, or 4, X is absentPCDUS05/034015

S; R2, R3, R6, and R7 are, independently, selected
fromH F, d, Br, CF3, CH3, OH CH2CH3, CH(CH3) 2,
OCH3, CH20CH3, and CH2OCH2CH3; R9, and R o, are, 5
i ndependently, H, Cl1-C6 straight chain alkyl; C2-C6
branched al kyl, or RO and Rio, together wth the

FRbMRRNT R, YWY mr& H&hy@fo@e@tﬁlaﬁé’tﬁ& enfbb&lniéﬁt‘} ma ahd®H; 416 not
forma éplro ring of size and Z is

hyduogen: 4B 2pethhembedim dd}vzafar%hygmg

CONHE( Q)2 @inRat lR)éland FGE) Rt BB AGthéEmbodiment, Ry and Rio
CONHS( O) 2-aryl, CONHS(O) 2- heteroaryl, and tetrazole;

apr eaoh et {maiothds embgdiment, Rom Rupareech &ydipger, o, or

’ Qrth & R BR5 RrdideiRaen, ted
furt%er 1 Béi@\?}elnée anﬁﬁﬂa\%ggﬁjﬁmls zero, X9Ig absent . conmeste

td) formraespemog ofisint from trse 0GP¥4N0 Fot exemples icone efbgdigent, Ry and Rio

8 i cf'ar ttd @ch %%% %&fma&}{égg rugéggzﬁ% Foefta thikh- nlle%%{ed spiro

one of R9-Rlo are
(agaﬂoﬁngpjri)crggn when Z is COOH In one enbodi nent, R2,

R3, d R7

S oSSRl AN L OREReBVE RS el o A0S
Bidihtgen, RAaa Rbark hydmgduy [In anvttien empodiment, RbartiyRin eveymethyl, Re is
}glﬁg)oggo Odl ?ﬁag}eoralghmgllg ’Rz,[a,}qu Z 7aarr$ %}%ﬁrﬁgenh%rgirf %% H.

R2, %on@éiﬁbo'aﬁnelﬂ,% aBa Rl 41y eth@dgRpis haddgébori Imloged, Iaydl the remaining

o Tt T R T
ﬁ!ﬁ'%%ﬁ’ 388 thedBitlaibihg RZORS, BRER 1Hré Eyd@gen%d Ae.caod. R7 ar e

rogen. | n another enbodi nent t. three of
Rb. | R one eepReren il WOt OB VD e HRip R connected
tg%omﬁ?thre%r}gerﬁ?er&f s%n%)(@fcﬁﬁ%yl) hﬂg OlRfanofEP&AbdMAént, B8Zint Ry and

not hydrogen. In oOne R3 is not hy drogée
the cavhen toavHihdheresie attzpq@eci rge ﬁ@tneﬁ%‘gog‘@@ha three-wigmberéd spiro

R

hxraaomt enthpdinzgb Re and Rareod H@rcaém i high they pee aétﬁ%heﬁeef%@enected to
ﬁﬁ%? %n%glﬁgreii nﬂ oaﬂg%l%&gﬁ)mﬁiknﬁ'?&dm?hﬁgﬂgor@gn 22% the remaining
Rﬁle,)dnd lewhydtdgem, apdBosiCOOBRE, RO and Rio are each

ethyl. In h er
hydr 016 Spe el e m%l‘ﬁ[g%e rﬁocq)aﬁﬁglﬁﬂ fﬁgﬁﬁalg g‘f{ll-%le gaagﬁ Clll@ aﬁﬂlnother
eabddimiertt,0X mb@d'mt ,tahé yheanm odiit adheslar 2 connect ed

Pharmaceutical compositions that include a compound of Formula III or a

pharmaceutically acceptable salt thereof are also used in the methods of modulating sleep
according to the invention.

In another aspect, the invention provides a compound having the formula of Formula
IV:
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to forma Spiro ring of size fromthree to seven. For
exanpl e, in one enbodinent, RO and Rio and the carbon

wWo o00stoBad t hey are attached are connected to fRPETUS2005/034015

t hree-menbered Spiro (cyclopropyl) ring. In one
enbodi nent, RO and Rio are nethyl, R6 is hydrogen or
hal ogen, and the 10 remaining R2, R3, and R7 are
hydrogen. | n another enbodinent, RO and Rio are
methyl, R6 is hydrogen or hal ogen, and the renaining
R2, R3, and R7 are hydrogen, and Z i SRLCOOH. In one
enbodi nrent, RO and Rio are ethyl, -R&is hydrogen or

hal ogen, and the rengint/w F 5

hydrogen. 1 n anot her eng ent , 4nd"Ri 0 are et hyl

R6 is hydrogen or hal gg and € remai ning R2, R3,

and R7 are hydrogen,rg i 5=L00H. 15 In one

enbodi ment, R9 and Rio and the carbon to which they

are attached are connected forma three-nenbered

Spiro (cyclopropyl) ring. An apother enbodi nent, RO

and Rio and the carbon to ich they are attached are
connected to forma three-mgnbered Spiro

(cyclopropyl) ring, R6 is (hkdtbgen or hal ogen, and the
remaining R2, R3, and R7 are ogen. I n anot her

enbodi nent, RO and Rio and th rbon to which they

are attached are connected tcZ20 form a t hfl3- nenber ed
spiro (cyclopropyl) ring, R6 is hydrogen or hal ogen,

and the remaining R2, R3, and R7 are hydrogen, and Z

i s COEhNphdrmacmecaiyletictivestlt thereof Whereio mpoly Bd3,®f 47y, Be bad Rg are,

AL, IS _abs . ot her j t | R
ndrrerfratE o bL e GRP O Qe AR es G DEAfCRE Ko are
@I@gp:eﬁaﬁm, QAR arkieR o, togdthe evith tiesomaptounelwhich By ard @tathed, ae

a 25 pharmaceutically .accep le salt t .eof are. a
PaBH o FITB A B IS LT b s Pre ST 2t st SO,
¢ORHISYBatkly R CONHIS (@)P¢RBIallgE TONHES(Ohshdidtu#Ryl] A tetrazole; provided
SFOVIdes a conpound havi ng the formul of(ggrﬁyla IV:h

at whon 20l 6093 hand R peth Bcoloes?n 8h Re KRB, aniRBoRpiggre fpteac
ﬂyﬁroggl,@rﬂér idelt ¥lat RherPmRORSBCRUbIGAI | Y ef fective

salt” thereof whereint is 1, 3, or 4, R2, R3 and R6

2,
ar e, Inponieplkodieent the cqmpopndsdiave 57 1 otz cH3, OH, OCHS,

- CH2O@H3rm REuttchicd e &hihs (iR 1RkRie @'cBmpbund of Formula IV or a

pharmaceutically acceptable salt thereof are also used in the methods of modulating sleep
according to the invention.

In one embodiment, Z is CO,H, sulfonamide, sulfamide, or tetrazole. In another
embodiment, when Z is COOH, at least one of Ry, R3, and Ry, and at least one of Ro-Ro, are
not hydrogen.

In one embodiment, Ro and Ry are each methyl. In another embodiment, Ry and Ry
are each ethyl. In one embodiment, Ry and Ry and the carbon to which they are attached are
connected to form a spiro ring of size from three to seven. For example, in one embodiment,
Ry and Ry and the carbon to which they are attached are connected to form a three-membered
spiro (cyclopropyl) ring.

In one embodiment, Ry and Ry are methyl; Re is hydrogen or halogen; and R, R; and
R; are hydrogen. In another embodiment, Ry and R are methyl; R is hydrogen or halogen;

and Ry R3 and Ry are hydrogen; and Z is COOH.
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10

15

5 CH3, CH2CH3, or RO and RIQ together wth the carbon
to which they are attached, are connected to forma

w®pioso3uiing of size 3, 4, 5, 6, or 7 atons; anPiCEUBH05/034015

sel ected from CO2H, CONHS(O) 2-al kyl ,
CONHS( O) 2- cycl oal kyl , CONHS( O) 2- het er oal kyl, and
tetrazole; provided that when Zis COOH and R6 is H,
F, d, or Br, then R2, R3, R7, and R9-R10 are not each
hydrogen, further provided that when mis zero, Xis

abs e oneldhbolinne RG AROR o aBdthylf REis apafpganrtdmlbgme atid By, R3, and Ry

a&)lmo d nggﬁph a@?@%ﬁéﬂf@dwn& ogzsilln(tl :goﬁ%nﬁsrr , :Rggsil }Fygrogen or halogen; and
Fgc@pg&ﬁﬁtﬁﬁga&5 dohgtepfs gyeHal so used in the nethods
Gt nodul ating sfee accordlng to the invention

one @?Mcﬁ tmenz 9 gndRpiand diejcpihen e which ggy P%?mﬁa@eg gte connected
%%ﬁte@-mdrﬁbe?eﬁ%ﬂ@ {géiépl%ﬁﬁaﬁhﬁrelﬁtanomnb%din%n%d R and

east one and at | east one

fiRocaptic, to ahich thaytarattackndene canrecieikio dprybelihererpemiRgedshio
R

ecdbotiorent, &o whd Bh and émp caben &t which thdy areettachsf n@@p@@ﬁcted to form a

oé%e?n&% ehrsglf(; cg]"gn]g 8}&@%}% er };&8{ 8It I%Ilc%% 3, and Ry are

h@&m@&nah&ZMhCGﬁﬁlhey are attached are connected to

for thre nber ed cyc V) i nge

one ﬂghgeoﬁﬁo%W%w IHCJE A QHE Eﬁé%ﬁgn%§%?%EEn
pharmibaieny acesiatiR? saR3haesk ar«ﬂﬂscﬁt[sed hylﬁe ogtnds dfimainbiihgsleep
enbodi ment,. R9.and R10 are nethyl; R6 is hydrogen or
=nav'@gﬁ3ﬂw3namﬁ?~R3 and R7 are hydrogen: and Z is

COOH1n 8e ét‘@oziﬂﬂ&{t A8dcbhithohd 6{U5200R/M0IFDAS IVH) TdadVd or IVe.

enbodi nent , and Rio are e MO or
haF@fgeéﬁmplgnwhW9 438 Rigg methyl, ﬁglepm;g? B@V&ﬁ © §°H°3 ﬂ%f‘ﬂ'&? Iva:
enbodi nent, RO and Rio are nethyl; R§ is hydrogen or

hal ogen; and R2, R3, and R7 arezhydrogen; and Z is
COON. I'n one enbodirpe 3 and the carbon to
whi ch they are attachgd RS to forma

t hr ee- nenber ed splro ( ring. In another

are attached are connected tfo form a three-nmenbered

spiro (cyclopropyl) rin |s hydr ogen or hal ogen;
and R2, R3, and R7 are hggzo I n anot her
enbodi nent, RO and Rio a e carbon to which t hey
are attached are connectedNfo forma three-nmenbered
spiro (cycl opropyl) ring{ i s hydrogen or hal ogen;
and R2, R3, and R7 are 10 h en; and Z is COCH.
Phar maceuti cal conpositions t i ncl ude a conpound of
Formula IV or a pharmaceutizal™y accept g, sal t

thereof are also used in_the methods of nDduIatlng
s| @&&pn Ry and Ry are connected to form a 3 membered spiro ring (cyclopropyl), compounds

have the general formula IVb:
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according to the invention. In one enbodi nent, the

conpound of Formula Nis Na, IVb, IVc, Nd or IVe. 15
wao-or6m3ampl e, when RO and Ri o are nethyl, conmpPCrUusS2005/034015

have the general fornula Na: R2 R7 R3 s\ NRN N

Qt RO Z 10 (lVva); when RO and Rio are connected to

forma 3 nenbered spiro ring (cycl opropyl), conpounds

have the general fornula |Vb: 83 WO 2006/ 034414

PCT/ US2005/ 034015 R2 ::PR3 N N Z (11Vb); when RO

and Rio are ethyl, conpounds have th® general fornula

IVc: RRRT OR3 N Rs N N)t Vc); when RO and

Rio are ethyl, andHg ‘ @

forma 3 nmenbered spi | opt opyl ),
conmpounds have the ge . 84
Re
)
N
N
Z (IVb);
when Ro and Ry are ethyl, compounds have the general formula IVc:
Ra
0
R, Ry
Rg =N
C
N )
Q)
Z
(Ive);

when R and Ryq are ethyl, and the C-1 carbons are connected to form a 3 membered spiro

5  ring (cyclopropyl), compounds have the general formula IVd:
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WD 2006/ 034414 PCT/ US2005/034015 R2 1 3 7 )::: O\ /
R REN N)t z (lIvd); and when and RO and R10 are
whyasogan conmpounds have the general fornul a RET/USRBS/034015
PR3 Nt Z (IVe). Sone representative conpounds of
the invention are shown in Table 1. 85 WD 2006/ 034414
PCT/ US2005/ 034015 Table 1: Loxapi ne derivatives Cnpd
R2 RB R RT R9, RRo T Size Z # Rng 1 HHHHCH3 1
none COOH 2 HHHHCH3 13 COOH 3 HHHHCH 2
none COOH 4 HHF H CH3 1 none COOHR,5 HH C HCH3 1
none COOH 6 HH C H CH3 2 none 7 HHC HCH
13COO—|8HHBrﬁCH31no 9 HHBr HCH3 1
nhone ¢ HH CH3 H CH3
2 none COOH 12 H CH3 ne COOH 13 HH
OCH3 H CH3 2 none RY —=N

Z
avay;
and when and Ry and Ry are hydrogen, compounds have the general formula IVe:
Ro
0
R, Rs
Re =N
C
N )
Xk
z IVe).

Some representative compounds of the invention are shown in Table 1.
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14 HHOHd HCH3 1 none COOH 15 HF HH CH3 1 none
COOH 16 HF CH3 HCH3 1 none COOH 17 HBr HH CH3 1
woomwe/0s8X30CH 18 H Br Br H CH3 1 none COOH 19 HCHBS1H054034015
CH3 1 none COOH 20 HCH3 CH3 HCH3 1 none COOH 21 H
OCH3 HH CH3 1 none COOH 22 HOCH3 F HCH3 1 none
COOH 23 HOCH3 OCH3 HCH3 1 none COOH 24 HOHHH
CH3 1 none COOH 25 HOH OHH CH3 1 none COOH 26 F H
HHCH3 1 none COOH 27 FHCH3 HCH3 1 none COOH 28
Br HHHCH3 1 none COOH 29 Br HBr HCH3 1 none COCH
30 CH3 HHHCH3 1 none COOH 31 CH3 HCH3 HCH3 1
none Tabled: Iyxapipederivafiigs cH3 1 none COOH 33 OCH3 H F
HCH3 1 none COCH 34 OCH3 HCH3 H CH3 1 none COCH 35
H H 1 none COCH 36 CH3I H H CH3 1

none ComeH By OHRB M BsctzRr n&wdcpoll |387H|H OHZH
CH3L1 thone COOM 39 1H H H OCHB CH3 1 noneBB0OM 40 H H
H H OB 1] ndhe |CONLSOZEE 11 | HCEE 1| 1l Glanaendne COOH
tetfazdlel 42 H ocH3 M OCHI CH3CHsnoné © 43 HPPHR
CH3| H £H3! 2 Hhone HCODH H 44 B By HHEHB nongone CCYPH
45 H HtH Br HCH3 1H naoneF C( 46 CH: H| HICH3nene3 (1 ne@@H
COOH 8% H H Cl H CH; 1 none COOH
6 H H Cl H CH, 2 none COOH
7 H H Cl H CH; 1 3 COOH
8 H H Br H CH; 1 none COOH
9 H H Br H CH; 1 3 COOH
10 H H CH, H CH; 1 none COOH
11 H H CHs H CH; 2 none COOH
12 H H OCH;, H CH,4 1 none COOH
13 H H OCH; H CH; 2 none COOH
14 H H OH H CH; 1 none COOH
15 H F H H CH; 1 none COOH
16 H F CH; H CH3; 1 none COOH
17 H Br H H CH; 1 none COOH
18 H Br Br H CH; 1 none COOH
19 H CH; H H CH, 1 none COOH
20 H CH; CHs; H CH, 1 none COOH
21 H OCH; H H CH, 1 none COOH
22 H OCH;, F H CH; 1 none COOH
23 H OCHs; | OCH,3 H CH; 1 none COOH
24 H OH H H CH; 1 none COOH
25 H OH OH H CH; 1 none COOH
26 F H H H CH; 1 none COOH
27 F H CHs H CH; 1 none COOH
28 Br H H H CH; 1 none COOH
29 Br H Br H CH;3 1 none COOH
30 CHs H H H CH; 1 none COOH
31 CHa H CHs H CH; 1 none COOH
32 OCH;, H H H CH; 1 none COOH
33 OCHg3; H F H CH3 1 none COOH
34 OCHj; H CH, H CH, 1 none COOH
35 OCH3 H OCH; H CH; 1 none COOH
36 OCH; | CHjs H H CH; 1 none COOH
37 OH H H H CH; 1 none COOH
38 OH H OH H CH; 1 none COOH
39 H H H OCH; | CHs 1 none COOH
40 H H H H CH3 1 none CONHSOzCH3
41 H H H H CH; 1 none tetrazole
42 H OCHs H OCH; | CH; 1 none COOH
43 H OCH; | CH,4 H CH, 2 none COOH
44 H Br H CH; CH; 1 none COOH
45 H H H Br CH;, 1 none COOH
46 H H H CH; CH, 1 none COOH

0
(=)



WO 2006/ 034414 PCT/ US2005/ 034015 Cnpd R2 R3 R6 R7 R9,
RioTSize Z## Rng 47 HF Br HCH3 1 none COOH 48
WO H CH3 1 none COOH 49 H Br H Br CH3 RCTYOR®05/034015

COOH 50 HBr CH3 HCH3 1 none COOH 51 H Br OCH3 H
CH3 1 none COOH 52 HCH3 HCH3 CH3 1 none COOH 53 H
CH3 FHCH3 1 none COOH 54 HCH3 OCH3 H CH3 1 none
COOH 55 HOCH3 HCH3 CH3 1 none COOH 56 H OCH3 CH3 H
CH3 1 none COOH 57 CH3 HBr HCH3 1 none COCH 58 CH3

H OCdggd .1 [Nage [CRPH| »9 HRgl H H Bizsone COZH
60 HHCH HH|2 none COOH 61 H H QOCH3 |HRElgl |none
H 462 H OCH3F HIHB?2 nore COOH, 63 1H|HnéeH3 H GB3H1

3 G g8 64 HiBr] Br HoOH3 |2 thone CBOOH 16% hbreH3 Br COPH

CH3| 1 400nk GOOH 6 |HHOH|OBrH! CidBl: 2 |néne @WEH| 67CEPOH

OCHB HWoF CH#H 1 name |GOdH| 68 H CH3 H F CHBonk noneCOGOBH

69 H B1H F GH3 |1 Brone®CEROHH 70 8HH QCH3 [Hh@le3 (1 noheH

tettazale] H H EHOTHH H|CH®: 1 fbhe | CONHSGFEH3 7CO08H

H OCH®3H CH31 1 [n6He |(CTOH| A8 OHOH-OCH3 H OpR nofeOH

COOH 584 H Hi OCHBHH [ 9CHsnorte tletGHazol @ [78ond H OCEQOH

H 1| ndde CONHSOXTHB | 76 H FHOCHSHS H 2 nonenet et r a¢9PH

77 H H60OCH3 HH H @CHagneH HEO2 CIg81s 1 none COOH
57 CHs H Br H CH; 1 none COOH
58 CHs H OCHs H CH, 1 none COOH
59 H H CH; H H 1 none COOH
60 H H CHs H H 2 none COOH
61 H H OCH, H H 1 none COOH
62 H H OCHj, H H 2 none COOH
63 H H OCHj, H CH; 1 3 COOH
64 H Br Br H CH; 2 none COOH
65 H CHs Br H CH; 1 none COOH
66 H OH OH H CH; 2 none COOH
67 H OCH, H F CH; 1 none COOH
68 H CHs H F CH; 1 none COOH
69 H H H F CH; 1 none COOH
70 H H OCH3; H CH; 1 none tetrazole
71 H H OCHj; H CH; 1 none | CONHSO,CHj,
72 Br H OCHa, H CH; 1 none COOH
73 OH H OCH;3 H CH; 1 none COOH
74 H H OCHj H H 1 none tetrazole
75 H H OCH3 H H 1 none | CONHSO,CH;
76 H H OCH3; H H 2 none tetrazole
77 H H OCHs H H 2 none | CONHSO,CH,
78 H H OCH3 H CH, 2 none tetrazole
79 H H OCH; H CH; 2 none | CONHSO,CH;
80 H H OCHjs H CH; 1 3 tetrazole
81 H H OCHjs H CH; 1 3 CONHSO,CH;
82 H H OCHs H CH; 2 3 tetrazole
83 H H OCHa, H CH; 2 3 CONHSO,CH;
84 H H OCHa H CH; 2 3 COOH
85 H OCHg; F H CH; 1 none COOH
86 H Br H OCH3; CH; 1 none COOH
87 H CH; H OCH; | CH; none COOH
88 CH; H F H CH; none COOH
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78 HH OCH3 H CH3 2 none tetrazole 79 HH OCH3 H CH3
2 none CONHSO2CH3 80 HH OCCH3 HCH3 1 3 tetrazole 81
WOoRede@EHB H CH3 1 3 CONHSO2CH3 82 H H OCH3 H EBUR2085/034015

tetrazole 83 HH OCH3 H CH3 2 3 CONHSC2CH3 84 H H

OCH3 HCH3 2 3 COOH 85 HOCH3 F HCH3 1 none COOH 86
HBr HOCH3 CH3 1 none COOH 87 H CH3 H OCH3 CH3 none
COOH 88 CH3 HF H CH3 none COOH 5 87 WD 2006/ 034414
PCT/ US2005/ 034015 Sone exanpl es include: O\ / O-

OS@nGGanNSIlnCid}{eF»v-N (NTNN/N NNlNJ) HOOC
HOOC COOH

HOOC Conpound 1 Corrpoun rrpound 3
Compound 4 ~O\/\I 'NQ
-N Br -d @
oou oo, und 7 (
N B I

0 QN / )z - N N
(N
Nj N
HOCE< HOOC COOH HOOC
Compound 1 Compound 2 Compound 3 Compound 4
0]
o@ O\Q o@
cl =N

Cl =N N Cl =N Br =\

N N N

N N N
5 HOOC COOH HOOC HOOC
Compound 5 Compound 6 Compound 7 ‘ Compound 8
0]
(0] 0] O
=N

Br =N =N N HaCO =N

N N ( ) N

(J y ()
N N N
HOOC HOOC COOH HOOC
Compound 9 Compound 10 Compound 11 Compound 12

10
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N NNCNN) N1 N~NJ NN ~< ~< \K- HOOC HOOC

COOH HOOC Conpound 9 Conpound 10 Conpound 11 Conpound
wQ@A 2006081488 WO 2006/ 034414 PCT/ US2005/ 034015 / RBCDUR2005/@34015

OF H3CO- NHO\ "N-N N(N (N J N N COOH HOOC

HOOC Conpound 13 Conpound 14 Conmpound 15 O QF Q-QBr

Br NBr -NcSCN (NN N HOOC HOOC HOOC 5 Conpound

16 Conpound 17 Conmpound 18 )] 1 0 j OCH3 0 - QNN (N

cS NN ~< |K- IKHOOCHOOCHOOC Conpound 19

Compound 20 Con'p

A 0P

. (D

COOH HOOC HOOC
Compound 13 Compound 14 Compound 15
o o

N N

(J

HOOC HOOC HOOC
Compound 16 Compound 17 Compound 18
q; N /q; N =N
C C C)
N’7 E;Z. N
HOOC HOOC HOOC
Compound 19 Compound 20 Compound 21
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89 WD 2006/ 034414 PCT/ US2005/ 034015 O/ OCH3 O Q OCH3
10- P-OH FNH3CO-N- NCNCN ~-NNN N~ HOCC
wWoIRe0HADC Conpound 22 Conpound 23 Conpound Z2BECHUB20080034015

/' O QOH ONXXrN N (N CN (N N N~ N HOOC HOOC HOOC 5
Compound 25 Conpound 26 Conpound 27 Br Br 0- 01 0- O

1 O-~ -NBr rNO-NCN/N (N NN N HOOC HOOC

HOOC Conpound 28 Conpound 29 Conpound 30 10 90 WO

2006/ 034414 PCT/ US2005/ 034015 OCH3 OCH3 0-0 0 -0 N\

NF N (N,CNN N 11 / HOOC HOO Conpound, 3
Conp 9 mtﬂ333 O ‘ »—OCH; O\Q‘OH

F =N HsCO

(Y O »

HOOC HOOC HOOC
Compound 22 Compound 23 Compound 24
F F

() ® »

@<
HOOC HOOC HOOC
5 Compound 25 Compound 26 Compound 27
Br Br
5 D o
C C )
( /7 gi
HOOC HOOC HOOC
Compound 28 Compound 29 Compound 30

10
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NHICONNOCNCN (N N N N HOOC HOOC HOOC Conpound
34 Conpound 35 Conpound 36 5 OHOH OO0 1 OO0 H3CO O /

WO Dbosi@BH4NE -N  (N) CN (N) NV N) N HOOC HOOC HEIZUS2005/034015
Compound 37 Conpound 38 Conpound 39 91 WD 2006/ 034414
PCT/ US2005/ 034015 O-Qcl O~/ I " N H3C0 ,a O OCH3
) N(NN-Q(N) N (N NN 1 NNH CONHSO2CH3 NON COH
Compound 40 Conpound 41 Conmpound 42 O/ \ | f OCH3
H3C/ O\ ; Br Br O-P H3C-N\ (VI NNN(~ NCN
N -~ IKI COCH COOH 5 Conpamu% 43 Cbnpound 44 OCH,
Conpound 45

0
S (I (I

£,N

)
HOOC HOOC HOOC

Compound 31 Compound 32 Compound 33
OCHj, OCH3 OCH3

)@N@P @g G.%
() () ()

HOOC HOOC HOOC
Compound 34 Compound 35 Compound 36

OH OH

SO <o En 6%
@ ®
< <

HOOC HOOC HOOC
Compound 37 Compound 38 Compound 39
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H3C/ I 0 '~10/ F~1 OF -Q\ -"NBr \ 7N H3CO'\ 7N
CN~NCJ NN N COOH COOH COCH Conpound 46 Conpound
wdadZo0cosqaound 48 92 WD 2006/ 034414 PCT/ US2005/ PGHOSH05/034015

Br Br /I Br I O/ Br NHC\ N HCO-NN( NN N

N NJ COOH COOH COOH Compound 49 Conpound 50 Conpound
51 NF -"NH3COI "N CN) ~N1 N NJ NJ COOH COOH COcH

5 Compound 52 Corrpound 53 Corrpound 54 \ / OCH3 0--\ /
OCH3 N-NBr N ja;- N NN NJ COOH COOH COOH

Compound 55 Conpound 56 d 57 93 WO 2006/ 034414

PCT/ USZOOS/ 034015 [ 1 NJ
HCO O\Q-OCHS,
j mN
B
¢ Kf .

CONHSO,CHjz N\N COOH
Compound 40 Compound 41 Compound 42

0]
g >~OCH
3 H3C O\Q"Br Br O@
=N
HsC I N

N
() N '

N () J

N ] S
COOH COOH COOH

Compound 43 Compound 44 Compound 45

o T
® “

.

N
COOH COOH COOH
Compound 46 Compound 47 Compound 48
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NJ COOH COCH COOH Conpound 58 Conpound 59 Conpound
60 10 --Q/ HBCONJID\ / H3CONH3CO' NNC1 |
wQ 2qoblo3fi4 N J COOH COON COOH 5 Conpound 61 (paposvds/034015

62 Conpound 63 O\ / Br / O/ I O\ / OH Br \ "N~ HO
\' "NBr "ON~NNJ N NN ~ COOH HOOC COH

Conpound 64 Conpound 65 Conpound 66 94 WO 2006/ 034414
PCT/ US2005/034015 O/ CH3 F/ I 0O\ / OCH3 F "a;- N\
-N N NN HOOC HOOC Compound 67 Conpound 68 0- F O

ID'B—,SCO'Né)\ OBrNI_BCONO‘Q'Br O\QBr
Hsco/q;N
)

N
COOH COOH COOH
Compound 49 Compound 50 Compound 51

O otk
() (0 (0
\<

COOH COOH COOH
Compound 52 Compound 53 Compound 54
Ao o S
=N =N Br/<If N
) C C
§< i g
COOH COOH §O<OH
Compound 55 Compound 56 Compound 57
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N(N N NEN NH HOOC NON CONHSO2CH3 5 Conpound 69

Conmpound 70 Conpound 71 Br oHO  / [/ 1 O\N / [/ 1 O
WORB0E0344M N1 H3CO N H3CO\ N C | (N1 \ N NJ MIT/USN05/034015

NH [ KI HOOC HOOC N-N Conpound 72 Conpound 73

Conpound 74 95 WO 2006/ 034414 PCT/ US2005/ 034015 O, Q

QO / H3CO- NH3COc NEN) (N) NH NN CONHSO2CH3

N, N Conpound 75 Conpound 76 O JC O\ / H3CO N H3CO - N

N(NN N © NH N CONHSO2CH3 N'N N

o\g::g o\g::> //[::I;ii§:3>
e e e s ¢
® ()

o N
L C N

COOH COOH COOH
Compound 58 Compound 59 Compound 60
O\Q
<O Zmwe s )
HsCO =N
H;CO =N HaCO =N

. % .
o Yo v

Compound 61 Compound 62 Compound 63

()

COOH HoOC COOH

Compound 64 Compound 65 Compound 66
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Compound 77 Conpound 78 5 (t0QJc H3CON H3COr NN
(NN N N NNH CONHSO2CH3 NON Conpound 79 Conpound
W@0009034M0 2006/ 034414 PCT/ US2005/ 034015 O f ' PEBO09E034015
0--QN H3CO\ / N(N EN) HI NN CONHSQ2CH3 N, N
Compound 81 Conpound 82 \ O O H3CONH3CON I / OCH3
NNF\ C CNNNN CONHSO2CH3 COOH COCH Conpound 83

Compound 84 Conpound 85 CH3 H3CO 0--QBr H3CO O CH3 O
NNFN (NNCL:) NN

S SIS

( N ( N
o o
HOOSC< HOOC
Compound 67 Compound 68
6]
0 O
=N [N] HsCO =N
N
(D ! ()
N N-H
HOOC N=N CONHSO,CHs
Compound 69 Compound 70 Compound 71

()

1}
HOOC HOOC N=N

JF P AT
O) »

N—-H

Compound 72 Compound 73 Compound 74
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5 COCH COOH COOH Conpound 86 Conpound 87 Conpound 88
In general, in another aspect, the present invention
WO edoadsils 0 t he use of | oxapi ne-anal ogs of ForPOTIUS®05/034015
I-1Ve to nodul ate sl eep. Preferably, conpounds of
Formul ae |-1Ve nodul ate sleep 10 with decreased side
effects: e.g., the conpounds do not inhibit REM sl eep
(consequently, sleep induced by these conpounds may
nore closely resenble a person's natural sleep
cycles), use of the conpounds do§s o\ result in
rebound i nsomi and/ or the & uo not i nhibit
| oconot oracio-yj or adverseff body
t enper at 97 2006M3GQA4 1 NS2005/ 034015 The
i n Vitsosehection criteria for |pxapi ne anal ogs of

t he 3 venti o are shown in Tablgbja. Table 2 H1
Vb

Bi ndi ng (Prj y Target) Ki < 5 lar O f Target
Bi ndi ng Cdgfibergic M, M, M > 10 tinmes the
measured Hl™MeCeptor Ki Dopami nexD1, D2 Ki > 10
times the nmegsured H receptor Ki Adpenergic al, a2
Ki > 10 tinmes Yhe nmeasured 111 recepty M Ki 5 In one
enbodi ment, t hgoQfi§ojon;, get bi ndi ng Ki_id 50 tines the

measured Hl receptor Ki. In sone enbodi nents, the off
target btempemgdid is 100 ti nBemphwmdiféasur ed Hil
receptor Ki. In vitro binding assays ar sed to
determ ne Hl binpding (i.e., pring Ca bi ndi ng)
and M, M inding (i.e., bi ndi ng)
These b ng a S measurg,ddie y of | oxapi ne

anal,00 &Rl ace known standards flromthe 111, M,
M2, and M3 10 receptors, wherein H-isya hi stam ne
receptor, y A, M2, and M3 are cholimergic
(nuscarinijg receptors. Simlar assays are perforned
with 111 andNdopani ne receptors (D1, Land D2), and
with H and adrenergic receptors (al ahd g2). The

bi ndi ng studi e agai nst the histamn pt or,  HI1,

i ndi cat e bi ndi dﬂ ir%ﬁy, and thereforle, Nhe results
of the binding ass Q2df%e’ an i ndi cati on O t he

act i vi t yCcahpduh@ 7Y oxapi ne 15 anal ogogpspayRd. The

bi ndi ng studi es agai nst the nmuscarinic receptors
indicate the extent to which the conpounds bind the
muscarini ¢ receptors responsible for anti-choJiR [

activity of Olggizfnpound. Bi ndi ng to_ryse@r
recept Su n several undesiref de er€cts of
many Kk ant i tam nes, e.g., ch@ A decrease
i nHeG@ bndi of the conpounds to the MM
receptors, rglative to the binding of th R npound to
the H recﬁ?{ﬂr, is an 20 indication of {he Jjgreater

0

N

specificit t he conpound for the histanfne receptor

over the
N™ N—H
CONHSO,CH, NN
Compound 79 Compound 80
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muscarini c receptor. Mreover, a drug with increased
specificity for the histam ne receptor possesses |ess
w@rio6/08430d | nergi c side effects. The HLl bi ndi ngP@Gf/US2005/034015
| oxapi ne anal ogs of the invention (also referred to
herein as "test conpounds” or "conpounds of the
invention") is determ ned by neasuring the specific 25
bi ndi ng of a given test conmpound, or series of test
conpounds, to the H receptor, and conparing it with

the specific binding of known staepa i.e.,
reference conpound). Refere s used in this

111 bi ndi ng agsa cl ude, xanp)e;” triprolidine
(Ki 3.3 ¥ ‘ii? en|M£Nin- »N03.0 nM,

pyrilam , cyproheptgdine (Ki 8.5 nM, 98
WO 2008 0344 D4 /U82005/ 034013; ]metl di ne (K;
>10,000) and jmaprit (K, >10,0 (See e.g., Chang
et al urgchem, 32:1653-63 (1979) (with
nDdIflcatIOEE;; Nhrtinez-NIr, et aN,, Brain Res.,

526: 322- 27 (19@0) and Haaksme, et |al . Pharmac.

Ther., 47:73-Y04 (1990). For exanp\g) % one
enbodlnent Cplndlng assay, t Ay receptor is
from 5 bovi‘ne cellulaf menbranes, and radi ol i gand,

[ 3H] Pyri | atomgoupdB81 25 C /mmol) at a fCoapoundi8gand
concentration of_2.0 nMis used to detect specific

bi ndi ng receptor. The gssA

char act | | ude a KD I ng

nM AR ecept or nunbe 6.2 fi
mé?8§e|ght) ripolidineH(¥b i §FUsed as f

non- speci f i term nant, refere conpotind “and
positive cgitr Blndlng reactions gre carried _qut in
50 MM NA 1

(pH 7.5) at 25 60 m nut ¢s. )The
reaction is tern1nated by rapid vaquumfiltrati
.onto glass fryer filters. The | evel™Nof radioactiyvity

trapped on t filters is measured d conparegdo
control val ue¥ t@MI¥®ELHai n any i nt ¥ a€PPBn bet weerpCH

given teéégéﬁgg%?nd and the C%h%%h@§4s'te Egﬁp&kdgs

bi ndi ng ermnes the M ng of ate
conmpound by neasuring the 15 specific binding of a CHs

gi t est Y d to Msand cenps git witht
sp\é-g’p ;(gl E'ra Pe? e chnpduRts ( dLgQ
Buckley, Phar 469 76

(with ~nodif Q%tlons)) Referenve conpound§ used A
the M bindNpng assay |nclude r exanpl e,
scopolanizg, Met hyl Br (K; O. TI? 4- DANP net o i de
(K; 0.27 nNy; pirenzepine (K HHSID

5.00 nM; and nethoctram ne (K 29. 70 nh@ 20 ko Z

exanpl e, i.™Mone enbodi nent of e ML binding a
the M nuscaGA@ft receptor is aCR@han r ecombi nanEORt

eXPEeR; ? ddy CHO cells, and g bR 8pand, Compound 88
[ 3H - sCopol am ne, N nethyl chl oride (80-100 G /mol)

at a final ligand concentration of 0.5 nMis used to

det 1t 1 logs of
oAb oA PRS-
Bortihilae W VanadmadiBate sleeI( rRrefepblyr ccmumtueds) ofgforniulze JoIsi thodylate sleep
RiR decreaseé s121e gt?ecpsoe he cbmpounlay do not 1nh°bmc EEM sleep (consequently, sleep
induced by these compounds may more closely resemble a person’s natural sleep cycles), use

of the compounds does not result in rebound insomnia, and/or the compounds do not inhibit

locomotor activity or adversely effect body temperature.
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10

15

20

25

25 (et hyl scopol am ne bromde) (1.0 M is used as the
non-speci fic determ nant, reference conpound and

wWQ@omes4e4 control . Bi nding reactions are carriBCI/081005/084015

PBS for 60 mnutes at 25 T. The reaction is term nated

by rapid vacuumfiltration onto glass fiber filters.

The I evel of radioactivity trapped on the filters is

nmeasured and conpared to control values to ascertain

any interaction between a given test conmpound and the

cl ongde MinEakd8tHon Mitelh Biid@piak halogdOf THeanWRtidx e sivgvn in Table

assay determ nes the M2 binding of a test conpound by
asuring the specific binding of a given test

conpound to M2 and conpari ngabje2M th the specific
inding of a reference compound. (See e g. . Buckley,

¢t dlinding/BrimaphEseid ol Ks 505aMyler ( 1989) (with
I y—Reference conmpounds —used T the W2
k?ﬁ%yﬁﬁgggggi i nclude, | for exanple, 99 WO 2006/ 034414
PCH USRON&ELRMO,E2, M8 0 ool-arKirPelO ﬁiet:shtyh Breaguld 11 Bcepitdr;Ki
4-DA nmet hi odi de (K; 20.7 ctram
20 *460rn3fyne ﬁﬁ@ (K12[L2.°7 10 "H‘&S P PSAYE erp}'lelﬂéref‘r‘@t‘” Ki
832. IAdMergiter, &Zanpl e len Wl(ﬁﬁi‘ﬁ@ﬁﬂh@'ﬁféﬁsu@éd HDRcdfor Ki
I nding assay, the Iscarinic receptor s a human
recombi nant M expressed in CHO cells, and a
r adi '
(80- %B%?bn%‘%ﬁ@*attﬁgﬁﬂ?%%ﬁﬁm?%ﬁdﬁ%é%? EPL QAR recoptor i
I9.s6ma knbedimsets, theoffl target binding &il i WO0Minmeg ithegméagwredFl raueptor Ki.
assay I (i 2dj NNl P
Iﬁ §ZI?I% 19&11?%&5%&})@%% ds % é)(fl#eé% rnt:(%%ul I’FE%AE% Q)? , gltll‘%lblr}]’ t&r@t binding)
epid’lMY N2 pltdiﬂé ibindir(e-(J.e. s@fﬁplgeahnndmg) rﬁiekﬁytbinding)asgmsd@asure the
Tet hyl sco
R S lRAPRCARRL et gt dndath cB S B 1 A na v
ROSitdrs, wehetxHL ¢4 a hiBhmitie ngpeptog ahd MlsMar mddﬂB pfeadiolnetgic n
BS for 60 m nutes.at 10 25 T. The r ti IS .

FAHTE) BTy ST JSBU A PEFTOEPSd TOR Tovg el repeplps (01,
{ddl B! Ma withe ] el drenefgid RepAEtd vintl 2).r apped on the
filtérs is measured and conpared to contraql values to

asce r’lfhg|bppdlwaqﬁa§@13@tthe&ﬁstggmﬁgéﬁptgr, &IVI@HICF% @tndmg affinity, and
@1@1@&9&‘ gk ARk bPfe GRS Ha 0k HdfcalyBn & tﬁ@édﬁglty‘B bt e loxapme

he M8 binding assay detefmnes the M binding o

areéqg comppingn d hp pindingstndies geainst the spisearijiccrepipiny wélcetp the extent to
Ghivk tcgﬁh% UBHU ﬁlﬁ’sc%@fé@eﬁ%&gpéf)éﬂ%ﬁnlé for Wﬁ-&ho‘hﬂ&glc activity of
speci rnding o a reference conmpound. (Se

‘élc gomp@ndk Bindingdp rranscannwueceptarﬁapm 1t sevgsl ugesired s1de effects of

)?l%) vﬁ}g‘ %ﬁsﬂg%ﬂ{egl gtdr}? ?h GAB?JC a%ﬁ%ecﬂlqmgg%e Wunds to

or ex
’Sle MIGNBrrBdwtorsNBﬂzﬁwle Br th(a Ibilndﬁlgl?;)f ﬁMcpmpo@thhtd{lhc@giod @s an

%E%a%pnnq\%nh'\@ ggﬁa&errsg%%% Cl%roéﬁnie rﬁ:gm'g)/%%l d_fg]btlil Hls%ﬁ'lllr{]egreéel'(tor over the

ﬁm@:ﬁﬁine reckton NdoroxaM dregivith inctdassd\Bedificityi fagthadstynine receptor

nmuscarini c recep 20 is a human reconbi nant
Wsﬁﬁeﬁrl%gés%cﬁlwn?ﬁ% S&‘E’ qtfé"ts and a radi ol i gand,

[ 3H| -BeaPobiadihg 6f lokbpitednaks efth@inivéltion dlsol@ferel td'l’mﬁélﬂ as “test
at a final ligand caoncentration of 0,2 EM i s use

empRoppds” é’f) ecomgpoundsiok g}eﬁavep’gqn MS detpﬁ*gmgg Veasurmg %e specific
91'3@1'}1@6? £ éllv&{ ie%ohfﬁ%ﬂ&dgr Rrikddrtdt Odheing, td thé HY)fec@f)tor, and

(receptor nunber) of 4.0 pnol/
gn@na@ng 1t v(lth)thg g{@p}@p &mding of kpevystanda (56 ¥g€erence compound).

Reference compounds used in this H1 binding assay include, for example, triprolidine (K; 3.3
nM), chlorpheniramine (K 103.0 nM), pyrilamine (K; 1.9 nM), cyproheptadine (K; 8.5 nM),
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10

15

20

25

30

(et hyl scopol am ne bromde) (1.0 M is used as the
non-specific determ nant, reference 25 conpound and
wWQ@omes4e4 control . Bi nding reactions are carriBCI/081005/084015
50 MM TRIS-HC1 (pH 7.4) containing 10 nM MgC12, 1 nM
EDTA for 60 m nutes at 25 T. The reaction is
termnated by rapid vacuumfiltration onto glass fiber
filters. The |l evel of radioactivity trapped on the
filters is neasured and conpared to control values to
cﬁxﬁ&tﬁﬁﬁe&(Kﬂ>ﬂﬂ®00?] Bﬁ@(ﬂlﬁﬁbhtli(!l(, bed, 059, F(Séte e. g; Uleingleedl, J. Neurochem.,

SO G, Choned TaCLILE, V8 P g, <80 30 1o,

AR ST IRNEA 2 NPIRHGaS AW 47173 Tidhl( @96? 100 WO
2006/ 034414 PCT/ US2005/°034015 Tabl e 3 HL Bi ndi ng

( Pri fhar sxampleyEt gnembed it ofifen Hi bindme ass3y it Héffer?aptﬁ@ls from
t@ﬁﬂe c@lﬁflﬂ'n‘fen%raneg' anﬁ a:LadnganQ'ﬂm]Pﬁ@lﬁﬂlhfé (M225 Ki/mtnol) 4 Winal

i nerg in vitro selection

ligand ecmcemfa@pn pfb&&pMﬂe usada*o dgtgct @pethwémdﬁ%fw thgr laregeptor. The

R
09 B AL ol [0 OB T, o i o
62 finolAh) tidshe (v@ln okighdr ghpolhﬁne D pM) i9useilas thehoh-speeifiyi determinant,
> 10 5 t t bi ndi
e o PTG B e P e o 30 -
%B@E@Embﬂ?dit 25 PO @rtoh enitrhtes. Mrhe rédRtiand té‘ﬁm’mterddjyrigaiaswyﬁx filtration
escCri ne

bove, vitro sel ection rlterla
55, Hare e R CheF VAl ARG SRR O L g cadtred ind
Rinipdteddo ol Yes kel @raik hlgﬁhféﬂacﬂ&ﬂb&&féentﬁlgﬁtted@ toepdifd and the
are determ ned as descri bed above 10 the test

Hbhpdingditexhi bits the desired primary target (H)

bi nd i3 N ninl HBGY adBRARIAR K11 baRfordd baboial bpihe N
hERG bi ndi nn g %lartget bltndl ng) d??odetterrmd us’ian asuring the

wepifiRbinging ok 2 gt,vemﬁé?@mp@@l%ﬁo By androgpaTgit &ith fe ®pfificbinding of
Pleredtk X@Hﬁu‘?ﬁt KOPRO lﬁﬁ@kl@;F ePJzzO'M‘cﬁ ﬁﬁﬁﬁ%&h%@%b% (1989) (with

expresse [i"an cel See e. rown and
ﬂadnjﬁeatlom)hrwe@mq comtponsiagsert in Qflezi‘dl b(ﬂ%@l@@ysay Rstyde, fag example,

|
opota ﬁ@%&@%r (KA01(7911§\§%§%)S%?1’%3K%10 5(1%?12( %0 Sf‘ﬂ&ﬁg%me (K; 2.60
My FISIDGERH00 @Mi)randExgshochinee ¢k 2929 ®dppl 3, 174-81

For example, in one embodiment of the M1 binding assay, the M1 muscarinic receptor
is a human recombinant M1 expressed in CHO cells, and a radioligand, [*H]-scopolamine, N-
methyl chloride (80-100 Ci/mmol) at a final ligand concentration of 0.5 nM is used to detect
specific binding for M1. The assay characteristics include a Kp (binding affinity) of 0.05 nM
and a Bpax (receptor number) of 4.2 pmol/mg protein. (-)-scopolamine, methyl-, bromide
(methylscopolamine bromide) (1.0 uM) is used as the non-specific determinant, reference
compound and positive control. Binding reactions are carried out in PBS for 60 minutes at
25 °C. The reaction is terminated by rapid vacuum filtration onto glass fiber filters. The level
of radioactivity trapped on the filters is measured and compared to control values to ascertain
any interaction between a given test compound and the cloned muscarinic M1 binding site.

The M2 binding assay determines the M2 binding of a test compound by measuring the
specific binding of a given test compound to M2 and comparing it with the specific binding of
a reference compound. (See e.g., Buckley, et al., Mol. Pharmacol. 35:469-76 (1989) (with

modifications)). Reference compounds used in the M2 binding assay include, for example,
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(1999)). Of target binding of hERG the cardiac
pot assi um channel responsible for the rapid del ayed

WO e@bioB44e4 current (1K) in human ventricles, iBCT/US2005/034015
eval uated because inhibition of IK, . is the nost
conmon cause of cardi ac action potential prolongation
by non-cardi ac drugs. (See 20 Brown and Ranpe (2000),
Weirich and Antoni (1998); and Yap and Camm (1999)).
Increased action potential duration causes
61 anige NGy 1B (]; 06 r@f), e £MPahethibaide (IG20LeM); methoctramine (K;
associated wth ga%ﬁgs ventr &%ggﬁg rhyt hm a,
30168 24 HEIS Hai(lﬁrti’é%“%r . 7101 WO
2006/r3344dh1& 6Tl S20B88IRA A ke Mbrbntdi@ déagﬁhamllschﬁﬁﬁreceptor

channel s are expressed in a_human enbry
ig @ fhpmpy F?éOIPHENQS@% expreated|Ta Y f‘él]l&c?@éﬁé%f’éo }%%B‘s( (Hi¥Eopotamine, -

%%ﬁ)‘rﬁg 4001 0D CTRAHEY b FidaelifankicBfceh@atioh @fF 0153 f% uséd to detect
transi ent x ression in Xenopus oocytes, as fhe

weriBnbindinede M1 cOhissGheratisidvoibNEa KodHgfing atiiniy) of 0.29 nM
G5H e Ehcelol RuSHo RN mPbBREE O scbpEnin AR, bromide

yﬂscttpblmm boimidd) (B0 uM)es meé as,:‘éle mgmcppngtﬁgt)detengmant reference

SRR S B e R B S iS4 Oy BB ERgg minutesa
73N, eIHe r@éh@@ﬁﬂ@ﬁhﬂﬁﬁd@y}taﬁ5 Q/acu'lﬁﬁﬁﬁltrﬁtmmmtmgi&s diber filters. The level

dellvered in uf f.er ed ysiol o
ipRyivty bavp=g TRy SEF B AR BUES © SBA gy o asertan
060 SetvadeRal giibn st &)Iﬁp?ﬁlﬁ@ BAd e bl@ﬁedzﬁusmw: M?2 Hifiding site.
HEK293 cel | s expressi 3, Where

ng t he
i SFheg3 B g pesar A P dm M SR o o c{rgand by Measuring the

SRBPL BRRidedF a bhen tdstBmpaBEESMS ¥nd &rr[;ﬁﬁﬁ%’l]lt S&ﬁtﬂ&ﬁ’é’spéélﬂi Binding of
bl ock, but" not | onger than 10 m nutes

ewsereuse coBpoundiee e RagkiaL ) s MejpPliasaeqob BiAgobN2g9) (with
&Bdl?%ati?&le)g %eﬁﬁ&%o M%S&ﬁh lige W8 %Hfdh%rhsga&@ﬁbﬂd%rﬂbﬁéixample,

chanber and superfused with PS
sropolpingg, MmlBg ﬂésﬁi My A-DAMIhme tiodide 6Ke0-8 8M); HHSID (X 14.5 nM);

kﬁ%%%qu%@ﬁ&i”’&‘a@%?@%?}%?ﬁﬁm B RN HEpES ( 10
alfor @xamyple,an pnrsqm@dnmen‘! oche\MihblK@g asspis e Mp gnuscarinic receptor
E:o {3 Yan Eéc%%n 1nal1t%§ € é%esjggﬁg (65516 E&[&t alﬂ%eraalghé]alﬂ\% [t%jsécio&)%lacrmne, N-

measur using a pulse patter _
ahly] hilatide (§GepuCiAnnpbiat ofinal ighdmencdnprtia of §ond s used to detect

SRR P APU . o7 N s BB R 2 B RRLR o014

BepkBLA (teceptof heber) 6f M pmoleg prdikin.n@)- -tdopol2mBe croettlyls tbeqmide

to -50 20 nV. A's ate is |nta|ne
(ré%tlgxlso@eolg@%#&gmséﬁg?éél%ﬁ P%dﬁa CHGPPRET G %ﬁewaﬁat fference
BAspdund ﬁn@ﬁdﬂt{v@ l:;o&f?ﬂmgiﬂlﬂﬂlg &R BYnsta?d darfdd du€ i 50 MMVETRIS-HCI (pH
measured until a new steady state is achigved. In

Zddranitaning §0 PAEMeR Ly | 1 EXHIActor 6O mimtesiad 27 £-dEecpaqgion is
ARAMEred lbg )f%?cf fh%ulﬁﬁ H1PRn Qfltotg'fb‘?ss fibaPRRLs! Q‘He /61 TeA RSBty trapped

usi ng ow ng 1 n Vi vo sl eep- wake and
ph yksuﬁite:sgs wadsured sad sorepares to comralyplRENP SEcERpN Al iRigHRcHEN between a

?RI)%L Q38 o rr{p%uédegnﬁ%eec%ﬂeﬁ mlsCarRES blﬂ&ﬁlg%ltw star rats,

In vitro selection criteria for loxapine analogs of the invention are shown in Table 3.

Q
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nonREM anount exceeds 55% nonREM per hour by no | ater
than the third hour post- treatnent; and (ii) the

woadoandief this increase in NnonREM sl eep i s surT/URENS/034015

the net cunulative total increase in nonREM sleep in
the initial 6 hours post-treatnment (adjusted for
baseline at the corresponding circadian tine 24 hours
earlier, and relative to Vehicle control treatnment) is
not 30 less than 20 mnutes in total for conpound

doses that produces maxi numgghra@p consol i dat| on as
nmeasured by sl eep bhout le

or al | 5! Buskng @rimasnbiest pdak 20D alplari me” i's def i ned
as angAtELid K—amouny of NONREM ST €ep per hour
post (t)reat%‘ne IH%ath drugjadm ni stration occurring at
Circpdi an i ﬁi‘hohr(efgtc)MﬂS whi ch ps K>hbeMs after |ights
off |n a nocg:gr]nal . oratory rat en Ig[oused ina LD
102 WO 200%/ O3¥FERPET US2005/ 034 2. 12 (12-hours

l'ight and o2 hekuescielmmk) i ght darki >cyelMe. The noni nal
criteria of 55% nonREMslle per hour s egui-valent

to 3DWAIFuYES sPectionTRiEHp £<rré@,:slp1@e i of tednyration are shiown in Table
gnerein, the term"cumlative nonREM sl eep” is defined
as the net total aggregate increase in the nunber of
m nutes of nonREM sl eep, me dableet through out the 5
ent i g SO, effect, which
typiL 1@{1&{0%? r%btlryg?l%éatx g%curs II|1\{I1(1Lifljrhe fust 6 __hours
post Lt)lfé"mrg&tmmdle usted flor the net total aggregate
nunber of m S of onREM sl eep .th ccurred
durifng the® cgﬁ‘Pg ron- t r €at >?d%1\gsel ine timnes
of day recer d}hdhﬁéglbws earl i er Kirel@iMve to |ike
veh| tle control treatnent.| As defined herein, the term
"sl egp bout' Chobiresgis MY a |di scr &t Kepl&tMe of
contimuous—or 10 nmear continuous sl eep, conprised of
NonREM sl eep, REM sl ee or both nonREM and REM sl eep,
st agd¥), bigding firineady mgeégmém) i, NMhanddWp dsdingdgft fargot binding)
r - t [
e A e OHE AT, B iRy BRENR e
i | | usdthetie sittorelciimrrriégyia;for loxapine analogs of the invention includes hERG

T e L e

M#mk@hpbb&bﬁmﬂﬂts dlaotesitddl p;mcmmtaget (Fh® birsling and grimdry target/off

sl eep ".bout t
Sy PO CORRAT A S s
ShRedted siufly to dvalnats e affebiof Wgﬂlea ttest aimpou(ld dn clotme hERG channels

absol ute dura jon est uous | ee

PR in SR BOER) (HEEE: Erast MALATIS: PaPEatupty NS 2520

%30@1 RibBSerdn, BRBSLE10M17(28132 (ubw)ﬂ%lﬂcn agEAhtosi, Be@c Res Cardiol.
out OSt treatnent i s ar eat er Phgﬁg]iﬁgor e

e GefiSksnd Y 2p apd Hamey AU 2o spPridy 17481
rggg alculated relative to 20 vehicle treatnment; and

1117) the nean absol ute duration of every sleep 1305;‘” .
when Qffésagdindingrof hEBGr the garding PRBEFUL G %ﬂr‘e%aﬁl qr the rapid
?}%ﬁ LA bt ﬂﬁ@)‘ﬁﬂ Ihulthn 5erﬁ‘1(ﬁé§t RSvalldied Bcis8 MiliaNEdy, is the
ction criteria assume that st ages of sleep and
mkr@bumms:gusaroéc@émeaqﬂon@dtenwprma@mby nopespidiappirugs. (See
eo‘%é’n”éj C?%;\-Hg igzeqo%? ryzeggﬁg&d%ﬁ&ﬁ (F508J; LR@vaF BRFGRndh (19999 Increased
act10n potential duration causes prolongation of the QT interval that has been associated with a

dangerous ventricular arrhythmia, forsade de pointes. (Brown and Rampe (2000)).
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measur ed pol ygraphically using EEG and EMS criteria,
and sl eep epi sodes (conprised of 25 nonREM and/ or REM

W@ b@e)44a4 e defi ned as continuous "bouts" untiPCT/H82005/034015

episode is interrupted by greater than two contiguous
10 second epochs of wakeful ness. As used herein, the
term "l ongest sleep bout length" is defined as the
total nunber of mnminutes an animal remains asl eep
(nonREM and/ or REM sl eep stages) during the single

| onges theSIEREPasHBYHER GRIaIDER fe ek frebRgiimanigan d’mlﬁycgnc/laﬂney cell
hour post-treatnent. The "s ee bout 30 |l e

R AERETR hat okt eMoRenRS e PEPSEH M & RSB L i is preferable to

ERAREARNAESOh ihXeAdbuS 868/, SARCIfer deMdnstiates 8 COisaend 86-200 fold
upon the predom nant state, conputed or_ otherw se

Igweresensitiay ta SERGharnebblackessy. 4844 Rampel Wiher e sl eep
st ag?ﬁ?ﬁ% %1; ﬁrgélﬁ dr@s hERGB@AB/%@ ﬁ&mx}%l:e%@él‘%ﬁp refefence compound)

wake uring 0 Second interval that
il teffepasiinet (Bgnep 8t [ﬁ,oulg Mp)v\mh@b bey rpen ghown, ata concentrat1on of 60 nM, to

e
butffawtle&)’S1oibglewlsalwea(H@-Eﬂ)l+ &1%dpmethilsolferddoDNH): Fach test

h d
At oS R AER el bl S RERITE bedieieddS LB b SR hErG @2
Nmﬁwlﬁd th9indlebef dfeelly. Chixapéipesdna klﬁgest adirﬁpdilﬁﬂ drtileckime
in adu tar rats, qse co

|t
S t‘b’feé%}h%?déiﬁﬁee@?‘\a% BB Lol Ot posiave dontro (6
mm@ﬂmaameiislabphea%ﬁmcezﬂp@f:ez) ably inhibit REM sl eep;

and o not disproportionately .inhibjt | oc
not o&’ﬁé‘fg&ﬁ ?’?OWFggarﬁﬁleB Fa’?sg?f@ réf}ﬁtr?‘i? “P%Chta CFand superfused

VQQIE ﬁQLP§§ofhﬁﬁ)tnS TRt Rﬁ)lﬁﬁ‘@&ldtfoﬁ edrfwhold\@trbdoRsha! 1ﬂcludes potass1um
definitions for these three side-effect variab

amarta) (10D REASTRUGMhSTAd (M, ATEF (ATBMD RS IES 1 b mM) at a
}%IE Q@HQQd o @gﬁ’i@dﬁ"l Ons@f an@l%{EQ@}nsctﬁE Blokk oAENG K&kdhk Hlf‘esﬁ the test

at occurs after the sleep pronoting effects of
toymonnd are oreasupbisiy @t@g@ﬁﬁem witB hizath @anlpm@ﬂﬁﬁd@ﬂagzaﬁon +20 mV
Foﬁ D 'sgc% uJi ée%%ﬁﬁE%g %@ I’lﬁ\p ﬁ)rtZI'é@colﬂﬁéj allepéﬁ'té'dcd@% %oﬁ@ﬁ%ervals, from a
ase hours post- treatnent hour s
laﬂdlag pd)teqh!ﬂ of -ef0fmV giPvaktail Purgedt is z)easmd dumlg ﬂvc?cf’dworaitstep to —50
L] .. 230
RP L Ey SHie el 8t 41 e PG BB gl spmpound or
psityve Yhstad compdunde Rexkdsil curentsatd measweal efiill amsyssteady state is
a sogctat ed with rebound insommia is greater 15 than 10
ction in average of hourly NonREM sl eep tines
d ur i ng apdision torthainemd seldcticimclitatin dasaiited pbaeeloxapine analogs of the

et pie Feier Bets e neerbelep A I AR cal assesoments

rel atNWREM S1edp: GsoRapitk fglogs A Seladteddsie lamne maRAWksei s, (i) peak
earlier) subsequent to_a drug-induced

BOTRENE BBOWH eriredhm /anerlEM rerfougd Bblaﬁﬂmeaﬁﬁae ﬁf’eﬁhﬂjzf?%tm&ﬁh

§tl:a%ﬁ9nt‘ 4 ik Q8kurel oF tiHEMEREE iRBordRIM Eﬁéiﬂfétsh&ﬁhﬁftheﬁéwbumulauve
sl eep ti me post-treatnent at CT-18 (6 hours afte

fotag irceeags innopRENEslepp jin the igtial Ghours @Bstﬁ@ayrgenh@fi@pted for baseline at the
(Iir%g]g(@d&g’cuualén?mﬁ%ﬂ houtOIRRMNAS rél?cﬁlte 1§ YEMEIR BN &Eﬁﬁ@nt) is not

r eat m nut’es (relative to baseline
ksgthan 20 minutes in total for compound doses that produces maximum sleep consolidation

as measured by sleep bout length, when drug is delivered orally.
The term “nonREM peak sleep time” is defined as an absolute peak amount of
nonREM sleep per hour post treatment, with drug administration occurring at Circadian Time

(CT) 18, which is 6 hours after lights off in a nocturnal laboratory rat when housed in a LD
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adjusted for vehicle treatnment) when adm nistered at
either CT-18 or CT-5 are considered unacceptable. 25

wW@\00deB44med herein, "disproportionate | oconbt OPCT/US2005/034015

activity inhibition" is a reduction of | oconotor
activity that exceeds the normal and expected

reduction in behavioral activity attributable to

sl eep. Logic dictates that if an aninmal is asleep,

there will normally be a corresponding reduction in

1|2q(2Q['21h&1rs Bt add 1Y hourd dak)HaBA4rk Cydls. Blcepmmﬁal Criteria of 55%
o ound reduces |oconotor activi Vi I n_excess

Mosrlagp @ howr isieapivelpaitio 3 PRt Sd nﬁ#@ﬂ SEFP B IRE: ¢ he
3 0 conpeuntd:dis Heere dcmkﬁﬁé%ﬁr@ RbPHEN s1cbPTio ABfird ad einét fodal

(LMA) or notor tone @‘3/}11 quantified objectively
aggicgaje Bipatedn thegrunbeneimioitas of oEBHb %?epa@F?SV¥e@9hI°ugh out the

SIRR dufioh Bf);?dr% &Gbpdrfic e@é’teaﬁi@ﬁ %plc,taﬁir YLt ¥ 1vRAS 86kurs in the first 6

activity nonitorin nensi onal novenent détection
I@gxslpoetstreatrme efjustgd fﬂrrﬁlge ngt tota} pegregatsapideneiopiputes of nonREM sleep

%%(%‘Iurrr%ﬁ ’dul%ll tﬁg Ec? dﬂg}lr i ?%9?5{%& c8infes )of & e Q38d 24 hours

sure Jectlve
@tl&epelm#eeb hkmedmlﬂmmotwunmtt he sane aninmal. 104 WD

|2 882%&% ;‘:1 CI{PF"\% L{€2 90 5[‘ eep&)ﬁgt” réfgrs ?(F? dﬁ&ptg %bﬂ?&t of continuous or

HeeBSutifbdubl sledty c@nlbmsaﬂ efﬁmaEM sld@/ REM sieapg on:lwlth yonREM and REM
| ant e e ani neal
JorBEARa e et BypL et e Bt P pif Dot opifaguydp second
SREIRGF Sakdfulaeg. fl‘ﬁ&\ffdl’ldﬁzlihgafdmnﬁhltlﬁg)&dsmpnohIilll‘lm;trhﬂaethlscmg&pt

i S s e

ﬂ%@dcﬁmﬁdnﬁrﬁa@ o€ ardlidall (R2E1eBY, WHRale) Bbsefvee Bichélmacﬂindﬂ fThe measured
wakef ul ness per the same unit, yieldin "| oconpt or

Aeepi houty lslzﬁttéﬁ@?qo?d epackhiey3- Wé‘é&‘.‘tﬁsén fgptiq at unit tinme.

Hy pncﬁléeﬁ @fnsﬁﬁﬂt@iﬁ)hf LSXMQMBES&I@%RCEMS&" eX afhitahal&WistdiGrats, (i)
11% hours after hts-off; LD 12:12 t hat. decr ease
©

elsatteturaioniof iqngesé eontigHPYS SICPREPIZANEK & ey SIEPSRHED PedfigFatment i
%rga{%lr A3 i(ﬁu{eQ Fﬁotﬁ%étﬁ)lne ii) Wﬁéjﬁéil lck?lgedt H@&ﬁ%u@?&g geheRliegreater

n anot er |man oxagzll ne ana s of the
fhaverrghdrio 2 menues wenadjugtsil ﬁg bmélrw heprs/eprligr @aghcalgpiated relative to

I
e
NMaulr,Lo@ avt abmdayrlwhabaswelstgmatne Hiag loeequakiioy mishREM IRedremenfioned

55% sl eep/ hour

ﬁfﬂﬁ% &%rtl ) ﬁtga ﬁ%gewf%be%ﬁ? gl%lﬁg%es%@’lﬂggygﬁﬁgd co'&gnuously

aleryTIO-sﬁcdn(dEl @ﬁ@l 10Sleea@ml sBeptcoring 7ep1vphuj) dwit slbepoindtvenkplubiiess are
lﬁggRreR%glty czﬁhla%}{ﬁ%ﬁgnd%b cntena, anlau e%p e&?ﬁc’d% wi)%pnsed of

nonREM and/or REM sleep) are defined as continuous “bouts” until the episode is interrupted

by greater than two contiguous 10 second epochs of wakefulness.

As used herein, the term “longest sleep bout length” is defined as the total number of
minutes an animal remains asleep (nonREM and/or REM sleep stages) during the single
longest sleep bout that occurred beginning in a given hour post-treatment. The “sleep bout
length” measurement criteria assumes sleep is measured continuously in 10 second epochs, and
is scored based upon the predominant state, computed or otherwise determined as a discrete
sleep stage (where sleep stages are defined as nonREM sleep, REM sleep, or wakefulness)
during the 10 second interval that defines the epoch.
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< 10 % reduction in average of Rebound Insomia hourly
NonREM sl eep tines Not applicable during

w@ewbAs4eat nent circadi an rest phase (|ights- oPQT/BEN05/034015

Sl eep I nhibition not applicable not to exceed 15

m nutes, Rx at CT5 LMAI not applicable not to exceed
20% LMAI  reduction 15 Methods for eval uating these
sl eep-wake and physi ol ogi cal assessnment criteria are
descri bed above. The "absol ute val ue" shown in second

' C 0| UMhe @B‘nnT‘@bér@efsld’eﬁB@t[t&edg&”hb&ﬂnadi bethe agerapetdaration gd minutes) of

each test .conpound mh l e the "chan e wn ...
qVﬁrytaﬁé 2l leFReTESDAETT DORES thepen an 3 giFPRAE 154?1’5&#8@3% mdividual
MR8 of BacHapibictdi@o@bsol ute value is the difference

from vehi cI e, 20 vvhen the veh| cle values are
for tGonsurrgntly Measureg o L AR S FOSBh h Adult male

Wﬁs‘ﬁa &E”Qﬁ’ééé 7 cr?:lndst edo'r%@ﬂ:%ﬁﬁcesalpﬁl%&aﬂe inolnsts 8f 1©BB&RH insomnia; (ii)

13 mnutesm uration. In "others, it is greater

dotmeoh apFeqidbhimbbitREM sheen; o (iii) dp as dsPonprsianatay imhibit lggomotor
xggttor llc%}?? ?ﬁd/(%l g6k toﬁ’é)lléfatlpé)ﬁ)tthé ﬁcﬁ'ﬁltaﬂﬁfycts'ﬁ sIHEFRERT ThY@Reshold

mnutes In duration. In others, it is
@:ﬁaatoas for Heee thme S@q@ﬁecttverlﬂalm ameiasfollows: dur ati on. 5
Q her.,_n. 1.8 ' S
e T
wike@irthdsothat svctng dﬁerrthasieapq:moumefﬁcts pa hypaptic or s0por1ﬁc agent.

{{%)%Bgig]%ﬁl)"rﬁxga ?s&y}gfaﬁfy O%Fe(gv‘%ld 81‘5 gnn‘pe raqtcl%a %a?lsf%s‘rflaﬁagg B8 hours post-

: ﬁr@ﬁﬁ@ft atores Q@W@aft@ hg]htls-dfﬂ’]gt/ere]idb é érl 2}, b0t caf o@ur atwhy time during

he t bo a
b ot BB R S eSO 5Hh o Bl B Bt s
fndib v@bsta(tj fat, ddpoas Ehildtive viakéfuﬁﬁwa%_ﬁmﬁmdl With ﬂeﬁodnasle;bmna is greater
e o] B i
gifs-&f). hours post drug treat nent (T7 18), is

adjusted for the corresponding basellne measur ed, 24
hour sinagyl. meale Wiisiar aatp.rebquad {psernaip @aptferts afeginezase ppkeiulness

MRlvE b Bdih B UBRS htORAsdHNO V4dRSrsBatlRRE) Gk e@ent to a drug-induced
%El ?at |oﬁr§ég§ ele% by admS ni sperl nrgS tao a) sugﬁﬁeeélt Oaa ni%m hee

sleapredfsety eidaabdupd ifspraiaiiymeasiisd smpltiyeltonpound of
For m*l]?il\!l .?Jﬁ%d MibRon®i gﬁﬁﬁgﬁﬁ% 1'68@’[1@( of ﬁﬁfs@s@éeb\(ﬁle%htttreaunent at

there nmpoun ate sl ee i n sever al ]X
Chelgydhogs i TightsioRty LD Hel ) bt (o5 & ks afies Bghts-on; LD 13:12).

orcr:lr Sifh %I ﬁ%ﬂ{ E‘?ce"i‘{\_‘ﬁﬁ:l‘\[[ @1@% ﬁllﬂ? E'Qgﬂg{l %thF E‘%ﬁlwte@ rafélatlve to baseline and

easli n maxi1 mu
adJusted for vehlcle treatment) when administered at either CT 18 or CT-5 are considered

unacceptable.

As defined herein, “disproportionate locomotor activity inhibition” is a reduction of
locomotor activity that exceeds the normal and expected reduction in behavioral activity
attributable to sleep. Logic dictates that if an animal is asleep, there will normally be a
corresponding reduction in locomotor activity. If a hypnotic or soporific compound reduces
locomotor activity levels in excess of 20% greater than that explained by sleep alone, the
compound is deemed unacceptable. Locomotor activity (LMA) or motor tone may be
quantified objectively using any form of behavioral locomotor activity monitor (non-specific
movements, telemetry-based activity monitoring, 3-dimensional movement detection devices,
wheel running activity, exploratory measures, electromyographic recording, etc.) so long as it

is measured concurrently with objective sleep-wakefulness measures in the same animal.
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The conpounds, or pharmaceutically acceptable salts
thereof, is admnistered orally, 20 nasally,

wo c@assiandral | y, pul nonary, inhalationally, buckel/Ug2005/034015

sublingually, intraperintoneally, intravenously,

rectally, intrapleurally, intrathecally and

parenterally. In one enbodi nent, the conpound is

adm nistered orally. One skilled in the art wll

recogni ze the advantages of certain routes of

adm rinsihe ainbadimefhiocomrdtoattioity widkit ltigt dnivflal B caggis measured using a

dm nisteri.ng ta subj e t her apeut i.ca 5 )
By ooy BlLERA st “HmaRs prrtipbel cavityghs mpjantabie
Odvadernng astotiani keyen]?a’nfyleedewéedaaitga if Elli'tﬁlﬁcﬁ@{nucah aanmalaﬂoaeg within the
treat. a v of sleep djsorders includin Clrcadlan
Fag5t Wﬁ%miwﬁﬁﬁws ISeaBte 2, 10 sprond sparhr mulrnsepsha phasts of
Y6 Rt VIR P& AR RisE 288IAED By B8 LSRIRER: ardoﬁnﬂrf%vakeﬁnness per the
enbodi ment, the nethod treats_ circadian rhyt

sRfImitaY e ldings “Ieromotos agtisty fingepsity h(Lﬂ\{iAIR/é'?q@S‘HP ﬁ%ﬂefé pRit time.
ﬁ%ﬁm@ dr soHoRBP cARRRRISHARHINERA a@éza}@géﬂo‘ﬁé £fah hgﬂte%@f LD 12:12)

syndrone and non-24 hour sl eep- | sorder.
habdegreasedagsurfitoraativitytiive unibtine dwakeémgeatﬁrélmﬂo% relative to vehicle
i nsomi a, psychophysiol ogic
{fvﬁlglg#g J@e@fﬁa‘%‘%@gﬁﬂ nsommi a, restless |eg syndrone,
per i oai apotherrmbortmeatrgiret loxtipsradelpgs ofil ivwdrition ageplectddnding the in
r n pendent
12 SRR o B GRS et R B R Iy
di sorders. 106 WD 2006/ 034414 PCT/ U82005/ 034015 In
anot her enbodi nent, the met hfq)lt%eat S parasomi as
i ncl udi ng sormanbul i sm _pavot® $idct urnus, REM sl eep
behavi or disorder, sleep bruxismand gl egR.60U &8 bSseline
In YRtoRR2LEE' e”’OOd'Kﬂ’sHﬁlte Vdlfe Met hoc U afit ralafivERRrehicle

apnea di sor der i ncl uding central sI eep apnea, gpiy

\nn abhea and ol dap

obstructive prhea—ant—xed——si g\r aphea:

AP RENM Fspk @met ha Sa%rsirsplhetr spks ot her apligbdor der s

such ~ 5 as nar col epsy..or. hypersomi a. {IHpoS@iR®es at ED100 for
e rBdaH ﬂgﬁ’ﬂh‘iﬁ‘b]&f Fornula | -/ N¥BI & T,

adnmns at lwl5 l[IlI cal Hy—aqceptable—satt-
angogt ?eaﬁ% R T A AR A1 A e
MetveagsSIegrBout I @atoinlgutpivdsdlme peski cal | Y Nt GeplirSAR cuts

galtsandTdentif n appro satt.—tma one
enbodi nent, the uh'g.i{g i néfw E%er‘ﬁace utically
a®eaphdbisemsial t ‘F]é 818 d i n) Not dlicable

{

vhar maceut i cal 8 Oeit'trc%?titmef&swc%éa& herein, the term
s eep disorder' AI% Fatal, gdl tions rpr‘ngni zed hy ane

i in. th eep di sor der § noftorxexdihiytes, Rx
:onél S?%’nﬁéﬂlﬁﬁmg gJ;t ap cable

E nown &°&rt or conditil@n€Tihat are
proposed to be sleep disorders or di Sq T
sIé®yd di sorders| n@eapplidable exanpl e, Thc%ﬁctl%(?ﬁ\ﬂ[]&)Z(pﬁLMAI

I j Lassi-ficationof Sleep 6! sorders,

Revi sed: Di agnostic and Codi ng Manual . 15 Anerican

Sl eep Di sorders Associ ati on; Rochester, M nnesota

1997; and 1CD-9-CM International C assification of

Di seaMethodsfonewalumting bessisleemvake and phypiglogicelassesyment criteria are

ﬁ‘g&‘gﬂlﬁéﬁ%lbove%E efbshife VARRP tbwiliR bdcdhd ESumh%ATRYS Li&s to the value

as determmed for each test compound, while the “change™ value shown in the third column of

Table 5 reflects an adjusted value in which the absolute value is the difference from vehicle,

when the vehicle values are adjusted for baseline.
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For exanple, sleep disorders can be generally classed
into dyssomias, e.g., intrinsic, extrinsic, and

wa@Roocadi4an rhyt hm di sorders; parasomni as, e.g.PCT/US2005/034015

arousal , sl eep-wake transition, and 20 rapid eye

novenment (REM associ ated di sorders, and ot her

parasomni as; di sorders associated wth nental,
neurol ogi cal, and other nedical disorders; and other

sl eep disorders. Intrinsic sleep disorders include,

for exaii @ubdasi&i) RS0l Qe Bout i |56 than 13! Ridptes in duration. In
state m sperception, idiopathic insomia, narcol eps

offesesy FriverealEy hat SHRAES it direioa iy et SFpRadiei e nel ot slecp
bBQtSﬁosf Bt i Cor QM&QﬁaﬁlQﬂEg@»l tPPRiubS ih Y& aSdreaR oﬂ@ﬁeﬁm greater than
syndrone, central sleep 25 apnea syndrone, centra
(EbW%%FhﬁnmyWEVEﬁWPmﬁllon syndrone, periodic |inb

MOV e R ;4| Lz%&’ Elg&{ wake®d flﬁﬁlé)%ﬁﬁﬁ aés@@ﬁwﬁ%@ﬁé’rﬁm@ed to select loxapine
Extrinsic sleep dlsorde s 1nc for exanple

anplageefithe mvertion pndiydgineasurenaeny pf ateciodz tempsrasiEp and latent body
tgmécgg 1% as a%kx!\ Lg%?rgﬁasélﬂ%qgi[gﬁ\% to @gﬁlgﬁt ﬁ@&ﬁuﬂﬁtﬁ? teéné)te{aitlhra change

insutficlen eep syndrone
sabidé potohmeadde@ 50 7, engtho tetett b@@stomp@raﬂumhdnmhdéd noffegoged + 0.50

°§|y":‘i S{rg%/&.'ﬁ q%ggh (L)l?f: %cu(g gtf)oér emrﬁe?aglﬁrig z'gl .5g %Sagisjgiéarﬁ lf&'h@ corresponding

Eﬁﬂﬂmhﬁﬂhndﬂpﬁmﬂmnmﬂ&kedmméheaﬂddeﬂhed&n@ﬁ@ﬁmﬂ@ﬂdﬂdﬁﬁﬂwlﬁmﬁ

sl.eep di sorder uced di,sor

KR R TIHES | B ot 85 G RGE B B PR fr e
dok6Eroading beRENGBedsinet 2k agyrs ealaietitive tsvuhicle (\merdecnehse é‘mm
di sorder, irregul ar sl eep-wake pattern, delayed sl eep
Yohigled syndrone advanced sl eep phase syndrone, and

non- 2z hkthtid H6Pd¥RHRetBb S hleTulatih Zleé%ﬁ&ﬁﬁﬁ@@ﬂﬂ@-% a subject a
PCT/ US2005/ 034015 Arousal sl eep dlsorders i ncl ud

therppsigathy) ety PN AcomPRRI Eorayle L phied %ar?&a%’ae“ﬁcaﬂy

eeffe@% LRt TR 8&8R5oNAkandduitsilddpan séliemPWaRY, facluding decreasing

I nclude, for exanple, rhythm c novenent disorder,

e Hmp o slogn ansetsingpiing the Asrass slgembeut iangthy anddgereasipgfee maximum

;%e %Nhﬁéﬁﬁglated sl eep disorders include, for exanple,
htnmares, sleep paralysis, inpaired sleep-related

p e ni | Bhe@ompoinsiagor ngil’é@ﬁﬁuﬁleﬂrﬂdtaé@ﬁpﬁﬁé’hﬁﬁm theteals isj agpdnistegegprally,

l%lsﬁgp "ggx?sjd@%*aﬁlg rpi%rgéﬁgagﬁ b Rlionall 1 lgmyfs%@ﬁeggﬁﬁl}‘ trfYerintoneally,

dmmi as 1 n
mtremnomsumqtaﬂy wiragenrdi n@sﬂ@callwlaeépam@tblaﬂ]edln Q@bﬁmbﬂ@ment the

%o&aod)g%ﬂs agm%?{&gre&) m?lll n@ﬁé H{rﬂ%%l ip 81% Wﬁ@%’g‘ Yoing lalixaantages of

unexplarne ur na romne,
@fmhﬁbmnsmmmnngynﬁmﬁant sleep apnea congeni ta

centr ndrone den .nf.ant £
Sy o ieanetit o g Je D Aot iRnadid Sy 3 MegdlRidiny
effdcBaParfb 6£E€cfomp@hﬁd30fa¥"olnﬁﬁla IF ElVéioﬁiJ;lﬂjaﬁﬁztceﬁiitﬁﬂy bistive salt thereof

oth nmedi cal or der.s I se )
i GEEt OTHY F FER U Fe B B B ER el Bsomnia,
ﬁﬁﬁoﬁﬁia le§PdpRBNyBdroMaSiRcolldpRy afldl g férs@snia Iesmd leinbbtﬁﬁlent the

dlfflculty falling asl eep and/ or re |n|n
@ﬁ%‘eﬁi rese gicagn PRIOHPHEICS Fl@é,ﬂs &Q%f%ﬁp rigje delayed
és) aset dromta hﬁlv%é@&l Q6dp ARANhEBHBInS h&?@ﬂf hour sleep-wake disorder.
rivatron.

In another embodlment the method treats insomnia including extrinsic insomnia,
psychophysiologic insomnia, altitude insomnia, restless leg syndrome, periodic limb
movement disorder, medication-dependent insomnia, drug-dependent insomnia, alcohol-

dependent insomnia and insomnia associated with mental disorders.

106



10

15

20

25

30

exanpl e, sone subjects have difficulty sleeping after
under goi ng nedi cal treatnent for other conditions,

We2@s/03ahenot her apy or surgery, or as a resul t POF/URZNF034015

or other effects of physical injuries. It is well

known in the art that certain nmedical disorders, for

exanpl e, central nervous 20 system (CNS) di sorders,

e.g., mental or neurol ogical disorders, e.g., anxiety,

can have a sleep disorder conponent, e.g., sleep

depr ﬁltoﬂféf‘cmﬂgﬂﬁ%@nt thé 8RthbA Geds fdraRmnits SR sodind@bulism, pavor
includes treating a sleep disorder conponent of ot her

ndctgw@é%w slsepybehariusdigprdesy Hespdrussip prrbylcepuunssis -l vef frother

et Blecdl apfea, obstructive

bG8 ﬂeéa% nﬂ% GRARANE Eprﬁfi dﬁM@eﬁh@lﬁ BEsnnaPdloddlop

ect of ameliorating other
slrymmmnchms@d |shcpa@pnm t Additienafly.dbg method frents ethenpise dispiders such

a%ﬁﬁ%ﬂ%§§k§ﬁ%&?§31%¥per'enc'ng anxi ety coupled with

I'on, ‘treating the sl eep deprivation
conp trmmnie enai:kﬁﬁndntsi‘ absmpd'med afiRéremia Icdivp drasiministered s a

él?xgg??%gl&%ckgﬁl% ¢ %ag ﬁll ddglﬁllstﬂediﬁ_'g vrvﬁle{)%g(?_égz]?zg ;ﬂ?JS Yagg%s methods for

cikasing ﬁl&hﬁac&ﬁﬁMHyab@taWetslﬂtmd tidentifyirnpathel eppsonriatd salleln a one

h , d d G 4
eg}%glln%gg ?heé:gg}%&n? c:x,le%lil G S?tﬁlg:ﬁf' ot é(pt%)lee %aiﬁtgﬁeggdééf %gl]h&ed ina

FhhsQicaleicsl coafposified.ude, for exanpl e, depreSS|on
obsessi ve conpu sive

.d ff
neur é%§|u§t7ddl‘ile§gp,c} & tena eg ggqo% » g cgpcﬁpgrgrracolgmzed by one skilled

ifAmeiaela¥ sikRey H@@r’d@rs 1Ay &lafhypre, Gorﬂitﬁbﬁi Heywn in€lReatt @rconditions that are
di sorder, nood |sorder 3 @%ﬁhren %' Th
R s sleoR disve af et FrbAeE Gt deB e (gl Thory,

ﬁ?%&h%&gl mag'ﬁf &&Uﬁ oF S18pQBibortlers MARES DiBEdsfieand @Udzng Manual.
exanpl e, cerebral degenerative disorders, denent

Avartidan Siseb Qﬁormshfxmg@w Rogfjesten dinneapta |} 89 Frapd éCD%?%
I%%&;za%nglqgg{ gﬁgﬁ’ Jal‘é?zﬁtgg/ 1@3&%5011&6&111\11&@%@0;1 Natlonal

I nsomi a ated epil epsy, electrical status

@qntdré@ﬂi{@ilib StaﬂlstngeHXﬁﬁS‘aH@L 1\éDeep rel ated headaches.

Sl eeg, 1% O8ed R &Ak intrinsi

di sor g!?ga%{pq 1% dﬁﬁﬁé}ﬁé@t:&%n‘\giekaa W {le es% 'hG %?Col?}]né%sée .., intrinsic,

axteixisicy aal cncadlaim tythns disarddrs; pataseronins egh srqusals qlqp@-wake transition, and
uInDnar 4 iated
BRUBROPp PSS b5 A Sy PRI WBiopie oo i

witls mastel, nanologickll @l dthes nﬁdsgdrduhouives ahdotberrsieep disorders.

\CI:V: trlc,:]tirrglltn?{lgcs: g%di%(')rﬁ%rg Engk? I{d eerxsam§ e, Psye lcl’? %h?ﬁ?lgﬁkﬁgﬁ%mma, sleep
é’tﬁéiﬂl@%ﬁ:eﬂ)tﬁﬁl ﬁIYdiﬂth(iU’liﬁsonmleg haicdsiepsyhgepm‘mt gmersamma idiopathic
fibronyal gi a enhance

ain; or .ex
P hg1 Ry PGS COH BT G0 SPice SYAlfmp gegral secp
Aea @nbiReheNEdhiral AG4dlL hpgdventilionsyRdaome, pRiiydit tialb nﬁcazemaht disorder,
pai n; neuropathlc pai n; back pain; conplex regiona

ﬁ&ﬂﬁ“@@lﬁyﬁﬁP@ﬁﬁﬁ | and I1; arthritic pain; sports

inju rE’xhﬁ’@sﬁJ‘slee%Qh%rJe% 1%1@&1: Tcﬁ’ ekdHhiR6,lih4d8quats Peep hb?&lbhe environmental
post- polio s%%mrone post - herpeti ¢ neura

gl erpretisorderr.i aligu spmuiz, @é}ustp@ptrﬁleeg giseeder, Igg,pqimeﬁbgfep syndrome, limit-
gegllﬁ%%ejég 1Bk §1er- SlssooiatiBh BisBraks) fooﬁ%ﬁ&r RRbAhiaVicturnal eating

ural gra, ‘conditions assocl ated W Vi scera
(lainkingeyhdmimeghypnpiic-diperdentaesp disprisr. sHeulapt-¢apandeat skeq disorder,

glc&o?—gependent sleep disorder, and toxin-induced sleep disorder.

Circadian thythm sleep disorders include, for example, time-zone change (jet lag)
syndrome, shift work sleep disorder, irregular sleep-wake pattern, delayed sleep phase

syndrome, advanced sleep phase syndrome, and non-24-hour sleep-wake disorder.
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O her sleep disorders include, for exanple, short
sl eeper, long sl eeper, subwakeful ness 15 syndrone,

wo e@gentary myocl onus, sleep hyperhidrosis, PCT/US2005/034015

nmenst rual - associ at ed sl eep di sorder,

pregnancy-associ ated sl eep disorder, terrifying

hypnagogi ¢ hal | uci nati ons, sl eep-related neurogenic
tachypnea, sleep-related |aryngospasm and sl eep

choki ng syndrone. Insommia is typically classed into

s| eepAreiSEtledp i IMIrainc b€ & cxarhplb] @afusioaklesousals slécpaaiking and
30 mnutes to fall asleep; and sl eep nmi ntenance

FISRPIPFHI™S, where the subject spends nore than 20 30

mn Utﬁ&p&)ﬁﬁd& eraflitib@isciferS HPRAE, 6k XbRPR, M thiniEimotdment @order,
exanp ki ng before the desi red wake- up time wth

ﬂ?"-fpstaéttﬁi Wp@}lﬂ%&aa%%mrm VECEHRRSt back to sleep. The

di sclesachsSRERAUNDS disBRi¥rs Rsc1ek! RE txaniid, RightRats, Elgep para1y31s,
sl eep onset and sl eep mai nt enance i nsomMi as, i Nso

essised slery-reluted pealer reationn skeery teiRdRATH R RPN REDF ﬂ%ﬁ‘rpsrelated
Qhud ARATTARENILD bty fof BELGHS di sorders. A one

nent IStretlngaSUjeCt for a circadi an
r hyt Iﬁhhaltt}awtlmwé indludeforexamplsosierprbrogsna slss b entsesis, slgep-related
%bn%% Q@aﬁqwc' Hg ﬁl‘ai‘on];eo%% rﬁ%?g ysrn?:ﬁ ldg%brﬁg srl&ﬁﬁluﬂe grgid nocturnal

ogrY ect is tre
ﬂmth ghéemeapimay ssoimgaintat sleam apmag mngtmtail ogngral h}@gvdnéklsion

{
P e, P RED AL TOP s YO BeorBRf ey BiE e,
| n SO r‘ﬂemdlﬂrmpalmﬁarmbemarma] ectrtlm thras aher*ﬁhtehaal @@drdﬁre dliseases, or

oun S e . effe t|v treating sle Q
'sﬂ,ﬂr na %ﬁe B eg%gr 16 ﬁ%@ﬂﬁ?‘f&lcﬁﬁgps 0? dgglpcrea en%s, where the
&fﬂﬁ&ﬁid aresllias Hi‘fﬁé\ﬂiyrf@hﬁ@aﬁéeﬁ apd/cbdemibiniiackep, 08 expanences

The dosage reginmen utilizing the c unds. i s

He AP ZrE 6 RSy HesPye & ofie PR PP RS QFgRgeb v ation. For
Ei/a‘i&ﬁ)le SRes élﬁfectsdﬂﬁe divRfu{ bleepifXafRen dndebebigathedieu eedteit for other
of the patient; the severity of the condition

£Pnslitions).c. & 1FBCTPREIaP YL PT SHERSTYM PGS LT PE PR QT P@ﬁ’é‘l’f%eﬁﬁ giphysical
RgRaki ¢ function of the patient; and the particul ar

conpound or salt thereof enployed. An ordlnarlug 109
VWO 2019@/mwﬂwnp@w@@%@@s?mw@calﬂﬁome@d 9B BRI, SROtERH nervous

‘ gﬁ% eC{ iy M) dBrdefe. Qe ﬁféhﬂa%%ﬁt%[dﬁcﬁﬁdl%i@erp s, Qi'hkl@@/ tdhave a sleep

. annunf the drug required to prevent
dmdmeqonmpnemt, ,tslqen deprivetions SENUS{ “trepfingagiaep Wiserder @lsglincludes

%%le }f) d%@elp(%ﬁﬁ)%ﬂ%qt bf‘&ﬁ&tcﬁﬁgﬂe rswgg sofr&Es tfnl?ther, treating

at e range .
ﬂ&cmaeprgy/sdayr @negohgnt oFENE disordersaa alse haV@fthet bﬁ@efénlaﬁ @ffé@t@ﬁ

61@? Od%\ n ot}aar %Xoﬁ?l%i ﬁXClgt?rEQ/ﬁh Em%tdgﬁ?cﬂar l‘ég(arg?lg Ly g?‘]é( fibjects
bﬂiememmghnilerggddngleﬂ &nthdhayp despﬂlvathmu trea.‘[ﬁig ltigrl slkagp dq;nvatlon component

Techni ques f.or adm ni ati of . th
A FEHTHE ST S Porah o Bapee: pRaHan AFC AR pRtod o
hbﬁu@@u@nﬁah@mdmmﬁm@ctlce of Pharnacy, 19t h edltlon
Mack Publi shin East on, 199
in sol®y XHBYE sl%'@ﬁtdégordﬁﬁ aﬁ?ﬂ"’(ﬂ‘tegéﬁ 1{ g %%1 dl§8ﬁfﬁf§dﬂcgm% psychoses, mood

QBRI @ tPRsHIRE afic disdfier) hiBELINSSINE tHEMIKYP Spékific mental disorders
obt ai ned by reacting the conpound with a sujtable

rcdie; or Gy ITpIve REEFTIT, QRessEive SHTERIES digRaseslfroRYa Tsprogie/disorder,
P?}Erés‘g% ReRb QG derPEBbdts nidsth; dRRIRRE Bfsbide@ bifvRPiséi&, mood

disorder, schizophrenia, manic depression, delirium, and alcoholism.
Sleep disorders associated with neurological disorders include, for example, cerebral

degenerative disorders, dementia, parkinsonism, Huntington’s disease, Alzheimer’s, fatal
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Conmpounds with a quaternary ammoni um group al so
contain a counter anion such as chlori de, brom de,

W0 ododdi41ecet ate, perchlorate and the |ike. O PE€F/US2005/034015

exanpl es of such salts include hydrochlorides,

hydr obrom des, sul fates, nethanesul fonates, nitrates,,
mal eates, acetates, 15 citrates, fumarates, tartrates
(e.g., (+)-tartrates, (-)-tartrates or m xtures

t hereof including racem c mxtures), succinates,

f@ﬁﬂﬁpfi‘lﬁgﬁmﬁ %Qzeg adldted apilbpsyadTbdtOca Safls epsilépticB Df Sib&ﬁ; aud sleep-related
acCl alts o

d t o]
HopdsgbaterS kA Rt Eom GHOLHBH AV BGHSA RS GIoERET BRI or Sarple,

dide %'sﬂﬁné% tnhctﬁmﬂ-ﬂakﬁ&' iSchBRASE chrokie Bbaruphias ﬂmﬁ@ﬂhﬁrj}' @1§éa|sé’ sleep-
ac lesalt is made with a base which afford

rph@dﬁﬁb@a,tSiIQ?aﬂ?l?/te‘é%@@B?SaE]Paée@a?ﬂ%PeR%ﬁ ulopr diprapcad fibrosits
sg\Ll . metal 20 salts (especially sodium and

otassium, alkaline earth metal salts (especially
c aI c |In1 mramdrqumgiae@s Lﬁmep disbrdaisraumalsceassasiaet v idhpavih e gmneuropathic

pam ass c1 d Wﬁ !‘est?&%s ﬁg grﬁis f ugrﬁgaﬂ@ P)H)Y:ﬁﬂ%gﬁg gﬁtﬁ@x’n&ﬂgla, pain;

e organi c as trinet
etrlhalﬁfeﬂl ysf amggeeatedm:mph‘utyl mepampguch d$ hw)eralgyslpeqap@;lg@and allodynia;

%ut%g%lall&g ﬁl}rsgij Igi%% Zg%(: aln neugipﬁthgrpg)l(ny lgiu}l]( ﬁaln complex regional pain
$yn8rofnds hyelr Inmythﬁhq/ﬁa)lm mpdm mjllr}f pai®-phindelatey &t imfdc)lamelge HIV, post-

B3 i 230 SRS REEL R o e cncr i post-
éﬁeh{otli@fa?ﬁ ?ﬁl}i%c@ﬁ&ﬁoﬁé yhiajposeopegtive @mlj’l&malgla conditions associated with
N- net hyl gl ucam ne, collidine, qui.nin UI noI ine, and

Yysesrad P%‘ﬁﬂ‘?‘?&)“dé‘tgi igitahle hoviel syrfzeme Hgg,@mg ARE S | n sone

enbodhiBicep dfs6FdeRiiftldR TR eXkp1E BRort fedptr, Soak sRepdr,sabwakefulness
eX|st in the formof solvates for exa Iehdr%ﬁﬁe disord
syRdronee Tpgasaiany mypel e Beepinypsrhidesisemenstiyragsiciated slpep disorder

ﬁeérg '}l&)g%soc%ge& HepeRdordet, Nerdify iR TRRAh ST hal héiBatoAE BRI ESated
|

ed herein, and the pharnmaceuti cal l accept abl e
BRAQESIc ﬁ@hma,éieépﬂ@%tad lagyngpspasra.cad sl ee&vh%rnémda?%ns

in C%@dnﬁﬁ& ?Ialagsed Fﬁh@%l@@;?&ié&ﬂ if@dhina, %&%Wsﬁgjle& takes more than
carrier or uen Sui t abl e "phar maceut i cal |

A moptesiso éﬂl@alpm endsleapanaiptendnae insorspip. wherg the sybjecy ppends more than

0)
T
b'ekqanmmw with difficdty op hminabitigutoigetliack enyiespi fThedisclpsed compounds
H t%?c nb/l%‘ L Itg:ela ) tsleg oBgeQX%cfjsg ﬁ%qsamtgl% ﬁgoﬁﬂg‘sagﬁ?mma resulting

era escr| erelin ni qué
ﬁﬁﬁlmlk{:ﬂilarﬁﬂiythﬁlchdjlﬂﬁlmnndlsdirﬂa’s,l ommsomntah@uﬁmgcﬂons@bls disorders. A one

glﬁgg uglgté%%%ltlg%a SL}ylleg otr 8@1@& 1 gfth%l ustn‘E:nt cF gorﬂgé}g tA?leher
dYiPbEAbtYs tréakifg & élmtlftfﬂ insempiaegsatting ﬁ‘oﬁ’r a mbed dlsorder In other

adm ni stration, er he di scl osed rrpégglpf fess 1
embedimeRs AsEpIe ﬂsetf% FPRPRGS g@ngﬁplpglﬂﬁ egorg,r restless leg
Eﬁrﬂ%ﬁn‘i’e GlRéY bRkt iRonfia, hhﬁl%r sle@p nfa@itéRaf@{ifdohtta; of Mbleqiraferably, sleep

Il , owders, syrups, sol utions, nsi ons_and th )
Prsetinsorhas el R e e be Eifectve for

ﬁ@é}hl sfée{;/ bR ialRMia. ITHeQiRRRM c&%oﬁﬁds@ﬁy ARy e@ectiveffor treating

the active ingredient and a binder such as gum
sleerymeintenince inseviias, corn starch or gelatin;

The dosage regimen utilizing the compounds is selected in accordance with a variety

of factors including type, species, age, weight, sex and medical condition of the patient; the
severity of the condition to be treated; the route of administration; the renal and hepatic

function of the patient; and the particular compound or salt thereof employed. 'An ordinarily
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10 exci pients such as dical cium phosphate; a
di sintegrating agent such as corn starch, potato

wGar@eobdos al ginic acid; a lubricant such as negnesionsn34015

stearate; and/or a sweetening agent such as sucrose,

| act ose, saccharin, xylitol, and the Iike. Wen a

dosage unit formis a capsule, it often contains, in
addition to materials of the above type, a liquid

carrier such as a fatty oil. In sone enbodinents,

sNiBled icinhte l’vetﬁ’lﬁﬁaﬁifah adifreadily dete@BRidlandifresc@bt thegSfeotivetamount of
nmodify the 15 physical form f t he do nit. For
ﬂilerf?tl%ﬁaélfeq '] PSR SBIH Plhaé’FﬁS‘s © PR8It %fsﬁ“‘?%o“g’é‘ﬁtl ed with

shel (38,dosdsePéf thE pre@hhinvdifios, Qﬂlﬁan%mt ﬂﬁnﬁcﬁcate’ﬂ eBfettepwvill range
or elixir contains, in addition to the

bPW@’P’é abay .05 §2,2008 e/ day Oéalb’mgéfeéwer?gn%@r?ﬁ the,@éslcw?d compounds
tﬁf ot r | n %@ﬁﬂz@n Qﬁ)upﬁ 85 SlpH@ldel &5 anf ab@’t}fQO@fh%/k% é)er day, and

such as cherry or orange flavor

p|r¢ﬂz1@bly|bghve§@ A regfoprr denensd abentkOimgke/day éﬁe@hpgﬂes for administration
gt d*%c%&smdn%u dste ol iR aﬁéan%mqg Semleton2fheSRieh S and

or po nor phs t ereof can be conbi ned
&uetrceloﬁPbcquwgné9 oeditiory Mrick Prielishing Goo Hastom Hﬁnﬂ@ei}abl e
sol u o nsém%ﬁ S%H’l%%ﬁ‘h)g em!s naln a%f@%ﬂ tof g 9&9}9&1&1& Qlﬁg‘inﬁ% @n amine or
pr ef Qerus I'sot onl't sol utions or suspensi ofis.
ofliee bmcrrposp tsi o(otasnedhy rdaetng thc compemnd syittl/agnitabbnergame or inorganic

ervi.n tahj.liz L .

Bl ey PSR PReL SRS U OmicEl Bis 14 igplOBb pl e ik
(Ecﬁghﬂuaas Wigh 4 beatasarp hmmomuesgdm;ealmcUnMn fodulter snioh such as chloride,

ddij t th th .
e o RPtpa e e et ates st e plnde
It cRlogpey, Bytiral6idds, BEIfites, methaivslforats) nititss, ﬁlgleates, acetates,
granul ating or coating nethods, res

it PR e (8, CoBTT B dRaRleS LUt hEgoEafding

1@éentib ghiRbleh)Y Suckingied GbSbhtes oA saRXRAR hlﬁmo iaBide sdchlab Elutamic acid.
sol utions are pr oduced usi n'fgoesol vents such

or pewheef comﬂou‘éﬂs capfpigings progpylicasid ‘ﬁl%&?‘“glgﬁ‘\?i%an?&@up are

EoHr Qs reRtib WS sBfabB8a88. - Sh 4 phemieutically acceptable salt is made
phar maceut i cal I% acceptabl e salts of the caompounds

I'n
withe basetydinhradiords a rhpaiepuicalisacspriablgeatighrech lﬁcludes alkall metal
|
LS5t ol 0SBl n
maghes:sm) alvyaigem palispad ammon@nmaﬁms el apsadis madefrpm @hysiologically

.'R:C%)\{aﬁﬁ% r%pxﬁ E%rgné"%ﬁlé ?S?%‘t 11 hﬁ/ja%ﬁ@ %Hétléﬂﬁnmgqﬁorg%ﬂﬁ@, pyridine,

and m ni St er
;ppesreimtee piabling; dlagclo}msyddmherlé; W’ -dibenzglethytbasdighine,

RS B0 8 S A P s e
diﬁéf@!yip&peﬂﬁmb,l’l‘ﬂ-eertzlypﬂ-phaﬁmylamﬁhdJ dets/droabictyldstine,
|imtation, intraven mtranF}acular intraarter.ial

NAY rbaqqq@@éq)ablqtﬂ@rplge, lg.‘&]‘l’lg}e Ni1pgt 511“53}1{115? collidine, quinine, qlinoline,

Aitasie AfnsHoAkid dubl SAGEEIBM ardifthe aper i t oneal ,
transtracheal, subcutaneous, subcuticul ar

i nt r daseme gmhpdimenih cayin FARPOUsd I theingitealse fst dnfhe fogm of
3 tes! 13k Efa?ﬁp% ﬁ’}@lkaté nlirﬁlctflé HRseAD v Ao $hdties ach 851v4te Gl Bhixtures
m nistration,” sultable pharnmaceutical conpositions
teeof.f or exarrpl e, topl cal preparations, suppositories
O CNEIRR b URRAS ik Qb Sl &ﬁ%ﬁ%@%gﬁé hY pRIRRA kI
from  fat {n suspensi ons 8 osItion
amypthisle sdlis Ithelreoieﬂt uaqrdoihq»hammmuapd paahpTatiemst is | comblnatlon with a

pharmaceutically acceptable carrier or diluent. Suitable pharmaceutically acceptable carriers

include inert solid fillers or diluents and sterile aqueous or organic solutions. The compounds
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such as preserving, stabilizing, wetting or
emul si fying agents, solution pronoters, salts for
WO e@dloatsisrg t he osnotic pressure and/ or buff er BCT/UR2005/034015
addition, they may al so contain other 10
t herapeutical ly val uabl e substances. The conpositions
are prepared according to conventional m xing,
granul ating or coating nethods, respectively, and
contain about 0.1 to 75% preferably about 1 to 50%

vﬂfl bk B&s?ﬁ‘iﬂ Mﬁh?ﬁﬁhﬁ&’éuﬁ&ﬂ composiivite ireahamtssaficent folpeovide the
nmpounds are

rmul ated t elive
stredwﬁ%s RErOYntAR fhedrge rdﬁicflg?fidheéelﬂ erf;hamuﬁﬁ ft@f %&?ﬁ%ﬂm’o@d
aaﬁmﬁafa%ﬁ bt 10 GiEklogdd BRpEEHAL B thi Ayehtidh A bl Yeund kbRAGRELN: the
from for exanple, a manual punp spray, nebulizer or
%F%Q%W&é@lmgﬁ@dwabé@ﬁenhal er. In some enbodi nents,
sui t %?&n%alﬁf ?fe $:8d for oy SadnS@raifie lvd}igl%moch@@i'éclosed
t ¢h as antls F

agen |caents to malntalnthe
stnmotlraig ot salis thsaeod des cambised adth |a\ﬁéltaé>éfr wdidlos liqyid epreigy or diluent to

f%%ll b bEREiSs, qa%\rét&g 1fst ol éﬁ&ﬂs%ﬁﬁ%ﬁ? s pendSHiRhd BE%IE

ni ste a I’TEt rong va
C o nt dihaitabiets pplls acapadesusndabe likeeqontan] fréro pbaiit A tte @ouh%9 weight percent

(gﬁ]i a@é}ﬁe gltg% egﬁ@d aaIZanf‘ ¢ %ultlﬁtag éunq ‘Prg%% Q&g,?a&%&rsﬁ gorh Qtap;ﬁ log Felatm

or d e cani ste
dxoipich® sdehigs dielldive plosgbate; caeildmasgratlﬂmﬂmadeas corn starch, potato

! eB{Je nt ] Q]{g]ﬂgr ﬁ‘g{:ﬁ%&? t%L?: g@?gn%tsm{llﬁséaaﬁ%? ang/or a sv¥eet alné agent such
dsQticrpsel, 15616@&’ Yacab¥in)i kﬁttdilaind(lhe lilss. AVBand d/cedge unmfsmets dedpsule, it

or enuIS|f|e i.n a mx a solve surfac

Gl Bl n AR S LSS P g gt B o faty ol

Pr es 9HkSné BmBodi@bits vefiousdéier iakrible art feahied cvdtings ér to modify the
nmetering valve. 25 For_nasal admnistration, either a d with
rigFirdl form of the desee Wil Fopsangs, Fsopeead b nis b ot Bated wit

GRlidd §lgar bitfottt A8 Sode 6ABEEReRE) WRGHup RR Viifitcdddiits] BlaadisibE & the

in the range of, for exanple, from about 20 to about

@@@e mistedisnb seaiereas & KV eeleig agentomethy] andirronyinagabers ag proservatives, a
eﬁgl'n&l a 'flﬁb&kr@tsha{‘ast JBEW thorﬁﬂ'g% RAeSAhnd REERAJES. | N some

diments where the liquid carrier is used, the
f or mHcas¢romembodiments wia@pgtoawr%al admpsdptierp ﬂﬁ;ﬂlﬁs}oS@wa&mnds or

‘ [
A AR5 g I SO 0Lt e
'@rfemt ajictible saluslpmtm snapeniiag & fetabiascomplosigonsanvpisfezably aqueous
fl ash d n ,
L e
ztdjmtanfs&duehssapfe&mmg, arbiliveg) W@h@mrmlmngmgmta selhitien promoters,

d
%?t% Eﬂ(} degu oﬁaﬁlpg ]E%rogmoygpfg%sg}/ep aﬁé’ra?f L%ffer%e Sl?h aﬁcél on, g%aaj A136%ontain
Sméraherdgedtidilly 2@MaH16 SubshthaceSCT. héﬁﬁﬁlﬁﬁﬁﬁﬁﬂ&& 5rep1m%da ﬁc&bulhligyto

in |less than about thirty seco and referab
FoRvPEoRalIpX e grATHIatmg T Gpating fl}eﬂ@ﬁs f?@%%ﬁ%‘g nd fopain 2bduc0.1 to
9% Pt RlabB S0 160 S0V, abtheadtive inggedidht.st ration to a

subject via a variety of routes or ex

i nserfqr G?ﬁamﬂ?’dnlﬁc"%%l?’ wiops p17 pEpduged ysing-sp Vgﬁs Pltf?lgs S5fpag or peanut
Ql‘P glyaq%h’&fs "i‘)?(ﬁ)y%e @ 61 asWRIIN aqieony Sl RInk ¥f water-Johabid

dosage” is a solrd dosage formthat is adm nistered
phraginpseutiehly@hceptable salts of the compounds. In some embodiments, dispersions are

prepared in glycerol, liquid polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to prevent the growth
of microorganisms. The terms "parenteral administration" and "administered parenterally" as

used herein means modes of administration other than enteral and topical administration,
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rapi dly disperses in the nouth, and hence does not
require great effort in swallowing and allows the

w@orposHads t 0 be rapidly ingested or absorbed tPCDU§IW05/034015

the oral nucosal nenbranes. In sonme enbodi nents,

suitable rapidly dispersing dosage forns are al so used

in other applications, including the treatnent of

wounds and ot her bodily insults and di seased states in

10 which rel ease of the nmedi canent by externally

WRHAR ty8fl edinSindlificlhdes WithoROBMitdllod, intriteasts, haamischir, fiBtraarterial,
are known in the art; see for_ exanple, gtfervesceE% heal
aaibrsal, MFPeRRSUlam MTGEbER. BRI EFARTRGL HRPTTHERRY frstacheal,
IHGHDRA dbb@Rulal ibraartidift, subkapsuld?, fb&adhddidahtaspinal and
5,607,69?;.freeze dried foans and liquids in U S Pat.
inpasterapl gueEtionandinéiis®nG31, 023; nelt  spinning of dosage

for | i i i i f dfor example,

5. 518,035 Sipiiatiehtfigfhe pitnrieCient o Seshods M e cnamp

tBpital phiparaBonty Muppositorisnercemisd Suppesierios A 3d¥pntageopsly prepared from

SE RS, T st il ppdBE iR ndbonn st
s!(lnh) m¢x&wiﬂg; etabi:lizmg,]:ﬁi(;?ﬁmglxi:aapiuisgym?ag@'gs s@fmmh@omlcl)ter‘s, salts for
A AU PR B, 5 0By

heana
fpbapsmicAlytvaable sogumsss iThasompositiopgare @gepa acfording to conventional

r'rng(:lrfe%ﬂa Erg?llélé{irgdrfcg%gl{gzg%ﬂ s,}gﬁ)g(létgv)éggl qHcod a?l ahont M o ’PSI"/c?‘,?)referably

orfrufations ‘i n
WM chiot 3085, 3nak @ftivesngreditritnuousl y rel eased fromthe

pharmaceutical . conposition pver,.a prolonged riad,

N 20 T8 SMPe HRpiBE e T AroRen TS & SRt fiegcte agent by
5B A hd R Ktratidis k] bffintyatidnCof@h aerdsyl gdrivulation containing the active
encapsul ati ng or solvating agents,.eeg., ed d-dose inhal
47E (60700 PAEIPIeps PR GRS ST3RY, D6 et L i pisgd maigrod-dose inhaler

frfsofhe enfBBAiREhS Sulthh10 EhulaBbns I ks §HEAISS Rblude other agents, such as
pol yanioni ¢ O-cycl odextrin derivatives with a sodi um

sfisetinegeatssiamaigipin e diagiered FEMRUBHS O AR T NI
cavi ty dp% Ritv@d) EicEob 8LLiveRRcR sl Q&Fﬂﬁ&ﬁ a suitable aerosol canister
cC e a

pol ysacchiari des. I n one enbodi nent, ent is |

with hyretezing whlye eontyining 3 phireracestipd @ptefo] formulatien a3 dgseried and an

o L ] - ) : bt 150 e o
SRk DG SR 41 2 g it
g delinety devizethes a bpdsrmce wpwemting grgater BAPFHo8OL % pf the total volume

Dex.  Overl and, KS ' iet:he.. .
ot Eep G BBk Bon el o Blllon Gy e RRBE b &8P,
fuspérdsd ofymyisifigxbini angixaurs of asolvent, sfrfat:laet_ amg@mpel.lant.v\ﬁheemi,xture is
Ciin) 00 el R 4 BB BB R 50l e
2. 5% P& ¥mat 8dthinBtrhtion Bithek b eolldi dt @ liqaiddbmnigr eam beaxak Skhe solid carrier
(conmpared to the anmpunt that c be sol ubilized t.he
HSBHIFy G ROV BT BE B 303 DBDBED S b 4-erits Toh iR 20 to
BSol 5320054 340k h fe@imaien i adminétergd unepid iappativprihratigh the nasal
condi ti ons, eﬁg._ heati ng,_ agitation,. sonigq&%gqh.and
PREAZEP| Jasomg g quhmg@’qs ﬁ@e@rthq 1qu.tl ARG 13 wgdythg i i téon i
ghrpﬁqﬁ!ie%&l 4sQ 301 3y 61 &Bps ALkt 0P ARBOMASIRGS tHRQCtive
SO

solutions for concentration of the disclosed conpound.
ingresiehaist i on to the therapeutic formul ati ons descri bed

abov €a1s8 cgﬁ%ﬁg%dia&%ﬂmlﬁgmg Rt are rapidly dispersing dosage forms, also

known as "flash dose" forms. In particular, some embodiments of the present invention are
formulated as compositions that release their active ingredients within a short period of time,

e.g., typically less than about five minutes, preferably less than about ninety seconds, more
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5 conpounds of the present invention optionally
i ncl udes, co-adm nistration with one or nore

wa@oaehsamnal therapies, e.g., drugs or physi cal POr/US2005/034015

behavi oral treatnents (e.g., light therapy,
el ectrical stimulation, behavior nodification,
cognitive therapy, circadian rhythm nodification, and
thelike). Such a practice is referred to as

"conbi nation therapy." The other therapy or therapies

brofekdb; 6 ED tHAR bW tHif@ EPidsiaE hietkepréfBRbE I BSs than about ten or fifteen
recogni zed by one skilled in the art as 10 .desirabl.e

feROoRd nBRGRAPTIRAtNE AretsHkAb o ISR 2 SR 4 agyyaristg of routes,
for @fﬁ%}ﬁe by SRR i8R FBYIMRatiR oraPQicaidn t8/a rhdIQHBEY Qfface or open
ch ‘are proposed or discovered in the art for
WP@‘&‘t ing sleep disorders or treating diseases
ass oofpﬁﬁc%fi¥ Wi Ifﬂshscio%gé%”% é&ﬁlﬁ%éage b (R A WRiInSmistered orally, which
t herapies Tor an sl eep "disorders or othe
mm\ﬂ&br dibpsress i th@mostédandéwemerdoes Bt Sesiire embﬁf%ntswalﬂ%ng and
yng ‘ [
er eas %}ls aé’ o %}“ﬁ?%% %@ as ag%rr}g%ot agii%?% %ghéﬁsal membranes.

]lﬁsommmbodmmtns suilfgtlpe m@idlydlspdmng:dmmfmjns age also used in other

th:e't]:éo%%j r%geczlfdé?%th? F]r gntt e g%%/s % %th%rk l|3c|{d|11§ grghﬂs :Er!aedlégsted states in
whaithirgledse ommmcamm bg extpmalh;dmppﬁedrhastprees eottposs1b1e
i nventi o |s,,|rect to.the sanme _or
di sor 3’&%5“93%69 qrmg gre gfl%ﬂmﬁ %esf%fef@aglsyef Ehigocent dosage forms
shqpaskeiase icodtings pf ms(ﬂﬁlile it @paticdss.in BBYPAL. Blos. 2t 378/32Dfind

o 0SB o o DA k3 Lo S

Qfmﬁlﬂgi‘oﬂioE@é féIﬂﬁﬁl@U&S 'P@N NB@ 41c (455306, 5]389,478 Aad 5,5 D&THP Yolid, free-
| S any in the art r eat &aevent or red

fore RO Lok, Toha\a 1 b e St bsidg hase gorgier matrlyagd § Tauid binder
& QI BRMN0s05,591, X, 5 606,594, 173,406, -a8d 5,698, NBY; afd\Siher forms known to

di sorders. In addition, sone enbodiments of the

freagtent i nvention have conpounds adm ni stered in

Conb' 131?4 it ahilo ! d1%he #PANBn 5&%«3%&&1&6&astnbﬁs&ﬁegsge"

: er. Furthernore, the other ther apﬁ/ﬁ i ncl udes )
émymhgetm movhlﬁetil‘;e phalog i§ relersedhfom dherphmeaseutisakromipesiipnsdn a series
R T
lfczrmaladomsgn wihichitle andlvigns engneapsly aeleased ﬁfp!artm gharmaceutical
forrrula [ me formulation as the conpound
C?mrt)(ﬁelol r?\%eerr?t |r§ﬂggeg$g%§(ﬁpound of the invention is
adnmi nAkb esrgeplated ereifomatidtons terge,rlapyd fmrndhatmny, bgrheling cyclic or

avai ab er thes count e
et Propp TR ETeDAe P R b g AR PO P pBlatnarices
(&g, ambthlt ¥k ) 61Smore i BBl Oﬂvlﬁlnloaﬁ:qﬁé}&lodfeﬂﬁg idsitiaitives with a

agents, germ cidal agents, _hormpnes, antip ﬁy
a@%w §ulfogﬁtp .S%lr EBR PPATRFIHTS thepiogRlE o tvith P alky! ether spacer group

@f(‘}%,dl%‘ BGR Mnibodihddt, Yf@ a%@xg% D8thidAlulose. In another embodiment,
52005/ 034015

antlarr m c agents, coronary
thiel ageritdae padeanionic ﬁgpm;(@g eIl migytspdjgm sulfonate salt separated
nt i NSL W S t n Y,
R RS B g S80 AP TR BRI Ovcas,
&)t Oaosiikiddn de, art&lam Egdwmitesijtalile hgkntidisélot campqund formulation ratios

i tam ns, ati ves, hypnotics, rLace
R fah ot B8 nect oty 8 bof S0 b3 5eBih ¥ ipny wgparing serial
liivednk, ., a6 elakée sol@ivak 662026,010, 5%Y®5%6NE% (control), and the like; adding an

excess (compared to the amount that can be solubilized by the agent) of the disclosed
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5 agents, anticonvul sant agents, other antiepileptic
agents, imunonodul ators, anticholinergics,

W@ pasd4aod yt i cs, synpat hom netics, vasodi | at or pPCHYSS)34015

anti coagul ants, antiarrhythmcs, prostaglandin having
vari ous pharnacol ogic activities, diuretics, sleep
aids, antihistamnic agents, antineoplastic agents,
oncol ytic agents, antiandrogens, antimalarial agents,
antileprosy agents, and various other types of drugs.

Saponad) iiring andér @)ﬂrﬂ{ﬁi’ﬁt‘c@coﬁhﬁoﬁ@& Igs h@efnng,(hgﬁh]tm’naﬁlﬂmatlcm and the

Edi ti n Press,
1%*1? Sihthiog esEliring dedomthe T ReSIh Opin LT RS spf dnalyzing the
éd%on@-ﬁﬁ%nce@%ﬂﬂbﬁﬁae ﬂfscldﬁdd@‘émkéﬁﬁfél in conbi nation with
t he conpounds of the invention include, but are not

l'i m tig dddlﬁon o3 Mpaltlsfdrhﬂﬁk%ﬁs) dels& e ablem) 4 ﬂiéﬁaf)ﬁtnebudmg the

i ndi pl ESTORRATM _(eszopicl.one

RQeL oLt }}?)Presﬁnfml‘@ﬁ\t‘?l) 0 t‘ﬁP%‘g’a‘BQPi)i%) CO-ME Br“f lﬂi‘ one or more

AR thdraphss, b.2abRRY sibat COBEHM YAl @8 #RRh6 (LD Elight therapy,

ZOPICLONIETI;I1 |§Dv§%e&ﬂh)]SYRELTM (trazodonek £ ght therapy

Hodmesd Pﬂ%‘ﬂ?‘ﬂé‘) behsemjtﬁeﬂon( epgBitive fierey s et wythm modification,

AR ( Sﬁch(a‘ﬂr&%@é" {serre Y REEXATHYhatoR Pi P18 other therapy or

RI'SPERDAL(r) (risperidone), MLO0907 and LUNESTATM In

iberepiesinghie eaamirination @ewmmméhmpmﬁecqgw&m one sklled in L the art as
hanksal

S g BB Sl 1R Uil of BERARGE for LR iherShiEnowm o

the e suthetapies which@repofmaed oadiscdearedia thoart fongeatmgslenp disorders or

tfaé)atunf? lglesgffgesa Qo%glte%g%thostl&ﬁ)rdls%l cﬁfég f({i:%!(%[lﬁg ﬁ?grgﬁ%sﬁ‘oggaéﬂ&&e sleep

dimtd@re or Gthdfr}Cpnchad)ﬂsydlsahbmdﬂhesetlmr Bckoxnie @mbhéineots ¢hegrompound is

np a suhj ect .

TSR gre Rt Eieapattreo s kO SPRR e < adig g n other

aheRlphéigs. The nmask is attached to a conpressor, which

forces air into the nose creating a 25 positive

pr esSTipécaliy tthe sonigoendis hfimotistaediay avaysotheFdpy. pri nci pl e

of the nethod is that pressurizing the airways

pr ovi Geesskillere tha niteall appdiate t}iamgtheapy hdxni,lliSVdnéd:lh combination with

@]ﬁg%ﬁ%g%%dg éf f ?e ér%%e%iwgﬁmn%& (%1 {?8 ﬁcp & S%F?d %rz:a{] ff rent de Sorder target as
ihb’gie&[g&hlﬁgbted b feebmpounds odihe 9fe‘ﬂ!<ﬁtﬂ invantions Md&uhjsmlaioﬁ o¥ithe

under AP treat nent, ny.s ects cannot .tol er

PO A e GR id SR el 5 AT B Pas ey,
MariaR¥-&ion of B Mer ERYDY nafBRifirar Tﬁgoﬁéﬁﬂér@@ i9 Qny known in the art to
denonstrat ed _t hat Ion%)tern1co nce with

reabareienb of wdyes ke sygproms of heoRgRiS A oHish &0 ajeeR disorder,or ofher
HiSHRAYS, 4 NEther (ASGiVRILE 15/288BbA Gomd ERbYENSRAIES @S fifddht invention
PCT/ US2005/ 034015 |n one aspect the conpound of the
havespmponnds admigisteradsn eprmbinptipnowitl] etherknevin teraies for dmpreet
geylage ﬁhﬂ'}ﬁlg Hﬁ oﬁ‘le?ﬁ’x@r ﬁhcﬁf&% Jhﬁ agéit B?Eéneﬁf {38he patient when

conpoun & i nventli O iStered in

administeead in nombmﬁloa vabARe dléﬁblpst}é cvmpwnér ove sleep. In

anot her aspect, the conpound of the invention is

adni Fostesmeple,iin sgommirdinents wharethg odenthewpy isgedrag it is administered
J\a/\s{,"%) {1 ng te émh?e[ﬁah ﬂﬁgtﬁe qgg%tﬂagﬂo ag ﬁe%é?o&ﬂd%?%%enﬁon A

ut w shi ng to eor |

compound of the invention is admlnlstered in comblnatlon therapy with any one or more of

commercially-available, over-the-counter or prescription medications, including, but not
limited to antihistamines, antimicrobial agents, fungistatic agents, germicidal agents,

hormones, antipyretic agents, antidiabetic agents, bronchodilators, antidiarrheal agents,
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t hought that by adm nistering an effective anmount of a
sl eep pronoting conpound of the invention to a

W@ wp®e84414 n conjunction with CPAP treatnent, tP€I/US2005/034015

subject will sleep better and nore soundly and
therefore, not be as likely to renove the mask. In one
enbodi nent, the conpound of the present invention is
adm nistered prior to the 10 CPAP treatnent. In

anot her enbodi nent, the conpound of the present

anBMEHHND0 abdits, @&Bheﬂy glifioadgétis, gb6didda] dpaéﬂu)lyﬁdg EansiiyPRrtensive
time as the CPAP treatment. | n one enbodi

agRF R PRECPESANE AHARIPY RETHS, aﬁe@%aﬂi\%eg%%ﬁ?tsao#ﬂ?lﬂ%

SRIBALBHs] MaREGNTRA1E fRERats AGd i, @0ativas dybhdiaa|contraceptives,
aer osol Channe to the air gressure treat nent portlon
)

nonsteridalgmtipngemmetery drgss blogdigiupess deyering ageds, ehiptpldowering
%gntg Qﬁué&h@é@% 3 &Yse%érodﬂtléﬁleﬁhﬁ%ﬂds EREbRLB¥oR, dd¥8holinergics,

asal” or oral mask of the CPAP devi ce. _ _
spinpetholaiti¢sy emypathomiepticscrasedilatomnegentsofnticpeulasispriiaahyibimios,

;{r%sta%?aqﬁ%s h&ﬂn%b?no%gﬁamgéolégﬁé&% ltdlruﬂéﬁcg didep Gld¥ UYnfihistaminic

eat ment * devi ce.

dgemtm@nHMpﬁmngJ@mmlm agents, antihtglrwnp @utigalefial ppents, antileprosy
i nvention.

e G aan e P R bC T % S B EARh e Bacis of

"Ehchpbutics (Bighti EdﬁtmneP&rgamcmal)reqso]nm; ESiAN 19902 alokThervemk Index

@%F’%ﬁ%&gﬁgﬁgﬁg%bgf%gwgf Hgg‘u}ré%‘??s ci izce)dAIhIer e| n ar e

i ncorporated.herein r enc [
pu bl Ifgig{npisz 5 g%%saﬁg%‘ton%gg{lglbg&}l]ﬂre cgmpou 8f ﬁle invention include,
Bud dﬂe\ﬁodliﬂitéd/tol, AVIBIBNE G TIIONGE® (dolysiderp faﬂ‘taette,)dlnh@icml, BSBYRRA™

oot NN, Bt b O (R BT Ry sonaTA”

(@ﬁ&ﬁlbﬁbeBSTQRRQJTM &skopidlie), CZQHHCLDNESH$Mdvblﬁe9 PESYREL™ (trazodone

hﬂ%ﬁ@bﬁ% B PRt Oah LG Bl L BRIy Bg7iogg ), ZYPREXA™
Etl{é% GESPER DU OrispgcAASR), Ri109807 dnd TUNBETAM Wi | |

e that the invention can be practiced in a

v a r ' h¥n@ Emﬁm‘ﬁgﬂt NRe E(ﬁnﬁﬁgdg diahe 150&1‘[159 ERAREM0in combination with a

description and ekxanpl es bel omhgre or purposes of _
inpdhgsiczldhgrany, sush ap GPAP] nCPéP "l @ comtinupes ROSHIVRBIryfpapressure” is a

e e A R R S n et AR, reathing isorders

@dcludimes snnmeg)t |T®¢atm€m Wlﬂl@lca’(ﬁéﬁdqymewiaplcvlésadnémﬁtetﬁé via the nose or
hesi z y nmethods known to one skilled in the

%¥g£ gﬁﬁfﬁﬁaﬁE 2: Sl eep-Inducing Properties of

dl VI chj ?éPgégﬂeﬂ%g% ér)c? \r;]v% g %igirllgf tgﬁg ﬁ@%}g’b Ig%ﬁ op& thde nose when

dyepingmithe meusk 1s(alREMad tcwcmm@smrewmgy facdssirantoitlz nd§¢ gieating a
activit

%Q?Hﬁ’ﬁ]g %ﬁ‘gﬁwﬂﬁ}gﬁé Ciug]agt%&lllg&’r%gl e nnmﬂ\l%%me Iﬁétﬁ Fthat %ressunzmg
e airerhysHirevitdsi arRechhies "spietingd deticn, ohizh mreevelntp oi llmemd ayrway

cc}ilays%%';lﬂd%lllgee Te, c%r;gugt{\]/g gleel\ll)%%'}l/lea{: El‘fﬂo%fg an ef‘fecgvet erapeu%c T€Sponse is

observed in most subjects who undergo CPAP treatment, many subjects cannot tolerate the
apparatus or pressure and refuse treatment. Moreover, recent covert monitoring studies
demonstrated that long-term compliance with CPAP treatment is very poor. It is known that

subjects remove their mask while sleeping.
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measure of total sleep cunulation, e.g., significantly
decreased NREM can be associated with insomia and an

wa@e@amsd4at i on of "sleep debt”, e.g., an accunmuPEr/E82005/034015

physi ol ogi cal need for sleep that tends to persist

until a sufficient anount of additional sleep is

accunul ated. Thus, an 15 increase in NREM associ at ed

with a treatnment can indicate the treatnent's
effectiveness in treating insomia. Sleep quality can

be assesd apad, thé é&}n@uﬁ@@f ta©Mberioh tiy/addiniSled[n conjunction with a

mai nt enance. For exanp a subject wt ee
GRedeviR th RSt geqpt ﬁ%énoa*&f PGt FUBR° EP?B’& EV@HEOH s

ﬁf?mst@t‘é@hr?é‘&nj BRaBofvidh b CRAPVieWBd Rtigibive gle6 ﬂlhlaﬁbltﬁétsaspect the
Al t hough such a subject can_accumul ate a

qoywp@g} oftheaventiog rl,sgatqq‘u@ﬂe@fl gbcé)n]@ctgon wigh # SBP@ deYlﬁeeto improve
C%LT Iﬁgnc'e Te ﬁ{ngé g/ﬁﬁ @ﬁﬁ@’ tHRhtRAN-WAREdUR KvihintSo Bt 8ol bylth®dry, it is

e sl eep apnea. Thus, an jncrease in
thme;ht @n@esqdnunmqneg mgffesvestaspt ofigcifep prasting gpwpound of the

S0, 85 iu%%g?&tcaﬁj nt%%n WM@PM%Q& &fe Wb%elat ®ill sleep better and
reat nment can | nai‘ca

e the treatnent”s effectiveness
moregoisiicindghstfeep netditas fikdly {p, remave thh maelf ore in
treating sleep naintenance i nsomia. 25
Sl eefa mm(eﬁbrbdmes&, the owaprond of the piesdnt invepfipniipeministered PHOT to the
@\fgﬁter urrltte Iaglr?otﬁn% régﬁ)?&lﬁlgmj, ﬁ]lF g&h%ounWo? e rpré's@ﬁtslmteﬁ (ﬁ'{
t nmpoun I.’e., loxapline analog) init
almiAiserdae Mbs‘ahmaﬂy thof safn® tinregps kg CRBAR ieatmentd In @w@prnbodlment

do re.assa sel ect .¢
T
aaitRhileetoselat@nnel Trthasinpiassareareetnsenitiporiion ef thel CRAP @Fvide thus
#}%@1&%&%@ f §E)1g1§?\ian oéﬁgt;%?sglﬁdmr&vggtgcg%&%ﬁet@ é?orm Via t‘?le nasal or oral
fnddkaTihd OPAR Hegde. Xifepitisely hnetfedtive amedntoyf thenompaseitban be added

non- REM sl eep, tjne, increased sle cont i AWi but .
Tt RE A Tl %tébWPﬁﬁﬁigPﬂff %ﬂﬁ%ﬁ%ﬁ’aﬂmﬁm device.

i nsomi.a. 117 WO 2006/ 0344 PCT/ Uﬁ[ 5/.034 g tered i

Sl eeﬂjﬁ)\%ﬂ(@f’ﬁ P qaas I“@&‘Bﬁ‘ﬁtt’ CaTPA “8 SoM] %lsa ministered in a
108N BRBER LG HESUBh R MHelrgHe Gr | h’d’hlg'hev Gonbkiitthtiony, hah bolad, at different time

di scl osed sl eep- |ndu0|ng agent P g conmpounds 1, 2,
points in e begingng gnd duging mfzouriﬂo tEe/mg 9. 20, 21, 23, 30,

31, 32, 39, 40, 42, 46, 50, 51, 54, 56,

and ot heblcsteRsaB YR Hegipn oD Biren tr fpeiacq Hirgin by eference
Wigtah shé subliéadn or é&cutﬂeﬂﬁve@fsp&bﬁcﬂﬂﬁ ¥nd febRiduelly iiéeed b be
Laboratori'‘es, WImngton MA) were anesthetized (2 %,

inseyppiated herein by Tefaencal Cliation of Bubligaiipns andypptent degugenisys not
%@gﬁ %s%él‘r’%fgﬁﬁﬁglﬁ)[rﬁﬁeﬁ B Eél@fﬁérﬁ Bliod 21, BE dPeb it ChisBRttCan dmlsswn as

ogr am and el ect ronyo%traam (E
teetboeatitents orgethnftt@rﬁpmpaifhﬁr iaventign hademaavopeeadesaribed by Way of

r 1! tthventi be practiced i
Vb B R R A e can o pcic
alvakiateof elﬂﬂmdlmmrdlthat ﬂplfangomg)q}@prgpt@u and examypiles|belpw are for

Riepouna st i Pty Biont ol WP, 3G =0

recordi ng. Two Teflon(r)- coated stainless steel wires
wer e positioned under the nuchal trapezoid nuscles for
EMG recording. All leads were soldered to a mniature
connector prior to surgery, and gas sterilized
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in ethyl ene oxide. The inplant assenbly was affixed to
the skull with dental acrylic. A mninmumof three

woe®@ks3aas al | oned for surgical recovery. 15 BeChUSzmN5/034015

was permanently housed in its own individual recording
cage |located wwthin separate, ventilated conpartnents

of custom desi gned stainless steel cabinets. Each cage
was enhanced with a filter-top riser and | owtorque

swi vel -commut ator. Food and water were avail able ad

| piAMPLI 124y Rfhebis 8hLogipie Kyad (12 hours |ight, 12
hours dark) was maintai ned throughout the study. -
Ani mal s were undi sturbed for at | east 48 hours before
and after 20 treatnents. Sleep and wakeful ness were

det erThc BeEpsimiis of thSEERICADAHI T eipriNatines, WbrteasgitBesized by
N%% an i nternet- ba d sl eep-wake and physi ol ogi ca
mﬁ3WFéWPW@“§V§FEW? e alstem nonitored anplified EEG
(bandpass 1-30 Hz), integrated EMG (bandpass 10- 100

Hz), body tenperature and non-specific | oconotor

activit via telepetry, drin V|t

25 AN G Slegp Shancrebropatiies ¢ Pupppslaad phechyyasot
were classified on-line as non-REM (NREM sl eep, REM

sl eep, wake, or theta-dom nated wake every 10 seconds.
Total drlnkln nd I geo tor activi

body SERPBPE iR e P ipiie OO Gig e appid ove
Rovualet (REAS), ﬁ&oﬁ%ﬁilnfs@ﬁi sﬂﬁﬁaﬁi@gﬁ@ﬁi acﬁwm Sﬁ’d penod; of non-REM
attern mat chi ng al gorit rom t hi a t he

k¥ eepu%ﬁcwaamwp%%fcw BrapbFiveY- L%Bal ﬂ@!ﬁsa R pighitime sleep
a6 (ﬁé@ i€d Iﬁﬁﬁérﬂ? bANGREM §166p, BhsEflud NREM idlidtion36h serve as a
a

aught E G—arous state tenplates, plus. EMS criteria

WgRsHIOIof &1l flePR PET AT P G E}g\“ﬁEﬁﬂﬂb’ detascREN faape 2ssociated with
whReRScoRhtSi gy deG@ P@E dﬁf‘écc@rﬁﬂﬁﬁd E)H%llolégiéa@ fieed for

e.g., If the aninmal was r|n||¥% i s awa
$hpcprikat rﬁ@dammrsw oniditaciuiliedent gmeunt p déﬁ@mly"vle@n wcwléted Thus, an

{ngr%gsregr? NREXE %}s)éométgd whth g%q%nemah ShdRANnd &%Eﬁts%@ct%&ss in
recorded each mnute. Loconbtor activity was 118

260i6¢ 084mdi4. PCT/ US2005/ 034015 detected by a telenetry
receiver (Mni-Mtter) beneath the cage. Telenetry

meas Wlewp qualigh cambrlassendaied witlpeeaptogni@uitier slegromaiptgnancef For
SRS gw&t Rl el gme gggea p ShGERLSEAL dfin %‘g‘hee}aﬁ?od e.g., the
m&je(et Iad mfﬁclﬂtyenfankamung@ﬁmi]mom $leepp ddthoagh suplea subJ ect can accumulate a
gllpt LV %}Xﬁ 1%8@]1 e gl%eﬁ)ég elr ﬁglg%rs Elhrlé: ééiéegflg tuﬁgitr?sﬁﬁ g‘% w@?restoratlve due to
aikfwaking bafsod By the glets afarea.( Bhushouineregseo 1 the lagesteninjerrupted sleep

hc&%?%?aﬂs\gﬁ%g‘gg lél% n%ﬁSﬁ.fq?el?ga)outt) ?ﬁg%{?tﬁg m%tg trea%nen? can indicate the

aektinetStete@ilendsa i snhhamcigg sk dentinditpana tHeedforg iDtuntiag sidsp
desi gn was enpl oyed. Vehicle controls were drawn from
Baingee WP N> 200): a subset of the pooled vehicle

contrgl s el ected, based on_ copputerize
ot CHIFG-WEEAGTS lospiatet Actie apd B Hpep T Fgnigeed in male
tNfadels itéfed AR L ARDENBRHP (. o] Nkapias bihal ) @fitidipiab/h attientration of 10

LUSB paraneters were neasured for the | oxapine
ey aHigherand lower doses are assayed for select compounds (e.g., as high as 45 mg/kg,

and as low as necessary to establish a no-effect dose). Treatments are administered at CT-18,
the peak of the activity dominated period (6 hours after lights-off), and produce soporific
(sleep-inducing) effects characterized by increased non-REM sleep time, increased sleep

continuity, but without evidence of REM sleep inhibition or rebound insomnia.
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such as Conpounds 1, 2, 3, 5, 6, 7, 8, 9, 10, 12, 14,
17, 19, 20, 21, 23, 30, 31, 32, 39, 40, 42, 46, 50,

WG 10066244164, 56, and 58 and ot her conpounds | i BCBUS1005/034015

Table 1. Representative results are shown in Table 6.
119 WD 2006/ 034414 PCT/ US2005/ 034015 Table 6: Sl eep

I nduci ng Properties* of Conpounds # dose NREM LUSB #
dose NREMLUSB 1 6.0 2.3 11 3 396 18.83.0 21 3
9.91.8 10 19.76.7 10 495 9.23.4 11 2 3233

4. 82 sfrep HakeiBifesh Aobomdtorld} vty arfdl Hody Qemp]araiure waredn&ftoted in vivo
9.23.3 10 328 6.11.8 .10 307 10.72.4 3,54, 0

vgth cgriaip of theglisclpspd s dndrrme 3 2ans (ep 026‘1’?"2“]@1 213315 &> % 89 10,

0 7 1 7
1%( 1‘517’7133201%1 i%gé%l%@ §2é3954024%g,63ﬂ)8511€52 gl 58, alld 53) a?nd%?her

cqmpg@di tistegingTably 11 240dult, paleWistar gaty(250 g ¢t @me gf sllgge\% ﬁlharles River
%gng%)n%sU Z*glh%}&%ﬁ l\ﬁA)’g\Qelg agés&eﬁze]dQZ 9PRBoAdurdnd il me&m&l%r&ie oxygen)

9 50 3 10 377 14.53.2 10 -116
and surgically prepared with a cranial implant to permit chronic electro-encephalogram (EEG)

and electromyogram (EMG) recording. Body temperature and locomotor activity were
monitored vig a miniature transmitter (Mini-Mitter, Bend, OR) surgically placed in the
abdomen. The cranial implant consisted of stainless steel screws (two frontal (+3.2 AP from
bregma, £2.0 ML) and two occipital (-6.9 AP, 5.5 ML)) for EEG recording. Two Teflon®-
coated stainless steel wires were positioned under the nuchal trapezoid muscles for EMG
recording. All leads were soldered to a miniature connector prior to surgery, and gas sterilized
in ethylene oxide. The implant assembly was affixed to the skull with dental acrylic. A

minimum of three weeks was allowed for surgical recovery.

Each rat was permanently housed in its own individual recording cage located within
separate, ventilated compartments of custom-designed stainless steel cabinets. Each cage was
enhanced with a filter-top riser and low-torque swivel-commutator. Food and water were
available ad libitum. A 24-hr light-dark cycle (12 hours light, 12 hours dark) was maintained
throughout the study. Animals were undisturbed for at least 48 hours before and after
treatments.

Sleep and wakefulness were determined using "SCORE-2000™"(Hypnion, Worcester,
MA) — an internet-based sleep-wake and physiological monitoring system. The system
monitored amplified EEG (bandpass 1-30 Hz), iﬁtegrated EMG (bandpass 10-100 Hz), body
temperature and non-specific locomotor activity (LMA) via telemetry, and drinking activity,
continuously and simultaneously. Arousal states were classified on-line as non-REM (NREM)
sleep, REM sleep, wake, or theta-dominated wake every 10 seconds. To‘tal drinking and
locomotor activity counts, and body temperature were quantitiated and recorded each minute,
using EEG feature extraction and pattern-matching algorithms. From this data, the longest
uninterrupted sleep bout (LUSB) was obtained. The classification algorithm used individually-
taught EEG-arousal-state templates, plus EMG criteria to differentiate REM sleep from theta-
dominated wakefulness, plus behavior-dependent contextual rules (e.g., if the animal was
drinking, it is awake). Drinking and locomotor activity intensity (LMA) were recorded every

10 seconds, while body temperature was recorded each minute. Locomotor activity was
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17.7 3.2112 383 3.051 310 4910 18.12.1 10 499

10.13.6 11 14 3 -2.9+1.8 52 3 10 26+7 5.1+1.4 10
WQ2®60351492. 3 17 3 54 3 10 39110 5.02.0 10 236rPQWUSD09034015

11 19 3 18.63.3 56 3 10 446 11.74.0 10 204 11.72.3

11 20 3 58 3 10 -115 4.72.3 10 348 12.22.5 3

5.612.1 40 10 307 7.64.2 30 434 16.42.9 * dose is in

ng/ kg; NREM and LUSB are in mnutes. 5 120 WO

2006/ 034414 PCT/ US2005/ 034015 EXAMPLE 3: Irwin Screen

@it@@dwadcbmeffﬁemtivw (Mils'd‘fﬁtbl‘) beaqatipthe vagde Takeketry measures (LMA
G N, of en | .side effects of, coppounds on
0BT 00 B B0t os s st DR ne telemety
&ty wee 1mctepemlaﬁiumetaadesby adm nistering the test
conmpounds orally in 0.25% aqueous net hyl cel | ul ose
us Cogpnedds vs)&AteSztda’ﬂtha]teé at @T 18 ehel perkl of thelisedtysquatinasd peﬁqod

d data a

k
SUETPRBIE 5 B o it e ERERE B i Gt bERC niho-on o
lpmrsapmt-ﬁémbm) aConifRuBdstwiat siipaled efleralel 0259 61508 mbiGlcellulose

ound. For exanple, the screen can incl ude:
@r@s@ggé fgatipends were gdmmisteredhorallyas a busy es p| rator y
onot or restles ness ghtin

rate, | tjvit
al é,qaﬁaélgg’gro%gtlw CSIZA Y ’% ﬁ%ﬁh}’?ﬁa igle Copiﬁolglwélﬁzéirawn from a large

ol @€+200) aGubset 6ﬁﬂesllﬁcﬁ)|ledafeﬁiéﬁﬁn|ontr§19 b RlectcaCOIIBY b mputerized
el evati on |Ioerect|on t ouch

)

t05|s tartl e, tai
| I@%te B% Wl%é‘éfﬁ Frhoysprepreateopt ]?%?ehf&?é’tf greeqsgyﬁ traafraent EFoyD-
r f vi sual _placin grip strength I nna
%Eﬂsul N%‘Frl\ééb%‘égl? PAABIClRTS eTREI far the loxapige doerivatives

smbls@w&ﬂpmmdbmdk 519,7 8€9,40; 1XYANOS1 S 20t Q@%@Uﬁ '@b%dm 42,
| ow, _hypot hermi a, body t'one, pupii size,

46e§?7§d s&2s 456, g@rf]&«p@@ iothsr ccg'@m@mlqigtedp@ d alglp é{ %.pmgsentatlve results
ﬁ@@k%@hhqgme%nd provoked biting; general scores e.g.
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di PCT/H8IA5/034015

Ps &chopharn&cologla Berl*g 3. 222-257, 1968, the

able 6¢ Sleep Indpeing Properties 50t Lq rated herein by
referencise | INEMd SCreese ng| of [t he: di §Clagsed NREM LUSB
sl eep-inducing agent s.0ape perfqgrned by Covance
(Princetcn, | N3)+@ccolshizdd tlo | rjwi 21 abové; Covance| 99138
St andar d 1@pér at i ng| Picedure (durrent | r¥vi gi é%:df | SG*34
PHARM 8. 10) | relevant reguliatorly authorifly guidelipes
ICH tintexnationall 25 Commttee 8r Harfonilzation) 4.8£2.6
Qul-del indd (Tofi®? SzAIZEPNPL CH/ 1539400} ol sdf ZH, 9.6+2.0
Phar (“'k"“ St-treH-ps—-or—hufran phapmacetti-eats 93133
(Nove UCIlOL)G%:Ega it egttigprpcedur s carfi ey QR O[T 0.7 24
| i yeammmat$—are spbject to| t heprovisiors gf Uni ted
Ki hgdomm w] i n pajtixsd«ar | the Aswnmals gScijentifi 17.5+7.6
Proceduras) [Ast+9 1P8B7x8hi ch obliges all10UK| 42+8 | 20.7+29
| aboratories to maintain a |local ethicall review
procéss to ensure {h#S#al1 ani nal 33se|in3thg
establilsHfent 4¢%5 ¢ Q4 B0 clonsidetedlland 348 | 16£26
just'fiedl that—prpper—aeeont i s faken—gt—d
possibi+hbi‘sz;¥§ egoctipom rlefinement or 15355 | paz2g
r eptacgmeit Tand that T gt St andards of agconmodarti pn
ang gane mre achi eyved. Al'T|chem cal s{used are
put chasedof rom=Gol pr ceoms3.Atd, Dartford Kent,| WK:@n| eb$:2.7
ot herwilsel not ed and are of ACS [reagent_gradd purity oyxl6
hi ghér .|_AP| |t 8&+7 conpblent? f br mu| at4®ons_ase (121 \ 17+44
2006/,034294 | pcT/ USbod8A3d400 5 brepared-&h thgoﬁgy gi-1£3.7
dosi by1vaance bt rotakel D spensar y- 4he test

8 119 Do T e i 1 .5 : 5

co ur Uﬂpa: TR |u:1 g Y ! 0.25 anU'EUlﬂ? 116 3..4:!:2.6

hytget{utfoseat Ttgighest [concenyragr o requi [ed.

iﬁ doseg are obt apraem by seriai difTuBi on of the
hi ghest| aondemi+iat | oms.Lis3.ng| 0. 26% agueouso 499 | 10.1+3.6
met hyl gdel1 ullose. Dpse levels arpe expressdd ijn terns of
t he unt of test|ccohfioiihd| 5 admiSi steréd without
regard it dopyri2é$7or Fdtile contlent. Al $br puiZdEfonds9%23
ar e qreH-at roen tenp Faf ure (nﬂnin&%ﬂy 10—+0—3p—C)
1 i r\nljﬁr\rv-\i- ol o ande—a |3' Lle A
i n|sealredeanipaiperssandprptected fromygghtAr T 111200
adeguatrenunber—ofTmate Wst ar  (CriWH(GX7 B8R Han
BRIWH) [Tagsare oblangigdz3 T om Chagl es Risver| Lt d
( Mar gat[e;1oKeng 6N T ed7 Ki.mgpdom)| The rat $0 arle 20+4 | 11.7x23
approxilmatelly 5 weeks of age apd wei gh Bet ween 150
and 2070 _g3on arrival. The apinmal s ¥re|hodsed in groups
10 lof no Worle-¥Ean|si4 %23 pol ypropyl ene ¢hges 31\‘#& ( 13.8%2.5
x 13 cr)—dr (45 x ‘jsiéiéﬁ ef) with solid floors and
Gr 4de 10-Noqarhfes(Bd'Soand Ltd., Cheshire, United
Ki ngdorg—=as ucuu.ug fhe——cages are cleaned and dried
bel-ahESREM ASNRE.GRRW: Dl ocks are placed within the

cages as a formof environnental enrichnent.
Routi nely, holding roons are maintai ned within
acceptable limts for tenperature and rel ative
humdity (nomnally 19 to 25 C and 40%to
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15 70% respectively). These roons are illum nated by
fluorescent light for 12 hours out of each 24 hour

weywbe3and designed to receive at |east 15 freBOI/EB2005/034015

changes per hour. Diet (RML.(E).SQC. (Special Diets
Services Ltd. Wtham United Kingdom and water from
the mnmains tap supply are provided ad |ibitum (except
during handling). These are routinely analysed for
specific constituents and are not found to contain any
bi ol ogi cal or chem cal entity 20 which mght interfere
with the test system On arrival, all animals are
exBFAMBLEG¢ Irwin $rreen $ide Efp6thn| s are acclimati sed for
a period of at least 5 days. During this tine, animls
are identified by their cage |abels. A veterinary
exam Imni ssreen sampiovige weedul iriprapation pa peiential sige elippys of compounds on

%ﬁé g—lgaf){ug%%%(ﬁﬁal%%cﬁ&ﬁu Fie k64 i [is %&idtu@t@i by bdministering the

rior to the start of the stud
tast |cmap@md$ eraay ¢ 25% dqueansioethylcellese agingmate \grm pris, adgquently

RS Byt bt SR S PhOSRE 0 COEn 22 PR
an ]trwmes%? e}{? tsafofﬁlﬂx?flr&lsgﬁﬁhe%% Qhﬁ“xj aﬁsathét Vé)lgeen ]gdmmlstered the

vehi cl e or sing a consta
tag}/chagpoundd iFVr emtaiplaj s esrear @nlhedeld: oreagn dﬁfaptSdel& I, dispsdsion,

R pus Rt bl Dby bl el Gl bl prophtiatms
ﬁm@ﬁfeﬁ@ oV ttfantfleearoBal, s;e:lneh/la;nﬁnoctmn,tptoms staitle, 1gﬂe alevation,

|nduce chan sent. r e
s ation. Horhg < PoStr ALY B ESH et iR g lacing, srip
fensa) plﬁnb/ corng¥] BaNtiphRscntd wity/maldaavibpaiadgrs observed in handling,

Par aneters prese mal ani s, are S ore
Q8- PREYR FUERROUS Blopd Hla Potihe FRuL bl S il gosponse,
RerihARAl 1rgefeals{aﬁﬁingo DA hGR aﬂfiﬁo@ked PRing;Qfei®al [bres e.g.,

30, 60, and 300 122 WO 2006/ 034414
Pefilbmsus G BoABOT bnqspat bogy Sarriags FemArsniyigheg, gpnvulsions,

51%29‘]96 BeQhvidur, wHngD Q&tah%&? dR@Mmb&d nekbdrdd a¥hécatods! MBnber of
are observed dai l forhggoss si.gns of t oxi Ci t

mr@)t/lm maribynd, lethafifyppd SSMF@“GE‘ Furthes defpils can b found in
EEE%E grﬂ?fb‘ﬂéfg%v% obsr%r\]e_tlﬁgna(f ersgésﬁﬁgntppi aﬁ%&éﬂéﬁlﬁﬁa@ﬁﬁﬁmﬂve procedure

esponsi ble for the rapid delayed rectifier
fou pysessing thiafeahpviowralandwhysidpgiedl statef thepeuse hBrakarhpygeicologia

%ee(;ll} 13 e%%(:’ié'e/d 15& th%\éﬂ{nlé %akl‘ﬁﬂgsqg% ré Hl@%{ﬂbfa{eﬁ'ﬂe@fn by reference.

Cr-is ¢onmon cause o eS|ra e cardi ac

aCthlvﬁH s&%‘nﬁg dt"ﬁle BERdenaak,l g@uc% dg@fﬁs aeHeHb@fedHy ¢ PIance

I nCrease 1 on potentla ur atl1 on causes
(rinbcion ) arcouting thdrval, dbpvee Eovdnce Handard OperstitgRaqcedure (current

aegf?sg)gl é)ztsgg ﬁ&/%lgl}d‘gfir Rﬁé@%b&? §e&¥ﬁ%&%ﬁtﬁﬁgrﬁ§ Bélﬁ 1%%8;@1 ﬁntematlonal

Oouigritice dmmmomgn@ Gaidetinec(Tepic iS3AhERBPINEL 539610) o sa’puy

%Lx log_,,yy&lf1 ?s ot lfrr?a%ltrpg\%ﬁnac q\}l\ég'lf grg%u]ﬂsxfb%? %086?"9 all %r’ocedures

teaehd gn 110 anbhials hreadiu®j ebﬂ’tﬁ cHe Wv@di(ﬁﬁ off EIIhﬁéchKfmgdom Law, in particular

ref er eiﬁ? ‘ég% n&ER& hF %n@n_sg éft eWih}Cﬁ 8{)1? s eﬂ d&{;klgoratones to maintain a

ﬁ)@%ﬂﬁm HsVid¥Eprocess to ensure that all animal use in the establishment is carefully

considered and justified; that proper account is taken of all possibilities for reduction,

refinement or replacement and that high standards of accommodation and care are achieved.

All chemicals used are purchased from Colorcon, Ltd, Dartford Kent, UK unless otherwise

noted and are of ACS reagent grade purity or higher. All test compound formulations are
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15 Expression in a manmalian cell line is preferable
to transient expression in Xenopus oocytes because

WO b@eloagsi€r shows a consi stent 10-100 fol d | owr€T/US2005/034015

sensitivity to hERG channel bl ockers. See also, for
exanpl e: A mechanismfor the pro-arrhythmc effects of
cisapride (Propulsid): high affinity bl ockade of the
human cardi ac pot assi um channel hERG FEBS Lett. 417,
28-32; Weirich, J; Antoni, H (1998); Rate-dependence
ﬁi’épa%dtdn'tﬁd AR H&lﬁ‘g W@o@h&r BarfdpytelDitpen2y. pTiREdt toepoudtls are

ermanie g5 ppeous matb e lise Amghest opeshatifh e Lower
c(o%%%% obtARA b%rs%HMtdmﬁa&m the tawmsémraa&n mrg @Eﬂt@hqﬂwus

anti histamnés. din. | er 29 Sup
methylggiplosqhigossigvelseare @%Pé‘?‘iﬁeﬁlgg teginS e &”ﬂ@% d’f P?@t compound
a%gﬁﬁlgtlﬂ%? %nf'i.'ﬁﬁut T 9({ a@ﬂe@ioﬂteﬁly A1efoeh8REShs atdorkdat room

vitro e ts o dlsclosed sl eep -|ndu0|n§ agents
temp¢rhereHEREnAHU t@m» 30 in walgd comgngpandraicedd Femdight.
channel current (ncr, the rapidly activating, delayed

r e dniafléquate pambierad npdft ‘é@&tarliﬁrl WIEh¢BR]./ Hae)y BROBH rats ane obtained

%@%ﬁeﬁg&%&%ﬁ a?‘gé‘ e r%aﬁe?esf‘?do I &ﬂﬁggrtnsa%g?ép%xmémy >

wieske oPage ahdsreigh bewveebil @ﬂrmd(lSO g onauig]. THe)animdleas housed in groups
noted . and .were o

her i
o B S0 o BB Re e F R kTR by B3RP i st
fi6oré ﬁfala@i*aaeelo Wébdflaki (Diatégand nd. ,r@iie)shme Uaited Emgdm) asdeddjng. The

di net hy| | f O .and d.froz

GRS 7 et DA e B (TP DR 7GR the cages as a

PR RAERGoRMYerdhll it ifers ! REMINSHI mﬂdlﬁg foonfitae MaintdERESithin
(N-]2- h%tgr oxyet hyl ] pi perazi.ne-N -[2-ethanesul foni c

%‘Pm?r‘%‘e fts for teannsraRT andglagixe un&lé@/ (RO 1§ R A2 4C and 40% to
‘%’;/T / H?SI 1y fgg?’fll%ér o%%l ak@i@uﬁnhﬁfeﬁ%%ﬂ%&le%ehpl ht fCo:{?EZ h(iurg out of each

%h@l gyclgland deﬂgﬂ@ to 1@eiveniiews &3 frad: alrmhasz nerthedr. ety 4
ﬁQﬁF (]i\)%% & e@ﬁﬁbfegs g@@&s&t@ rW'ltﬁa% 'Unﬂ@& ﬁﬁr§q gﬂ{d' Water fr8m the

previous results have shown
nhams talpcsupmj fire provided mrdibitwn (exeertt during handling). Eh@e @t@rrwtmely

S8 P B oGP RaP AR i BB v

ﬁvpﬁh lrrflglﬁ ihtérfes¢ with theabs systme eQb manlvalo al] aramsle pmreammined for ill-health.

hi cl trol { est t
Koty in i P S er i B v 6, DO Bl B e
ﬁi@htb{ﬁeid(b@?ohéi&ﬁfage labéipanedtefinamesintiakiondd perfornsd bafora the start of any

dai l.y Cel|ls used wer n._enbryoni.c

et HeR Ao PR lp OB ey BNy T8 Jh Vo B 1g the start ofthe study,

ARG GR RIIGYAR] r@qﬂdnﬂﬂ' o &@lth@s kiodPs arlibindisidasily tMAmarked as they come
sub-strain, est, C evel and, 10 transforned

i R adbhe gad Qféh%sfﬁsmt@r?&l%l%\%@% #dwi th hERG cDNA.

St abl e transfectants, were sel ected vy [ ressl on

wi thach pamalrgesives aswgle aﬂ@ﬁ?éstﬁaﬂ%?fg Shislect tshithelpising » constant
859@0?? %{gﬂ& iG] Yoses@hefabddUn iRdi G841 bBAYWRSi H@ldﬂaﬁlﬁeﬂ% the day
t%lncumg 418 in the culture medium Ce wer e
etdasiiged i n Dul becco's Modified Eagl e Medi um/

Nutrient Mxture F-12 (D-MEM F-12) supplenented with

109Bhe &R sqsespiDaErmsEaTs pRove By Syytematisaliy ass9spqdin epcopiangayith the

}qufaﬁﬂ!o%ols. In general, drug-induced changes, absent in normal animals, are scored

using increasing integers with ‘0 being normal (+/-, present/absent may also be used).
Parameters present in normal animals are scored using an integer that allows for increases and

decreases to be recorded. Detailed observations are performed at 30, 60, 90, 180 and 300
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15 streptonycin sulfate and 500 pg/ nL (418. Data
acqui sition and anal yses were performed using the

W@ ai0bm34afii4 pCLAMP prograns (Axon Instrunments, EAN/US2005/034015

Steady state was a limting constant rate of change
with time (linear tinme dependence) before and after
test article application. The decrease in current
anpl i tude upon reaching steady state was used to
cal cul ate the percent block relative to control. 20
Wiohites ppf/dose rltrl]lg airﬁlﬁlfaﬁ; a@eekefjpo forad-&ily postaiosd gtipd :daﬁmg‘ whicH 8me they
ce ed.as | own contro One
¥6H@@HFF§PF @Tﬁ”ﬁﬁf %F“&H@ﬁnéEQFﬂgytlcle was applied
to cells expressing hERG (n >_ 3, where n = the
nunber cells). Duration of exposure to each
concentratiopn. was  limted. to the ti necessary to
¢ e b Lk ) Bk s e opbieloaid Aol "t han 10
m nutes. One concentration of the positive contro
article (60 nMterfenadi ne) was applied to two cells

(32 o T R e 5 8 e

@@b it Hu@an veritriviBe T8is €BArnel 106 BESH sfé@Stewﬁfr%vz(lﬁﬂmﬂﬂbSd:ahm@lﬂhlbmon of

nmv : otaSS|un1aspartate Cl2,
I(<@§ leaﬁ cogrmenausecqipadgsiable @fyglas acﬂ%% G agqlﬁ%%a“on by non-
L iR @8 PN ah&basedractioh Bhiontial 4fratih baAHs\p8d16katioh Jf the QiTtikterval that

KOH. Pipette solution was prepared jn, batches

hﬂ&bqﬂbetssefla@twfefddangﬁr@%vﬁnw T grehytiaig, tgrﬁad%qpctlwg&@down AM;
Rﬁﬁ% %3¥200g7)abﬁjgo HReU 1SS Q‘Pgﬁldf@ﬁiae isTHER® Mk &% of all ev11‘7 and

'l ar I ng using P-97 m cropipette pull

?lamm@@mmahgpwaﬁéﬁt& Rampe, DXR@GHWJ& Breayis, pfatBémlAéYip(WW) the
%ﬂﬂé {etléh%{ \A@@hfdﬁ Q{% i d%}QJl er ﬁlb? réf@[éﬂ(fe‘j“ IRG cﬁ%ﬁx‘fn@l@ Sere

zat curren ecor pass filtered
@ztpr@mhh aﬁlumamemblhems Kidpey ﬂ@mm@ﬂw thal agksgmdogenous Kkr.

%?pgg s%%ﬁﬁ" %%ﬁngg{l%sé%qﬁlg Sipdigige?atbleqa gfrgﬁsn%@ ngﬁés@i%g Yn Xérﬁ})ﬁs oocytes

G current
beasse tledaties ishayse qobistentddt 100 rfmld\Mde sénsxm:ty &nipiR@ ghimgel blockers.

ﬁvezﬁs%l £ Ey%ag‘%plleo 2})@8‘5%8“%#{’&% pro rﬁhé/fl‘@l? | glrféc? a(%f'%%gﬁri&eigropulsid):
high difiniry btbbbmb ioAithe hfimai Cardic ptﬂmkm‘t ciahned UERENFEB& Eett. 477, 28-32;

Wt v AR5 aoes et oA S ety i

BidPéniIEF claest andlclas€iTBarti-arflydiniit dfigs Bakic ®es CE’El&ﬂ 98 a'iqbpl 1, 125-

currents \were. neas nt | new steady state

Eehred ban, Y Giodon A e bl 4 PTRechl Tore e e sedating
SRARBhing! Ctnh ExpnalliG ey 29sePNSITHIIBY ] URSertRd teadhtips 0Bthe preceding
di scl osed sl eep i nducing agents. Typically, values of

amislge are dmrprerateddicredn By reigeiic8ed as  desi rabl e, values

from about 12% to about 30% can he acceptable if

conpeahtira secdt ofdhrydisdosst slspp-ndusies sagnis R sl @ugﬁa ether-a-go-
FS’ ré?&t&?éen%j Ghnfel SRRt é{irdﬁe é)ﬁ(ﬁ? B&Waﬁﬂgd dé’l@}e@. @&h@igle@afnﬁﬁc potassium

han about”™ 30% are rmgar ed as undesirabl e

ARG BY e ddteanined by S lael ay Gt valand (OiEeperding thEralasd Operating
BloCERIR Rna s ool ar

All chemicals used were purchased from Sigma (St. Louis, MO) unless otherwise noted
and were of ACS reagent grade purity or higher. Stock solutions of test articles and terfenadine
(positive control) were prepared using dimethyl sulfoxide (DMSO) and stored frozen. Test
article and positive control concentrations were prepared by diluting stock solutions into a
HEPES (N-[2-hydroxyethyl]piperazine-N"-[2-ethanesulfonic acid])-buffered physiological
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16.2%30 4.50% 2 19% 31 3.80% 3 3.8% 32 1.60% 4 8%
35 0.10% 5 36% 39 61.40% 6 27% 40 5.6% 7 42.8% 42

WG 280884484 49% 44 65.90% 9 59% 46 20.40% 10 1BOE/582005/034015
45.00% 12 7.20% 51 32% 14 0.30% 52 19.80% 17 30.10%
54 6.10% 19 9.90% 56 0.30% 20 5.30% 58 0.20% 21 0%
72 10.90% 23 8.90% 86 86.90% 125 WD 2006/ 034414
PCT/ US2005/ 034015 EXAMPLE 5: Specificity for H
Hi st am ne Receptors Binding assays were perfornmed

shiSleNSB-P®) sdiu§i6h @%ﬁ@oﬁﬁ&ﬁﬁmm INHONGI 33gEQL, 2.0a06C],, 1.8; Mg Cly, 1;
deri vati ves sel ec from

TS L1 Ploe0st; Pk g HEetpe i NeQbh s AR a?%ﬁﬁlfﬂ&gmed

unbifuskd. shice hbaridae re%ﬁ%%@@%ov@ﬁﬂatb@% MVISOVEoes 261chfi¥Bt channel current,
muscari nic recept ors, rece&)t ors

adriept mad Womluhe%ml]mogtam% b%H?MﬁQnif ﬁh? fillial DVSQY conggrgration must
%‘f‘ecagr bed o §%,QU %ﬂ&l a §leci@ed test 1iQE Q%Qﬁlrattﬁﬂn,(hf sepirsib @BRIIE control

ecept ors- ecies Variation in [3H Mepyram ne
18t muhmgn@fz Baapqnfommté};@gghegbﬁnahm\d concentration. Test and conirol

%%[’)I?SC hgrrfnlp%ﬁvél)éd ﬁ%@l K%ﬁéglu&g}g?n(aét?lﬁg?)ammrt inez-Mr,

10 Three

H SR8 wE %%Rﬁg tﬂlc eblfnelidNdaddy e @R 203; es@m‘c@ stedif,
PR

Brano uman an tes. Brain
A&ricad ZpSCultfrd @gﬂéchomﬂ‘émﬁsas, VAUl .Straln,e@hag,TeSRClaWéﬁnd On),

Ti r Hi s t ‘.

SpRREPRETith ienlhS SRS B PBERRRA Ty WK, AINES SRR manstectants
wire selesaHti detprasiva wathaheGdEsmsistend gene Bacibmied it the expression
DAoL B B (8 culuee medium. Call
\M}f& Galkiréd & memadg grvﬁ)dgigeﬂ iBagle ddiedium CNGritht Mixh@e F+18 (D-MEM/F-12)

ar mp 4 476 Th
%@P‘P@PWE@W&ggB%JF’ﬁTgbOtVB‘ePﬂBm’ et re BT P permr
Ftoﬁﬂkin%\ﬂfﬂl afDsb0fighat. iGans. Chemical reagents in the
| owi ng were

Data acquisition and analyses were performed using the suite of pPCLAMP programs (Axon
Instruments, CA). Steady state was a limiting constant rate of change with time (linear time
dependence) before and after test article application. The decrease in current amplitude upon

reaching steady state was used to calculate the percent block relative to control.

All experiments were performed at room temperature (18 °C —24 °C). Each cell acted as its
own control. One concentration (10 M) of each test article was applied to cells expressing
hERG (n = 3, where n = the number cells). Duration of exposure to each concentration was
limited to the time necessary to reach steady-state block, but no longer than 10 minutes. One
concentration of the positive control article (60 nM terfenadine) was applied to two cells (n 2
2). Cells were transferred to the recording chamber and superfused with HB-PS solution.
Pipette solution for whole cell recordings were (composition in mM): potassium aspartate, 130;
Mg Cly, 5; EGTA (ethylene glycol tetraacetate), 5; ATP(adenosine triphosphate), 4; HEPES,
10; pH adjusted to 7.2 with KOH. Pipette solution was prepared in batches, aliquoted, stored
frozen, and a fresh aliquot thawed each day. Patch pipettes were made from glass capillary
tubing using a P-97 micropipette puller (Sutter Instruments, CA). A commercial patch clamp
amplifier was used for whole cell recordings. Before digitization, current records were low-

pass filtered at one-fifth of the sampling frequency.
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obtained fromSigma, St. Louis, MO For the histam ne
H assays, the receptors were obtained from bovine

wa@esoelodd4lar nenbrane tissue, with a B,,,ax (rBPCEPSm05/034015

nunber) of 6.2 fentonol/ng tissue (wet weight) and a
KD 20 (binding affinity) of 1.3 nM A radioactive
ligand ([3H pyrilamne (15-25)C/mol), K 1.9 nM
final concentration 2.0 nM was enployed, and 10 M
triprolidine (K13.3 nM was enployed as a

NoOnSRasd £tb£dyd@&@1616¢krtﬁmERG®hememe €0 RETHPRIKRere atdsured using a
OSItIVG control rec pt

or an di oa tive
qlﬁaaaew@ %@ﬁﬁpﬁ&@gw (Bepofarizationg f“gocegfpfaaﬁ & TER0 %FZP%% g0 mV for
?;ﬁ,) bfeated a9 mﬁftﬁ?galé: GREEMolBAS Pitentfal HMBARAU PediOtail Quﬂ'rtﬁlt was
about 10.6 and the mxture was incubated out
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was determ ned and conpared to control values in order
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Per.ki. nEl mer )
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809 arel regard &is L Ges@ablamol ) . ( ) - Met hyl scopol am ne
bromde, 1.0 pM was enpl oyed as the non-specific
determi nant, reference conpound, and positive 126 WO
20 4 / US2005/ 034015 control . After
ingg’%g‘t O#Rgg qf‘ Bhs were terninated by rapid vacuum
fil{ Cohipoandnt o GERSafitber | i Compsundradi oa®ERG hty10
fromthe di spl acesic¥onsblgact ijve |i gand tr appeahicyvnmlihe
filters was |deterngagd and |conparsg to controls.s50ed ues
in prderp to neasurej@py 1 nidracti ofs of the tesigoy

co Ny Wi th the FEgRectivg recepipr. 5 For TRg0M
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t helt pcfg comound of L t COW‘;)OUF‘."‘ : °

concent 28t i ods frnnl%nm 10-12 to Q‘nhml 0-5 42:00%

i nclbat 44 i n [Dul hede8%s 10 Hhosphafk Ruffdred S#%ne
(PBS)_faf 60 [nminut 830% 25 4 and §brked dp as!9-80%
descri bédd abqve. 3®t0%he M recepbbdr assay, t18d0Bmax
(re¢cept 3P nunber) WPH%2.1 pijconol / iy prot ein, &% he
KD (bi ndbng affi ni t530%0f the receps®dr was |0. 29 0if0P6 The
radi oactive I{i gand wes enpl gyed at7a fi nal 10.90%
concentpatior] 0.5 gMowhi T e fthe (- 36 met hyliscopsd.gowne
bromde had a Ki of 0.3 nM The receptor and the

radi oactive ligand were conbined with the test
conmpound at a range of test 15 conmpound concentrations
from about 10.12 to about 10-5 M incubated in

Dul becco's Phosphate Buffered Saline (PBS) for 60

m nutes at 25 C, and worked up as descri bed above.
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For the M3 receptor assay, the Bmax (receptor nunber)
was 4.0 piconol/ng protein, and the KD (binding

w@pdocd44y) of the receptor was 0.14 nM The raPCDHES100YE34015

ligand was enployed at a final concentration 0.2 nM

whil e the (-)-nethyl scopol am ne brom de had a K1 of

0.3 nM The 20 receptor and the radioactive |igand

were conmbined with the test conpound at a range of

t est conpound concentrations fromabout 10"12 to
ERAMPLIOS S Pé n{[\t/?li'&élllﬁdlisitihlﬁ@ RebbpthilsS- HO (pH 7. 4)

contai ning 10 MyCl12, 1 nmM EDTA for 60 m nutes at 25

C, and worked up as described above. Adenosi ne,
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Br uns, . Pharmaco

qu@geys &pqches r‘@ﬂﬁ’@qlblat[ |Iﬂwbpml®<ﬁmhnmf Bin Nembranes. Journal of
Ns@{;mﬁ%ggﬁaz bié§§'1%83 agz?%ma%ep &4k, Q. !rfeﬁolfy;& @{,cﬂag@ad, 9, etal

rocedures. " See, e.g., Jarvie,
Race}:ltstaﬁem Recesiots &y, H5m8 HBpVisuadized in ththraHBPﬂ Huppag and fNon-Human

Roanrt el B0 v T gt (s o gmerman.

BopatimneaReceplors r&nhdmsemﬁlsbéqirﬁmhﬁattdsn dhavgpoasBeey. Ala3-104 (1990).

rf d d d ,
'gﬁegmgsrcgrgr}l% gsgg}(f) J I dpxhg & o%ﬁ@ﬁ? Zﬁ?»uc C% and Brann,
MIRXRtagoaRtBindingd rmﬁ;es ef Fﬂb Cldnledl Muﬁmrmmdhs:ﬁptaﬁ (Ekﬁt)essed in CHO-

AR el At Pitigeod 15 ey A0bE) g bR BB e Rine o e

precddi abtictexiaat ek folBdwiely ﬁ@dﬂi@atmns c@hdniical réxpetpinths following were
shows_ non- speC| fic bll%ﬂ)l and can indicate anti-
@I‘?%J‘P‘?dn%?‘@l g SF- o> Mi: ch can result in undesired

e side effe

?: Ph g%ﬁ%ﬁg@ﬁl gSSQYS, I"RFEPIRTE WA %necgi?g}n %Y}P?]cergg?allar membrane

ﬁ@g@ twﬂmlt Bngp(redéptda adiibdry 6Xtw. ﬂmom&hﬂgzusrsa@@m a8hOtayd a KD
and t he i k decr ea

cnity of LR A 1§qclggeelﬂﬁagql E[blﬁp e A D85 Cirmmol), K; 1.9
Rimnghd go&fenttrﬁ%ngmwgs dnfpldyRe, Add 10 %Mﬁip%hdlﬂes(K@@3 nM) was

indicati on of the 10 greater specificity of
ePIpIAd T 2MeR-spesifi qﬁeéqr@maﬁferqf%@zssp@mp%\ﬁérarldwesmve control. The

%ﬁ&f anf ife rE@S&:@vQ [1gand%@&\ﬁﬁfmed‘%v1§1r HO el Joﬂxgbﬁ‘&f £388e of test

fici ty hi sta ne rece(gg or woul 0SSesSss
b@slmuaﬁ eoncenftrtionsigery iabou |1Qi e teplaugi&’ Mrags the Bllgm\ws ingabated out

IlIeP E.P &ﬁ-& ‘?@5 t@S °br}"01nCM rfnﬁﬁteE'lT%iﬂ'g%cftﬂgg é@yﬁﬁ:ﬂfnh{éﬂ By rapid

rece ors. Dé seen that 1
F b0 L] d"ﬂid&oamtd’gl@ fpersfifieees. fRadiohaivitfifroovtbe displeced radioactive ligand
gu grgntg)gge tjlfeé%vev% g&)eég h ?rte):d fnl?éj co’mdatapeﬁ etcg Ic;(gsncfro?§§gesqr? %8% %%easure any
frgsrdctionBaditie tobttdomipbimd eith the Hetamﬁﬂeeﬁ:l ‘mn&sg Sitd. at ed with
muscarini c receptor inhibition.

For the muscarinic assays, the receptors were obtained from human recombinant receptors

expressed in CHO cells (PerkinElmer, Inc., Wellesley, MA). The radioactive ligand employed
was [°H]-scopolamine, N-methyl chloride (80-100 Ci/mmol). (-)-Methylscopolamine bromide,

1.0 uM, was employed as the non-specific determinant, reference compound, and positive
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128 WD 2006/ 034414 PCT/ US2005/ 034015 Table 8:
Specificity for HL H stam ne Receptors CMPDH (bovi ne)

wOo/RooMA34HNB4 Al phal Al pha2 D1 D2 1 40.3 >10, 000 >ROT/08105/034015

>10, 000 >10, 000 >10, 000 >10, 000 rat >10,000 rat and
human and human 2 51.4 >10, 000 >10, 000 >10, 000
>10, 000 >10, 000 >10, 000 >10, 000 3 7.33 >10, 000
>10, 000 >10, 000 >10, 000 >10, 000 4920 1190 4 >10, 000
>10, 000 >10, 000 >10, 000 >10, 000 >10, 0003 5 23.9
03%18018 %gtel?%agu‘tgggn ?éldgtlgt%gvézfg%ﬂnﬁ&lﬁd 60 &pitb2Budih fillration ditolass fiber
> > >10, 000.7170 .96 217
filipes. dagioacttyity drymthe digplgeedah %@V%li%?négfﬁ %??6"“13?% ﬁltﬁs was
dberrhingd Shd¥ehpad tO &Qltl%ﬂ-@al&&@n Srler 10 Aikasuk aldOidteti3BibhsbBghe test
9 36 >10, 000 >10, 000 >10, 000 >10, 000 >10, 000 1120 53.3
cpmpgendavith the grypectiyeregeio>10, 000 >10, 000 >10, 000 3160
1670 12 137 >10, 000 >10, 000 >10, 000 >10, 000 >10, 000
52B¢r thold Teopptopgszay, e %@o(re/ofetooe‘@n@qbww o pe protein, and the
3¢ ﬂ'l% e 206 11234 A8
%g’“ %sa? Qg%pthgq)%gp%?ﬁ%o %%‘S’MS?% gacl)igb 10, s gyl ate
frmbe@oentgHen0.5 niyh wiile fied-)gnsthyispelaming begypide kel oot 0.09 nM.

'111%8?%?8%9 gr%gt?%g?ggbgi%\?g%Sn@%%é%o%bé%%wgg %nﬁésg &‘Q@)und at a range of

ws]:@plﬁiﬁ@lnﬂt@m@@l@atﬁsmﬁfrcm@bmmao abawy 1004, sgbgedin Dulbecco’s

B Sprafpuitka BB 33 W B0 00908 2326 A% B dgocpibed above.
>18?r38%1‘@%8‘3688’8“§%% BB R 2L Byl gprorin v e

B4 (hiiy affifiy) 00the Iez,eﬁ@f)wa@_@ZQ)@M The rgictizgiggsd was employed at 2

E

' @%8 b%ggnh:}%io @gwg%vqﬁ 8’(89190 P%lgﬁlgn%gnéorél%e %8(9 %)5 of 0.3 nM. The

reddpid@nd thd Gadié0tivelldzald @em]dbnﬂ)ﬁ@d svittl threuterst moﬂlﬁé'tﬁld| apa range of test

e e AT —

BSfdeddlin® (B S 16}, A0GRInatkS at WO C 4l @@ﬁedﬁiyﬂas&@&:ﬁb&ﬂ)a@ﬁ@.
48 27.1 >10, 000 >10, 000 >10, 000

For the M3 receptor assay, the By, (receptor number) was 4.0 picomol/mg protein, and the
Kp (binding affinity) of the receptor was 0.14 nM. The radioactive ligand was employed at a
final concentration 0.2 nM, while the (-)-methylscopolamine bromide had a K of 0.3 nM. The
receptor and the radioactive ligand were combined with the test compound at a range of test
compound concentrations from about 10" to about 10 M, incubated in 50 mM TRIS-HC1
(pH 7.4) containing 10 mM MgCl,, 1 mM EDTA for 60 minutes at 25 °C, and worked up as

described above.

Adenosine, purinergic A; binding assay was performed according to published
procedures. See, e.g., Bruns, et al., Naunyn Schmiedebergs Arch. Pharmacol., 335(1): 59-63
(1987), with minor modifications; and Ferlany, et al. Drug Dev. Res. 9: 85-93 (1986).

Adenosine, purinergic A, binding assay was performed according to published
procedures. See, e.g., Jarvis, et al., J. Pharmacol. Exper. Ther. 251(3): 888-93 (1989) with
modifications; and Bruns, ef al., Mol. Pharmacol. 29(4): 331-46 (1986) with modifications

Dopamine, D; (human recombinant) binding assay was performed according to
published procedures. See, e.g., Jarvie, et al. J. Recept Res., 13(1-4): 573-90 (1993); and
Billard, et al. Life Sciences, 35(18): 1885-93 (1984), with modifications
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50 31.8 >10, 000 >10, 000 >10, 000 595 1,950 1140 360 51
27.8 >10, 000 >10, 000 >10, 000 148 966 1040 170 52 55.4
wWo 1060841410, 000 >10, 000 >10, 000 >10, 000 >10, OPOT/US2WH05/034015

40.4 >10, 000 >10, 000 1210 5820 4970 1080 56 117

>10, 000 >10, 000 >10, 000 >10, 000 >10, 000 >10,000 58
>10, 000 >10, 000 >10, 000 >10, 000 >10, 000 2000 4030 72
>10, 000 >10, 000 >10,000 514 470 11.5 inrat, 23.7 in
human; 2 58.8 inrat, 31.7 in human; 2730 inrat 5

129 \Mpam P3dfddAn %&‘nbﬁaﬁl@ﬁhaﬁé @dsay wEé(ﬁdVRinEe&Saccordmg to

Eval uati on_of Loxapi ne Anal ogs The f ol

ivhished PEcEHEeS Sep £r%nBVEr & Urb ReERPAES &gwrjé}ﬁﬂ%%o (1993); and

Gixgiachdbial. b 85ibRkes, asgwq@emqtgsqwnﬁﬁmuﬁﬁamﬂu fied
anti hi St am ne conpoun using a nonconpart ment al

appr asiGling 91 SRR AhAEERoN 8 1he atHdd Bloey-iacakd agivite of the
software (e.g., WnNonlin Professional

ComroEn. RARGTREoVRHSCRITIG TEpRRAre Shoss nprepesHis biding gnd gndndicate anti-
cl,Hco 1ﬁ&?ﬁ %@ttl\ﬁ?td/lﬂgh &iaﬁtrélsuﬁ E@uﬁéﬁiéd%me%ffectb JLrthdRide effects of many
ations are done (non- SC data) between periods

hfowpl@s@hlbﬂammem tdwreed| vagions Ay el qqefttlpa'we HEnasy, problems,
&Fﬁ{l&g% {}egﬂd‘:t}‘lé: & % %&&Q&Sm tﬂé)b gg Bf Rk bé‘rﬁpounds to the M1-M3

I Stics I ng nmean, stan devi at i on,
xeom‘tcﬁrs,oreleme thé binding af the npmptgmd mathle |Hfi reespter, igreiindigation of the
%rﬁgtFr nsgecn mﬁr c{fl%ﬁ(e d8Ds 1D ZIETcg ’{o? m%agrqgée 2L epg%gol%'er&lg {:nruscarlmc receptor.
Bloadovart & dsigfwdth 1méasechd;peb1diglty foa tiefhistargide AROGEO- W()qld possess less anti-

0-.i1nf) nd Cmax are provided for each dose
ﬁfg&éf’fglcs eﬁﬁﬁ%ﬁi on, nean and medi an concentration

g?g;gf*}b 0%09*{93‘) P glil ? E%n%ﬁapplg 1n rrn.é/lgf E?lfl %(r)lcrl] thle S1’rnues§:(ar nlcr reeaeptors. It

& wadnythatihe dislasedborhmoyndd arahghlyrspadﬁqofmaﬂﬂmexﬂhmmlmaﬁnic

OIS TRt ORIt HeoTP T b Proirio spiih B iRtucing

g&ﬁﬁﬁmﬁe&ﬁth 1Peised spile@podtt hodted with sausa@riglcuelegtor fnhittiten.
5% confidence interval for the slope of the covariate
i ncludes the value of 1. Dose linearity for AUC(O-t),
AUC(0-inf), and Cmax is also explored by a |inear
nodel . See, e.g., 20 Gbaldi and Perrier,

Phar macoki netics, Second Ed., Marcel Dekker: New York,
New York (1982). Nom nal sanple collection tines were
used in cal cul ati ons, except where actual sanpling
times fell outside the protocol -specified acceptable
time ranges. The follow ng paraneters were estimated:
Cmax Maxi mum pl asma concentration. 25 Tnax Tinme to
maxi mum concentrati on.
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Crmax and Trma were reported directly fromthe
concentration-tine data. AUCo_t Area under the plasma
W@ omems4nat i on-tine curve fromtine 9 to the |BSI/USI005E34015
poi nt with neasurabl e concentrations,
30 AUCo- o0 Area under the
pl asma concentration-tinme curve extrapolated to

i ne

i nfi

AUCo_

ar

nity,
I

trapezoi dal

rul e.

esti mat

cal cul ated using the formula: AUCo_oo
+ Co/),o0 Were O

ed by

is the | ast neasurable
concentration in plasma and ? is the
elimnation rate constant estimated using | og-Iinear
130 WD 2006/ 034414 PCT/ U82005/ 034015

t er m nal

phas

regression

e

duri ter. hase. The numnber of
poi n?gﬁbﬁf‘si pFﬂF]S%WaIJEBﬁLHnSﬁ 18?1 1%t er mi ned by vi sual
rnspgection f the [data describing the term nal phasge.
\ IEest the|last three tijne points with nmeasurable
é&: B% (baeine) uskat i h M2 cgl cMBat | gphaTheAmpbaber ©ff 5 D2
poi nts used|n ?, cplculatjion is|based jon the |best
correl ation|(r2 afjust ec). obt al ned f or .the t?idgg@o 5900 ot
ints SCH | t r nia. ) ra ,000 ra
T o o L N gL e A
cltz_nsi den ed 181@0@(}”%@1@ d»af):oo@ Hteog‘cﬁrﬂmiog%b .>,19,’000 >10,000
eli1 M Nat1 an!nhacao 1t ha \/ 2 L > ™
E13 o ndt3Bon | RAYPIQ ?woﬁemﬁ 0,6316,000 |, 716,009 "48p0 1190
Sfstleni ¢ cl e31GA%} £ or i3 PR0Q h 312000 719,990 |>1P,999 3 10,000°
cll clul #BEd (IS0 1 AED.90B | MIPAO0 €] 2¢%9se) A9S0P 00 Rehort 1610
Cl9 B, ViB&r e | F20.M9spP 1480 |1511889%i | 8130 i it 310.008 170 96.1
otther rddit es >09.068d 1,090 r| a2t 1P600 | ¥20,888] lumid.089 1730 222
digst|ri bazi on >A@pocal F10;000t|e0,000 acimd,erosit @000 MN, 3350 434
ca cul ased usiogoo [510doe |f>apod a>10/bo= €lo,080 CL/H20s | 53.3
used t @osal ¢uhab®m V2{doobqdr>1008d I avasmoul a10,000Ut exsof 1670
aggn ni 51t3|‘/'at| QRe, odﬁh al;{lﬁféﬁklﬂ@bb@ 3!1‘@4)0@' $10,080 pefs‘z@é med 1240
% "ﬂsb“‘”'” '16'066' JL’r‘c’o‘bQ“L“\b 956“ 5H¢iébo \WJ‘HOB' OiThaz >10,000
Sy POt a3 O SY5bhoy P Tiobod J0.000 1+ 1990° PETVe sas0 | ess
el oy asq T SrOpRy | Thitoo 319 Bba VR S FERUBDT Thetid T ste0
oD clsol P o p10.000 T 319000 T 0000 | agen 210000 4SS50 | 1590
:‘%itr A2 vad 19800+ 31089 318000 3 24,0094 10,9081 %3@,000 | >10,000
MBTER| ARG MhAPP00 & >10A00f 7P QP% ¢ >10.800 in7/19989 | 7110.088 1y >10,000
30 90.6 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 5060 >10,000
31 [239;337;244| >10,000 >10,000 | >10,000 | >10,000 873 2200
32 3770 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 { >10,000 | >10,000
35 >10,000 >10,000 | >10,000 | >10,000 | >10,000 | >10,000
39 98.7 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 | >10,000 | >10,000
2 10,000 rat|” 10,000 rat
40 22.8 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 ' 1870 in
and human human
42 1120 >10,000 >10,000 | >10,000 | >10,000 | >10,000 | >10,000
44 41.4 >10,000 >10,000 | >10,000 | >10,000
46 18.8 >10,000 >10,000 | >10,000 | >10,000 | >10,000 | >10,000
48 271 >10,000 >10,000 | >10,000
50 31.8 >10,000 | >10,000 | >10,000 595 1,950 1140 360
51 27.8 >10,000 | >10,000 | >10,000 148 966 1040 170
52 55.4 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 >10,000
54 40.4 >10,000 | >10,000 1210 5820 4970 1080
56 117 >10,000 >10,000 | >10,000 | >10,000 | >10,000 | >10,000
58 >10,000 | >10,000 | >10,000 | >10,000 | >10,000 2000 4030
72 >10,000 >10,000 | >10,000 514 470

T11.5 in rat, 23.7 in human; 2 58.8 in rat, 31.7 in human; >2730 in rat
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Date Hepatocytes from Cell zdi rect Mnkey Human
WIllianms E nedium Signma WL878, exp 2004-11 Foetal calf

wa@eoodisHisher BW 14-501F, | ot 01104637, exp 1FCTHER2008034015

0.45 Trypan Bl ue Biowhittaker 17-942E, |ot 01104637,

ex Jan 14 Test Material Stock Solution CB-1/111/6 DWVSO

Fi sher BP231-100, |ot 041215, exp 12 Jul 09 10 nmM

et hoxycoumarin i n nethanol PSLB 22- A-15, exp 9-25-04

ACN Fi sher A998-4, |ot 041181, exp 6/07 Formc Acid

Fi sher 032879, exp 03-14-06 131 WD 2006/ 034414

PCT/ US2005/ 034015 Pre-|lncubation Preparation: Sanple

s AFRASELE ¢ Evaaton LLATBRE AR Mand 10 M
stocks. 0.1%formc acid in acetonitril e |s pr epar ed

by the addition of 1 nL formc acid per

acet dhe fallopang rhegpacokieticqaranptess #Fg ﬁ?lﬁ@}’fed iemﬁlil%ﬂathéld“@@lasma
c%ﬂ%ﬁ&%%ngbf‘ﬂ% %o%ﬁie%hﬁhl%ﬁ@ @61@90&h EISGER il’)ﬁcoﬁfpﬁﬁﬂélﬁﬂ approach

L acetonitril formc acid in eac
apé ppproigiaty ealidated Qhﬂfmﬂchéﬁm g@Wee@.g %mNonh@B@f%&m@s
r ngj '
N0 O o 5057 Sk b o
1almimg:eht1]ayonﬂ ate thynei(mreQ€idaiata) b@t@/n@n periadoif possibie. IPdse escalation
ta| I u n imately 15 L) is placed
q%ﬁﬁ%o ge%qngé’lﬁ enrrrgagc))/ %e(r%gfgelgﬁ%{otﬁ a 10 %:/oversl)i p. ghe
h e rraQekmpmtve statmlcp;hmh&hingmd:am, stirelast degiatiof, cbéfEcient of variation,
rosc roare ust.e nt.id
oGP G AT s e A HE op P fial Mpa el binetic
Iﬁ.fanf@drfby dose grb@ fIeseriptive statidies oo hawral Saghtetinsfodeet] AUC(O-t), AUC(0~

SRR e METBOILSTRLEE 51 SRS e 80 558 Sion

@%éhﬁl@gya{mgaﬁlpawl@dcel | s are dark, opaque blue. The %

viability is calcul ated as the nurIbeI of viable cells

di vi chtte BipPpRInEY fillopinedBicy ecieation iy sgplorp BY gpapng natural log-

ek forS N SHataRRBe i RabIBd D E(0- t)fAMCﬁbin@, g8l ¢Haetih a linear model
calcul ated: Viable cell Density ( = Mean 3 of viable

inelpdias theuived Iqectyangforpad dose moaﬁnqﬁeﬁfdase BROPOPRfEIS concluded it

tﬁ@ bé% c&@dencgn%&n?a@f&rﬂ%% PePmk QGvaYﬁJ[eliimﬂdes filR&alue of 1. Dose
diti onal nE|are ulrre to achi eve a concentration

]gfeallty)foq@@C(,Qgt)J éldﬁa(_o-qng) | Groaxqis alge explored by a linear model. See, e.g.,

' Gibaldi and Perrier, Pharmacokinetics, Second Ed., Marcel Dekker: New York, New York

(1982). Nominal sample collection times were used in calculations, except where actual
sampling times fell outside the protocol-specified acceptable time ranges. The following

parameters were estimated:

Cinax Maximum plasma concentration.

Tinax Time to maximum concentration.

Crnax and Trax were reported directly from the concentration-time data.

AUCq. Area under the plasma concentration-time curve from time 9 to the last

time point with measurable concentrations, estimated by linear
trapezoidal rule.

AUCq00 Area under the plasma concentration-time curve extrapolated to
infinity, calculated using the formula:
AUCy90= AUCq.; + Co/ho
Where C; is the last measurable concentration in plasma and A, is the

terminal phase elimination rate constant estimated using log-linear
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10
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20

20 Vol une of additional medium= total viable cells
(E) -26 nL 1X106 Cells are diluted accordingly and

WG@t@omsi4at room tenperature. | ncubations 198 BPCD1S2005/034015

hepat ocytes are transferred to relevant wells on

dosi ng plate. The remai ning 25 hepatocyte suspension
is conbined and placed in a suitable container of near
boiling water and left for 5 mnutes to inactivate

the cells (for inactive controls and standard curve
preparation). &8&sdioduringdled teiviEindlefimimciyi ﬁlSasar’Ehe number of
transferred to contraol l1s and 19

medi a are tranR¥BiE et ip4- Glpvfatipn 8’5?1?‘?1%@1%“ Vlsuél ingpggion of the

are prei ncubat gd, fQkrithg e asninhbpiEsé) - At 1IBR A b MSeddife points
started 2 L of tgproprlate test conpound dllutlon from

dosing pl ate. Pithmeasuighle vdnes NErrIset B Ao flaHatone (s pppber of
set at 37 C foﬁmﬂt@%é@?ﬂ TRbiehiiohds PAsBd bR the bbARB&1Nida (Bf
incubate is renoved to 10 a m nute quenching plate

cont ai ni ng 150adjusiesd Pbiained fr ghetinge pe ﬁé@Sﬁﬂbma&ederawl
stored refrige afnokh ohdg, 83

50 L of mcuba%lg&l%ghr r}rlgl%/ke(f&%aJ mwrl}u é qug%&ﬁfongmels

pl ate cont ai ni eepsiERdito srvertatslyi delfmb the-ternizal ghimhipefigrephase if the
acid and stor ed 132 o 2006/ 034414 PCT/ US2005/ 034015
refrigerated or® on Ce: Fol | owi ng 120 m nutes, 50 L of

“Tncubate is r eEhmeﬂubmhélﬂBfeMMmed@Mém(@hM}g pI ate

ntai ning 150,L acetonitrile.+ 0.1 % form.c .
éﬁor ed refri gePATBHCSIAagEf> koé girajgrious bolds or il ]";68 ca%u?iged Hsing
frozen in i ncubetfoulf| GL-3ose/AliliRs, Report GEA, where F— Absolute
centrifuged at_-4C. at. 1400 x for - tes. 100 L

of supernat ant b’iogvad]iaﬁﬁ}fyegor\ﬁlf’wg’f@ﬁ{eﬁof}\%qné‘fnsﬁﬁloghaI ysi's

9, pl ates, plat %mieeofﬂimdoﬁ foﬁi 2l Foudds of 20Ginistiation, talculated using
anal ysis. Preparati n of rv

standard is prg}? €by YZhe %[L?%ﬁ detQCEIcéjf‘%l\%/ﬁ\for

a8V Reusabitks ONRIndiMisttaddn, KL of inactive hepat ocytes in
standard prep plate. 150 L acetonitrile + 1% formc

aci d hgrmasgkiefiaanalypis istesiqrasddsigahmhioptn Bl[ogqsgon Eeitigp

?halgr &%&5@6}9 fethidns3. 3 bANSf ekGbtivE biati e subl a MlesAhd standard
standard plate. 75 L inactive hepatocytes is

deéisian ais celsnlated imMligresafisExcyly Versionddi))-0. 1 pM st andar d
Ist rﬁ@lﬁlﬁcﬁfs&%ﬁ‘tﬁ?&ﬁﬁ@gi Xiﬁ Hunlad céfypfég&véd"he&)%cytes was

plate, and m xe yt| ration. i al [ ution

asaycdns followst. 75 L is renoved fromfinal standard (all

wells contain 75 L). Plates are incubated at
appr%latcl SS? Cfor 10 mnutes. 50 L is

nnnnn Yo 1t A ot A Al Al Ao | P + + H : 4 =N
trafsrefrfrea it o Lri perar-a—guefe 1 Araeiainr i matime e mp ;s oy

L lacetonitrile 7% form c aci d. oprates are
cemtt | 'ﬁ%ﬁ%cﬁés‘ﬁfbﬁl ll&dire&a”p' €3 and D_Ii;lééyt‘ Super fatant
1:|]1 wth water as above. anpes el OT €ed frgzem at
-F 20 Lwﬂ["éﬂls EQE _.IIIIU 51 n?‘ frepat U&%?Wlé’f%n@éprlbmllléu
M MUTeSEal Y Bif sbqiat Ment at 1 V‘BSFlshéﬁBwa-sbPF lot 01104637, exp
prli mat e and 90 405 for human. 17 Feb 10
0.45 Trypan Blue Biowhittaker 17-942E, 1ot 01104637,
exp Jan 14
Test Material Stock Solution CB-1/111/6
DMSO Fisher BP231-100, lot 041215, exp 12
Jul 09
10 mM ethoxycoumarin in methanol PSLB 22-A-15, exp 9-25-04
ACN Fisher A998-4, lot 041181, exp 6/07
Formic Acid Fisher 032879, exp 03-14-06
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20 EXAMPLE 7: dinical Evaluation of Loxapi ne Anal ogs
The goal of a human clinical trial is to collect data

worootblodief f ect s of | oxapi ne derivatives. SuchPdEUS2005/034015

i ncludes, for exanple, clinical signs and synptons

from physi cal exam adverse events, |aboratory safety

(e.g., hematol ogy, serumclinical chemstry, 25

urinalysis), vital signs (e.g., blood pressure, heart

rate, tenperature, respiratory rate), and

el ectrocardi ogram (ECG data. The clinical trials are
conducted as follows: 1. Subject Selection A m ninmm

Pfe-Tndubatiyndueparatien:used (2 enrol | nent groups of 9

subj ects each). Subject 30 candidates fulfilling the

f ol | oveimpdp is didited ivith DM$®.go prepaned 0@ Ltl\@&rldl 18 Lﬂ\éstocks 0.1% formic acid
articipation i d V.

B} obe e pllbadd ol T Sl o 1 mRbiDACANL 1y Bttt Ggro RT for

Anmnthts). hIOmnii&% 6of anﬂh&d) mmuﬂe% wmﬂaq@ﬁnblﬁng pletes dizlprepactl w1th 150 uL

Desi t litap. L
s ince0- o ams ad b oo Y5 Bt by Bliespled
PCT/ Lﬁ@@%ﬁaﬂ&c@%@m iRelé Al 190 e af dell)suﬁ)kibslcﬁﬁfs plavéd ito a microfuge

clinicall [ j gni fi nt sc¢ree res

fubp il 6P iiL BQ@? "%ryegn Bliggplutien r&sgﬁ%‘ilx Bx yez*rém‘g@ﬁﬁn&% pmount of
% afined S1PduBSnsieA UppARIBSell Uk L) sipk@e@fito HEleddt®macytometer with a
foll owi ng exclusion criteria are ineligihle for

pryierstip; bhe heghcytametseisplagad ontg thesfage g} ghe grerpicaBedddhgfocus and

bvidafd LRHRted GBI QYASGtnRhe sc%gh&le TR MeVeld eRRtdusabe¥ &T&@ils in the four
emat ol ogi c, gastrointestina endocri ne, i mmunol o

deipifneanaghldividedagnepogf the heamacytepelsr atecpinte]. Jdglle ce Is afe
E{ha%s%rﬁf rQﬁndPé féc\%ﬂp{ &k&%ﬁﬂﬁb SRbASBle celrk AL @ﬁrléi é;ﬁaquehblue

roni c or onal a ies requiring treatnen
Hl r eBledt arabﬂmms avnlcalgtsduast npinber, of viaklefcehndivided by the total of cells
%@nlzole) within the 90 days prior to the study.
i'story or presence of alcoholismor drug abuse wthin
t he pﬁlﬁvi@lqwﬂrcbnsitymbaudmumbemfwalblerr@llusre colcelaeds t he

90 days, pr K av i}

i oo Rt Do By kDTS M of aBR R RRES RERL LA TR, Yol munber of
exblepelnES =af x 26 eresmpfdlylofl ool nt TheradiGape] ngdia(required to achieve a
sodi um.sacgchatr j glycerin, U S P.; orange
PonERFaLio fﬂ§ﬁ I%ng%cﬂ%%%%entlp0|se U.S. P.

opur i Vblﬁdle wmlit)qnanﬁedlematedl ﬂ@lﬂa c¢lB@E) —26@ahat i on

(standard donati on anount or 26of bl ood or bl ood
products within 90 days prior 51¢ he st udy.

Par t i célpatd @MitddhcédtinfTang btiofad@afoohﬁbmberwufw n 90 days

prior_to the first dose.
Incubations

198 uL of hepatocytes are transferred to relevant wells on dosing plate. The remaining
hepatocyte suspension is combined and placed in a suitable container of near boiling water and
left for 5 minutes to inactivate the cells (for inactive controls and standard curve preparation).

198 pL of inactive hepatocytes are transferred to control wells and 198 pL of blank
media are transferred to buffer control wells. Plates are preincubated for at least 15 min.
Reactions are started 2 pL of appropriate test compound dilution from dosing plate. Plates are
incubated in an incubator set at 37 °C for approximately 10 minutes, then 50 pL of incubate is
removed to 10 a minute quenching plate containing 150 pL acetonitrile + 0.1% formic acid and
stored refrigerated or on ice. Following 60 minutes, 50 pL of incubate is removed to 60

minute quenching plate containing 150 pL acetonitrile + 0.1% formic acid and stored
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20 History or presence of any disease, nedica
condition, or surgery, which may have an effect on

waleag/oatasor pti on, netabolism distribution, orPCT/US2005/034015

excretion. Wight loss or gain (109 wthin 30 days
prior to the study. Regular consunption of (e.g.,
nore days than not) excessive quantities of

caf f ei ne-cont ai ni ng beverages (e.g., nore than 5 cups
of coffee or equivalent 25 per day) within 30 days

rBfrigBiatell @r bl Re S Folthyving AIlYmaRe) J0i pQrbﬂlﬁtaﬂaate Ilsfrefnb&d to 120 minute
opi niion_of the |nvestigator

(glglgﬁh@}&p Fimsontainipg &5G 1y a I fﬁag’f?% ic 8?15 3}1@ stored refrigerated or

di’ﬁ@é'“ Bletr&ilaiRfnl; 80 uQ'is 624 MM nkatkioAMBRites AThes Sre t@ﬁd&ntrlfuged at ~4°C
ubj ect who conpletes the study screening, assessne

avebd®) g foreld gribiasi 490 gl OEwpﬁ@maat is gihered With 10Gi &atef ranalysis
ﬁﬂ{s ?fa'tég)&e' s?or@cgﬁézgﬂ elog i AYSadafigRt | fication nunmber

ecel ves esl gnat ed doses of the nodified
ant| mrspzamimoféﬁi‘tdm!ﬂréébb@esaccor ding to a random zation

sche uﬁ@?a ﬁﬁ] % ﬁst g?rr{hesgd?l?tf@x de ;.Eﬁhcﬁ'lb g@k GosHY BlutiBns to 198

the clinic p f preparing 0 are
uioof inavtive hmatqcytes instaadaril preptplaie.i 1Ho 1df acetonituile crg) 1% ifiefmiigacid is

%%%‘} {‘%g dgllfglléf%?%: 1&§SPDEJ;U2§ 5303 ;ﬂd \R ?gltgpslta%ﬁdi‘ﬂ}s n%lsferred %nto one

donemss bfad dtandexslpians i 191 6. Ifnmtlvb ﬂlepatm:ytes @wrdddefd tamemaining wells. 75 pL

Val ulta"h\g Fg{}\%‘r‘i{ ]trsgﬁ{lﬁtagéagl{rl%’ ) %ﬁ r}%?o %m1§ %Inbt{hg glta??é, T mixed well
B}TMQﬁfbh 08¢ dilw@ion tid@ntih@dl 9iuhds reamsedfom 'ﬁnal%ndm'd iﬁalywells

occurrence a ngj xcl usion ¢ qi

TRE T hidlak tPEﬁteS&a%/@F@ét‘*g%?HP%,Ox‘mﬁeFyf3t7 Gt 10ami nHtegl 0
®aste@ed ifdstandhfd Juedhgfldte tdiRaihinfg @60 ik Yicetdnitkilee+ Gﬂ%dibrmm acid.
10 Protocol violation. _Failure to conpl

h stud
Ripteareicapisiusrhaong Vi earplysepd dilute supempget Ve bt oove.

@ﬁ&lggﬁemkaQﬁﬁﬁghﬁ,gﬁxyelI as details relevant to
w t'hdrawal . Subjects withdrawn fromthe trial prior to

st udyFer eempbamid Snthe helefgtes remaining Ebingtss slimdgeiment 4 Qrim, was
54 0 SOARLELAOR 0SBl ks, Wi (P awn due Lo any

adverse even er serious or non-serious) or
clinically significant abnormal | aboratory test val ues

oy i EXENPLECE: QlutdlRra o b Rbm ol L1

t he synptons or values return to normal or acceptable
level 'Ic'lie goal &f%%%mgn gl){mcatf Hial 1snco ccs)ltiecgczi'l tt'c? 5t the effects of loxapine

derivatives. Such data includes, for example, clinical signs and symptoms from physical

exam, adverse events, laboratory safety (e.g., hematology, serum clinical chemistry,
urinalysis), vital signs (e.g., blood pressure, heart rate, temperature, respiratory rate), and
electrocardiogram (ECG) data.
The clinical trials are conducted as follows:
I Subject Selection
A minimum of 18 subjects are used (2 enrollment groups of 9 subjects each). Subject
candidates fulfilling the following inclusion criteria are eligible for participation in the study:
. Healthy adult male subjects, 18-45 years of age.
. Weighing at least 60 kg and within 15% of their ideal weights (see Table of
Desirable Weights of Adults, Metropolitan Life Insurance Company, 1983).
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I1. Study Restrictions 20 Subjects do not take
prescription or over-the-counter nedication (including

wheooemb441pr oducts) during the 7 days precedi ngP€hES2005/034015

study until the final sanple of the fina

phar macoki neti c sanpling period has been coll ected.

Addi tional ly, consunption of foods and beverages

contai ning the follow ng substances is prohibited as

i ndi cated: Methyl xant hine: 72 hours before each

dosi ng an ‘Médlitfaﬂyl g0y sibfeRtspaitd athicafly 2Bighil¥Rht@creening results (e.g.,
collection, i , caffelne bevera es_and eqU|vaIents

(e.q., chéa&v@raéqr@ Pipdilesy medigal histogiss, KGRy physxatgRey- 72

hour %u@ﬁ@%aﬁdﬁﬁ@é"fuﬁﬂﬁﬁ%@e%@ thelfBN gL SxtiusidiCrigtal a%jlnélf gible for
sanpl e " col | ection di cati ons taken during t
®Beticipajien ji theptudys study start are recorded. Any 30

medi catio I | Ion

(e 60 dayLoiedtEprepdle BN Lo HEARONT, pitkloficd Epetgronal
Subj ect Shemetologiy, gaFheintesirat, wrdbcGoandmntunblogin desmatologic,

adm ni st ered n hin 14 days prior to

dosi ng, medi ¢ I%fgm grsl{gc% Atggds e%mgr aphi c dat a,

I nel udi ng Histaiyer pssence a'gsieeprdmbﬁderﬁody wei ght (kg),

hei ght (c alco . use, ohacco ,yse are

re@or ded. lﬂ’&@S B’SPE%‘?&%’P&P@E@I%Q@E’B‘}@W@t wih & receptor
subj ect r eaRLMASs B P RYShidde, SXaRI-H18f Wlkin HRIOWEYSHor to the study.
conplete vital signs, 12-]1 ead ECG, and | abor at ory

tests as JHeteniareesenrhef tledhoksm oF Jrug @Buss Witk theipast B gears.
foll ow ng:

rod bl ood TeafqerBERERRRLe b 8 AEERA G Rlotmal ")

celel countKnownthygeérbdneitieint maﬂmp;lmtaedc eeacnmuﬁottheeanuﬂyl\zlﬁkg pbssible
b) Serum Chem st r | ncl u S

creati ni n€*°PEIRE émf}% ﬂlg?g@@apbﬁ@ossogmrq Bedprm, F.C.C.

bi I'i rubi n,glyegatly.ne.; phuagphokor; nﬁaﬁylééual@se 40Gagtipoize, US.B.;

acid, AST (S and triglyceride c) Winalysis

i ncl udi ng gﬂ%%‘ﬂﬁr oéﬁ%aq%%‘foé‘?pouﬁ %cose, nitrite, pH,

ketoones, 1bynakbd isRAGRNdorRRGEAhént BF A¥leh ¥ b1Bdd drbWdidProducts within
Ieukocyt es, @;otel n and bl ood; 10 d) Additional Tests

i ncI udi ng 9 SRR fethEFgy-screen, HosAg, cannabi noi ds,

HCY,  benzgg ‘ﬁ Hlea%o hEQﬁmc@f'@iQﬁ&ﬁ‘lﬂh Bé*ﬁays{} BP0l thd frsfYose.
(1gM, opiate coh o cocal ne, cont'l ni ne.
Sulj ect I\/&hsdgmmmteseﬁa bf awtchseaseenhdlué@dndm@npasurgeeﬂswthich may

36 hours 0 g,ef QL Ee A8 é"g\:]sﬂxé)tlo qlr%%abs)ielf.rg ndlé)uf-lb&hon or excretion.

24- hour Y UL &V eh urn

f olel oW up Weighflosre gair €Kl 035 vémilﬂ smdayg ptibeeto filiensaldydose
or upon early wthdrawal . Subjects remain
setti - r ecurfifgRlRT cansyERiionsf (¢ &emf’lierdg-’t’s thangnf} excgssive gugntiges of

drug admQfsihé %ﬂtﬁﬂm B@%@a‘é@g (e. S RME thaB B\aPSET BIENErSquivalent
occur at any time, J ects are pI aced in an
per day) w1th1n 30 days prior to the study.
. Any condition that, in the opinion of the Investigator or Sponsor makes the
subject unsuitable for the study.
o Use of any prohibited prior or concomitant medications.
Each subject who completes the study screening assessments, meets all eligibility
criteria, and is accepted for the study is assigned a unique identification number and receives
designated doses of the modified antihistamine and placebo according to a randomization

scheme. The randomization scheme is available only to the clinic pharmacy staff preparing the

drug (who are not involved in the administration of the drug) and is not made available to the
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appropriate position or are permtted to |lie down on
their right side. Subjects do not engage in strenuous

W@eacws44y4 at any time during the confinenent peeT/O82002034015

Standard neal s are provided on Day 1 and Day 2. On Day
1, subjects are required to fast for a m ninumof 10
hours overni ght before dosing and for at |east 4 hours
thereafter. However, if the option for a previous
dose in the fed state is used in Period 3 of Goup 2,
sabje&t, anglagtsl ob hphrbbRtof eataffirespghsiisie faGhathonitoriag prid ©fluation of the
dose. In this case, the high-fat breakfast (i.e.,
aéﬁ‘ﬁfeo?‘ipﬁ%‘inéﬁr 50% of calories fromfat) consists of
two @ggiect fria§ Be withBiatvinGrom thvbusy by MBS Peihcigdl IRacHFiortd¥ahe
slices of buttered toast, four ounces of hash brown
fobevaingE8songnd ei ght ounces of whole nilk. Foods and
beyer agesg c%%ﬁ?r&%aﬂreﬁ@cf(ff%' r%&clﬁélb‘ﬁ&%ﬁi‘t (e.g.,
chocol ate bars) are prohibited during confinenent.
Waeer i s Motprgent theirtbealttf. r om 2 hours before until 2
hours aft r. dosin Water is allowed at all other
tifres. H%f??je"r‘?gﬁil s are provided at approximately 4
ang 9 houmfff@ﬁmggmcm(gddrbgneoaenand at appropriate tines
thereafter. 111. Drug Adm nistration Subjects receive
t he dose F@mfﬁﬁéﬂleﬁéﬁemoﬁ@eé@g}’gned according to the
rapdomi zatP 51001 ohgdyl e for dosing sequence for each
dose (enro nment) group. Subjects receive the assigned
dose i n aFgihas %o chogilnyith sipdy dirmgtionst hi n each dose

grou oses ve an I

D06 s s 7 i KB e B maPlofutRrolia: detals etevant

9 avithdraelall NSubjeatsreik i ewmfrdrh éhedidal lpkier fol shudst colSpleiiecuslepeall

i nstructed.t IIowteds.At al _qf 240 of
BRI ST R e Aot bR s Bty TayeRe cven

((vhﬁth\éﬁdeﬁbus ((rgfg)ﬁgeﬂikﬁﬁ) dﬁy:hﬁhﬂ[yl @@h%danbﬁﬁleﬂnﬂ bdasirn st values are

is added to the e osin

qvalu.ateﬁ& theJRyestigaio sr‘veelamﬁgrfg%e* S e & daf@rﬁ?%@%”@g@ég‘ék’wed up

ritil (HRREADREhslodvElResABflnt 13@Brmid18r dRBmatle Riels,of jidaed bedher

i s consurmed by the subject. The starting dose for the

Jovesiigatiaman dose | evel is based on the toxicity and

Fakgly ReffiBidnkes 1n the preclinical studies. The
equi val ent body surface area conversion from human

‘rat i 3biEere dopekiskoPisgTipHm MAeHBecOUNRTdReination (tachuding herbel

mv%ltﬁ %&@7 REGSFeceRRE theRRR1dG 'ﬁntll':thé final Qa 8 86the Pinal

kg/'day for rat and body s ace
eyuhacakisatic @mpﬂleg pwodth@éb@a@plmteén tAddtl’@Q@lM, pongpmption of foods and

/ kg/ d
o aﬁ%ﬁ%&ﬁiﬂn‘?& Ryt Rl S BB timdReibm 107115
ny/kg/ day Methylearditise 7@thods b‘gfor@ad’pthsmgl anéﬂabl}ghmwtme wfriod of

5_28 ngNolASE Lsglg(g) 68 . 61{%%: % aC e}-%%g e %ggsetg farq equf\%'ien cfgs peor cl?ocolate bars)

l'imting tagxprohibited G ade 3 or 4 according to the gr ade
scal e rmdlfled fromthe 15

Criteria Aleghobnth kv befpre ﬁaé’a dP%}n%gnT%)tg{o&g@H't ths pF‘H‘éi of sample
study nedigftdieR | S

All medications taken during the 30 days prior to study start are recorded. Any
medications taken for chronic or seasonal allergies in the 90 days prior to the study is recorded.
Pre-Study Subject Screening: The Informed Consent Form is administered at

screening. Within 14 days prior to dosing, medical history and demographic data, including

name, sex, age, race, body weight (kg), height (cm), alcohol use, and tobacco use are recorded.
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observed in any 2 of the 6 subjects at any dose |evel,

dose escal ations are stopped, and the prior dose is
w@oemwsiosianed the maxi numtol erated dose (MID). PET/URM05/034015

subj ect at any dose | evel experiences a dose |imting

toxicity, the Principal Investigator (in consultation

W th the Sponsor) decides, using good clinical

judgnment, whether 20 to proceed to the next dose

Ievel as planned, or to adjust the next dose |evel

cBreb £i040 4 118 sidATRaRin@iEHeludiig SorBSlés witalaignen2iéad ECG, and

done or all groups foI I ovm n the previ opys dose group
lphpratppy destieasvipreifipdy The "IlPd[rﬁ ﬂ%ﬁﬁﬂw’ﬂ‘%s es or to
adj ug ) dogeRafd ‘i\@cﬁﬁhlngﬂﬁ%dglo@ﬁﬁi\/f(yv rEchElooch:e@lrU?oﬁﬁjt hematocrit,

doses rrayﬁge subStituted with internmedi ate doses if
erner gi ng M:Cffé(t?,wlme thﬂdeﬁeBBPWtWﬂl diféezepbial E}eté]@h‘é)“nt and MCH;

appargnt (i. s g«gﬁr@%ﬁ i haneabenbe AR TG a0), Frdfinine

4 event) from dose t hat "suggests
need to eslkalhrwtrélosninaeses lgbpepsg, to@bblémbm CESATNTL Oﬁlﬁloblﬁﬂsﬁ (CPK),

permi tted t%o&{ulml ] 8@'1"3@68?5%&%&1{5{ dagi pal

I nvestigato ’un(fequa an erdbility have
been djlenoilsineigsie dlcatdmgtuppqzalraamc ansscolasygncode setritel pH gfefones,

§bagment  S5PHEBRHL SrarRiee o ik PR by et looc:
st op dyhe giddiiynilaresd iwiuday MBS aﬁmendmg saéenaHbsAg cérombinoids, HCV,

rel evant o t he safet f the cts e .

Pri nci pal ?W@’%fqpb“gf ﬁc?,ez\p?p&\%gmg}% pétl lsdAag%lJiF’é)PlﬁFe,s » alcobol,
physi cal examenaid coftifiggul ts, vital signs,

questionnaire, and clinical | abor at ory . r es S (£..0. ¢ i
ser umuRifshMana gemﬁgnépﬁpﬁ@?;e hoysed ﬁ'gﬂ% ilegst g%%ou&ssl?erﬁ(g( dosing until
SHrifle iR o B8 21 -HoRF pditdoid &ahksy TRéyowilIfrétaaNfor £ RAlbgagy WHiinae week

screeni ng or the 137 WO 2006/ 034414 PCT/ US2005/ 034015
follewing s Tt fles or wpRn afly NethBaMal nvest i gat or det ermi nes

it hewRERIk&REn ‘é‘éthll-reg’tﬁn%§ﬁd)e@forﬂ’i@ﬁr§tdf s olbwinB@rug
study based on this review. IV. dinical Cbservation A

wbmintsoitogy Hgafﬁgq:r shguldadyerpecayents 8§quy atrflgﬁ dimegsihregts are placed in an
%ﬁﬁ%ﬁﬂa@éﬁ%ﬁg pLite EQ‘P‘H?% tBlie dowk Bﬁﬁﬁir Right Sde. RAGHRcts do not engage in

owm ng each dose, and one week
§tonh@wiapigyityaéaryi taé durihgghe capfingrpatipezadt y wi t hdr awal .

Bl 00 dSt%?Cﬂﬂ f&ad elﬁg ?fo%e%h Pay 1 ZlH ay ar engsiy1e ﬁb?ééts atdf{uired to

ntravenous into évacuated
gis'aﬁasa mmbmammcﬁ 10 Abwrs pgersighli heforé) éqwrg amd forendi dpget 4 howas thereafter.

%qge\?ﬁ, 1%% Pgtlcé‘ngg dgre\rloutff S€ %‘l thg’ fedlAétate6rs u§ed i Q’eliu}t??; oﬁ@roup 2,a

rine sa col
piaedd ablbgto it mdalrik gg'eﬁ Bénfiruesipaior toi dotee rTu a‘ths ease,thlagh- ﬁad breakfast

anpl es .colle rln 10. the interval t
Boretoxiaily bt o ot emided Sep AT el el Pmten o sips of
bﬁd&ﬁ&w@fsﬁce@bf Witleked todtgtfor@aeks behhsh biown foboes xmdpighoounces of

t he predose \£0| d and the voigd.at the

f the 8
Hoeke TGPy NATEES Cai Y G en S BT i p A bor) ae

ﬁ)m,ggd M c¥hekenidae tinme of vital signs coi nci des
vvlth an ECéonI , the V|taI |g s are take
(¥]

pri or Watst ispet mltteg\yfg}m 2 Beurs p aptil 2 hours af[ler osing. rWa’cer is allowed
at all other times. Standard meals are provided at approximately 4 and 9 hours after dosing,

and at appropriate times thereafter.
III.  Drug Administration

Subjects receive the dose for each period as assigned according to the randomization
schedule for dosing sequence for each dose (enrollment) group. Subjects receive the assigned

dose in a glass dosing cup, and within each dose group, all doses, active and placebo, are
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15 vital signs coincides with a bl ood draw or a bl ood

draw and ECG the vital signs are taken 10 m nutes
wW@eri06/034404 t he bl ood draw. Respirations and tenpPer/as208034015

is nonitored at check-in, 24 hours follow ng each

dose, and one week follow ng the final dose, or upon

early wthdrawal. Single neasurenents of bl ood

pressure and heart rate are taken after a m ninmumof 5

mnutes in a sem-recunbent position. Measurenents

dagliBitedd bi thE satldAYurkOR iR The @uBlerBNAL Siltgebiie istriicted to
an_AVS rrachl ne at check-in; 0 (predose); 0.25, 0.5,

WaﬁSWt@ of¢.5, 2, 3, 4, 6, 8, 10, 12, 18, and 24 hours

post dogE o?ﬂﬂ‘) IQE of %t‘ékls éﬁ}eh Qb Bsihf A fdedi BhatediGRtionT the water
upon earl dr awal or any heart rate neasurenent

(gesised by p aqmawé@péow volimgkia addef g0 the spptigddasingjopp, swirled
B8inké QH(F ‘eﬂ]gweiﬁy sﬁﬁj t&s Tin@ﬁo?d'cess%‘re%ft'ed]twm‘%tand then the remainder

appr oxI mat ours prior to dosing, measur ement s
Qfﬁhe‘batgvdcw@ssdjbsethaﬁubJMart rate, taken 2 mnutes

aPAr e 3, i Ao F R IS ik o Ser PR BhLCR B et atya%;é ety

st an IS perrorne I eacC
Iﬂoﬁbem thgpredimidahytudiesat Thei equisalentdiordy sutfapgargi ccmv@ay)n from human to

B

Based oﬁ)NOAEI&)f %,m@kg/&}dfoﬂlfht hmlh‘ddy paréicd egayalen driterig, the equivalent

f.ol. Qr,.u
JiFE P U0 b FEinaloO et STEl a0 BERY R A npamty gy o
Bise® 5n Nbﬁgﬂgdl?d nnac(ee slag*/ygéda&b thesdaaades thg %mmﬂnﬁﬂ@s/l 0 of the
are _recorde or 10 seconds. 3 L an
ROgELdoss ngpis+ Shsietisnars propsad of LOLBE iR el NOAEL in rats
al | sgideetimmitimtokRiY 662008 bt adeerding to @e@m st41¢ matified from the
| east 1 mnute prior.to each 12-1ead

CG
WO Bpmon JaKicity fitssiei- gapepdiel) élF?Pé‘?detg% F@laet%?z‘s ¢ ?j’r‘“i]yamﬁdwatmn 1s

@Eervb@ 1oy @|o§' the \W\&iBjeb %t iy @ sObvet(dase 6:041REdNY afe stdgpéch afd the prior
bl ood dr aw, ch be taken follow ng the

dee isgonsideyet @smzunmewlmz@éw d®I5 A physici an
exam I?? {%@&I R 4B @&E 1361 SGEEEBLNHosERGNINE A3GKtyl the Péftcipal

hour s ng €ach dose, and one week follow ng the
mvaﬁigatéoéecor@ulmlp@ withdhd %qurh@ﬁcalmlusmgﬁmq qligieg] judgment, whether

%é)qg@egél{o B4 ex@ﬁc%e @&/ref é)srdgﬁ‘?xe@tor R} st {hla HB& dbde 1968 B®%nward from

cessary. ore vit Si gns measur ement s
theldoserplpmedi oBtes amdulmtlon is done Eor all grpupsifoiiowingrtke provipwopse group to

BB R e Qi gl R SRR gl Btk "Radiionaly, the
plassdioss nary\be sumhtu&mla#ndgmtermexhdtte demshf asie@hg sofedly a\mhrablhty
vert cal mar k ro Qi n
Sirg brsaPR e Aorjerenad gyt BTG s Glagh A8 AGLRD from he
w&béﬂihgbﬁﬁé thatgﬁgg‘erstsbﬁésndehﬁi ¢scalate ﬁic?r@ﬂom]yert ness at that
tinme._The subjects are instructed to i
p hysi @Psgﬁn"t’i‘?mé“ltsdfs prlyp e‘éﬂye%’é’vl@ lﬂ?e(’pér\}%{}fgg ﬁ%w@ral f’nvethlPéator
8416 bb[fét? Bhd foldrdWEIRS BEvebERR ﬂé@cﬁfé&ﬁecﬂ&tfthd’lﬂe‘hb@ lbwidose. In all
itiaon a specific |an|ry r egar di

eaﬁesnﬂse Pr@“@é‘ﬂﬂtﬁ?ﬂ%ﬂé"&}?ﬁ?so%ootiﬁ TRjgadjylgment to gReide’ W%etﬁe& fiRyadjust the

gése RPH SoPRS b @PBase POlarPAiSesWREHE of A10fabOW 1BI8vAnb® thé Blitty of the
ose, or upon early wthdrawal . Questions are posed In

aubmﬁ&spemfl C nmanner so as not to bias the response.

The Principal Investigator reviews check-in data (e.g., physical examination results,
vital signs, questionnaire, and clinical laboratory results (e.g., serum chemistry, hematology,

urinalysis, and urine drug screen)) for clinically significant changes since screening or the
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Any subj ect who has any adverse event (whether serious
or non-serious) or clinically 15 significant abnornal

wo aweiaf4os y test values is evaluated by the  PCT/US2005/034015

I nvestigator, or a nonitoring physician, and is
treated and/or followed up until the synptons or
values return to normal or acceptable |evels, as
judged by the Investigator. A physician, either
on-site or at a nearby hospital energency room

ﬁ&ﬂbﬂ%lp’éﬁ&[ STKdI&ﬁlEi@SEthvé@ﬁga%b/deﬁe@xhhﬁyﬁ‘ tiarhabjestowitl\be dbsed or
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0
f ol | dwhampatology paelyd PR Ghoistrapanst and aayrmalysis dcrerformedpt
s@%hlﬂg g@%hcché&'-lﬁ aly %ﬁfs%ﬂ&wlﬁg Efcﬁ%gee glnd &Q\e@ereﬁ SoIRWARY e final

are usin DRA (version 4. adver se
dogaror bporprarly ennﬂaérawAE)Blp@l wRplag rﬁmrqxamteld 7 1pk) %mlbaﬂed from an
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t(lé ittdruiaregnot pavled. eRaviplosd is admsaiafedramainplea Obe adndmg times are at will,

S S AR P DS SR 30 e s o

wersdered related to the medi cal product 30

(ICHWHO). The I nvest r revi.ews_each, event ) ..
& S bigpaste mem LG e St tioess PEs s g pE GIAT signs cofncides
WK A ECGd)nl}U elvil fans B@&&kdﬁl 19 ,mlﬁllite:bpﬁﬂrYo tha [BO0R t When the time of
certainly Each sign synptom reported is

. ded
101 e qobies SE a b0y A5t MG e ROUBE G e Vi s are taken 10

ﬁﬁuﬁ?ers SlioPBdhd lSoddRhw. RE’éilm‘éﬂl&ﬁ aBd teRfpeRiture istohdiored at check-ln 24
ationship to dru 03|nglﬂdurat|on and outcone of
¢

lwemfoavwg epeh dese, ead onprecok deliaying e fmalgloggnoppeyeycgdy withdrawal.
g%lg “‘%%QE I\ﬁ'@“’&%@ood%ﬁ%b\ﬁé LA PRSthRE afethleAdrSEVRIithYn BF § minutes

The "adverse event is easily tolerated
mmosemmgmh@tt psiticar NSgasurgineits tidien quringtsiugy pqnfinempnt are monitored

?Sﬁ AR me} ne%ﬁ%%&l?ﬁl, Sgltﬁ@&osé)”béFf(?f Q73 ths dak |y 6. 8 10, 12, 18,
Ivity, Put the su | e I's St abl e’ t'o Tuhcti on:
z(r81)2431wsm©stdffd¢earddme mek follewingithe fined dorecortupon payly withdirawal. For

an C1lel'a.1'rt Eite rr}rlgasuge%len eé}ga%r\{ﬁsglt 108 %eat?Pér mlﬁ{i‘ﬁé tﬁé héaptq'at@ %H e rechecked

VEr se events ar edures
fvﬂi thinwked latedl On Dagrli, mpmslnmteiﬁ 2¢ hmms pruarte dosapB meadsmﬂnents of
s.and

he onsor t hi 4
b P e g Ghs Mgyt S TR o tsolibdd s Pborived above.
event & sahdard eBad EQGUG pérﬁirglb& ¢or eé’chﬁﬁbjeaus sodebn@afgsen Day 1 at times
Eve (S an oward nedi ca C
caincitipt e Day e of LhowS ortTh doseamg 1 £, 506 fud § R postaose;
6€PHY 1 5t 1 Roud reasdeant hy1.5lizs abi, l6] ind 2amhotiRGagaGsE] aldioas week
requires _10 inpatient hos |taI|zat|on r ol ong
folguinedhe ﬁ%égﬁetoapp%qarlﬁ fithpeawal. X%G%Wa&ﬁ? yerformed at
OB hRQRPILIEE nbdagsast %ﬁ&&m@fd 1lad RO 518 rdcBERA YENiseddnds.

to prevent one or nore of th e ot her
Timing and registration technique for ECGs is standardized for all subjects. Subjects should

be lying down for at least 1 minute prior to each 12-lead ECG evaluation. The Principal
Investigator evaluates PR, QRS, QT, and QTc intervals. When the time of ECGs coincides
with a blood draw, the ECG will be taken following the draw.
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outcones |isted above. VI. Pharnmacokinetics The
foll ow ng pharnmacoki netic paraneters are conputed from

wo b@eiopdiivi dual plasma 15 concentrati ons of tP€T/US2005/034015

nodi fi ed anti hi stam ne conmpound using a

nonconpartmental approach and appropriate validated

phar macoki netic software (e.g., WnNonlin

Prof essional). Concentration values reported as BLQ

are set to zero. If concentration data are avail abl e,
inteny dﬁﬂy@ﬁia‘ﬁ%kﬁhin@sﬂ&cl@Elﬁ)]déﬂz[t@c&&ﬁﬂg , Qehthee ) Zébﬁﬂm‘ebllowmg

perio i f possible. Dgse. escal ati on does not
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SR o gb o R e G 7 Yt pE Do 8 gty pid g week
foNeing @ fitthdose| oiapoi eatly viXiseawtal. nQadstidiys dr@posAdn(rdnyspecific
AUC( 0-i nf) ahnd Cmax is also explored by a |inear
rﬁ%‘ﬂ’éﬁoaséﬁt\?l las GO0t of Safety A by- subj ect

t r eat AR HubREBIESHs anfNEEBe cRMeRthetlRt SerlouSdr dg- serlous) or clinically
including verbatimterm referregterm treat nen

signjfigant gbnogpal laheraiery &%EYﬁht?S fseveivatgd e e Tresigaden o édnomtonng

ﬁg@icﬁﬂ nhalis ReatRiiRs totoR¥PES RN BeNGmPEHAR o FalaYefusn RHdrmal or
unber of adverse events is sunmmarized by dose |evel

quqam@alqs leselaen fudzedbinthe Investigaian APbEieay stther on-site or at a nearby
%#a%g%gﬁga%g&%dnﬁﬂét@fs)&eﬁlﬂeﬂt bl WOHING ad RBRT AR Y Where

uat | s "and vital si gns assessients i s summari zed
ipprapoists, inediedl testrchng ieramipdions argperermed de flesment resolution of event(s).

i
GEPShL ISl PRLLEENS, Sobl LA b R b s
folllawsiph.i cati on of qualitative safety data. In

gltl an, a mean change from baseline table is
g' Wﬁé’égfor vital si gns and a shift table 5

d e s crAbad@reuvens oconing durmntie cliticdl trinl pe rerondeidd ddvéres events are

|cal ulLts, ECG results
ded ufiR MeBBRAT Plen T AL s R PR AE) i pry ggronted
ﬁéﬁqﬂ BE M renComnApatie oflclifcalinOesigativa strbjoe arlmrmmred a pharmaceutlcal

col.l ecti on. Descri ptiye stati ed
prduct ghgtsdoggypot %ﬁ%&ssgﬁﬁlxﬁ?‘ﬁta&ak}%f? %eﬂg’ﬂb%ﬁﬁ hw %@Eﬁ%@‘ﬁ‘/‘m
BY ANFer R KeMAFAE) isPBEretote, bLutfBVdratM atdirfiéndad sighikcluding, for

example, an abnormal laboratory finding), symptom, or disease temporally associated with the

use of a medical product, whether or not considered related to the medical product
(ICH/WHO).

The Investigator reviews each event and assesses its relationship to drug treatment (i.e.,
unrelated, unlikely, possibly, probably, almost certainly). Each sign or symptom reported is
graded on a 3-point severity scale (mild, moderate, or severe) and the date and time of onset,

time relationship to drug dosing, duration, and outcome of each event is noted. The following
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10 Heart rate data are summari zed by treatnent group
and tinme point using descriptive statistics, as wll

wo paowsgual change from basel i ne val ues. Mean POEHD§M05/034015

frombaseline results are used to conpare active dose
groups to placebo at each tinme point. Data from six

conpl eted subjects per dose |evel should provide 80%
certainty to detect a difference of 20 beats per

mnute. An interimanalysis is conpleted follow ng

RAG RS ok Afing éveMlyl dre ufaS 619 MIRNt THRfadiiéd GRkYis Ay tolerated and

sedati on scores_are summar oi nt

dost Petértpde path daty. petiydEd2) M@Pfat%%ﬁﬁ%¥&VFW?Wefes with daily
Rtifky), Bl thSsu b%émplﬂﬁaﬁe td fuﬁ@cidn%?? 8bvely alhediv&rbe &fent is incapacitating
Loxapi ne Anal ogs 20 Prior to human clinical testing
@ﬂf%%l#ﬁ%@ﬁﬁgalllﬁﬁlé@@l@m cal testing is perforned. Pre-

cli n'I?ﬁl \ﬂ?el @@é PfetsB ehehiiSse kﬁgug Gele %ﬁge&%%taﬁa follewed. All

Precllnlca tion, D stri utlon taboli sm and
Emgmseqdmsp cMeats @mpwm t9 the Sipnsat witkingd hovrs apd fplloedby written

1% s, 1&9% ﬁ({ﬁﬁ %H%k’h%}’ e 1§t e sgﬁﬁﬁg eQJPts £ dGRRE gfdgn@fa@dy

g ora raveno asnma sanpl es were
c oI I eécSecmbufs Mmmé Eveng @%E)esarfymntqmad mediodioneiriegce that, at any dose,

Rl g, & e Pp AL a3 imslpufaneddy AMIRY of ospaciiation; requies
inpatiedt ﬁdspﬁa]tzatmmdpﬂmwmgmnphtmatﬁwwmlmm iTeasngeadal afbmaly, may
ains are collected fromrats after oral
i B SYRIGH o BeY AR ASE P pravg| o ogmops of the other
fRERIYs ligkd@bovd) Cyt ochrone P450 inhibition is studied
in vitro. ILn addition, the in vitro rate of
Ket dHerraseiimaiicsat dog, monkey, and human hepat ocyt e
cul t urRSollswide Edrﬁ‘ia&ﬂ(ﬁheﬁ@bar@lﬁ@tbrs afOdvRuted frond the Calivddvatplasma
Ef fects Focus 141 WO 2006/ 034414 PCT/ US2005/ 034015
quneeniiafipeaf thegnpdiBeyitiRisRmineSoRPOYnIHSINE AiORPHRPA fgnial approach
sld Hbfopliate 3MEHatkARaSRlcOIEhdtR BoMPAS €. %’f Wikl onin Pr&f6dsidnsl).
interval prolongation. Historically, Hl antagoni st,

anfén%eé@n valyserepertesrs LA §dhfeszeat. 6 gpriceryfation data are available,
E‘%ﬁl‘ld’cﬁﬁs 18 dbA! G@oh ! ABAS Deftn BURIAY 8f goBdiBle. Dose escalation
eatening cardiac arrhythm as. The best in
d@qs rnet depentd qnophgrraasiokinetidraleplafiens; hood of a conpound
causi lﬂgscgg v S%lgl!l nﬁ@ﬁlhﬁ% mebd) gtaﬁcg%;d@zﬁ%%eﬁﬁ%yof VR ation,
the t'est systemc osen t he potential of a
gamptimmdeanpmpdiguluaiainiym sndeﬁ#?@mum afeheominyted forgapiepharmacokinetic

gha”&eer' y osé‘gl%ﬁg Sé%nﬁjﬁveasta%%@c@'f& %ﬂr%}l—lh%ﬁ%sfdrﬁled AUC(0-), AUC(0-

S1 OF 0gl Ca
inf)) bl Cinernare ﬁordvhlkd(fhmw]eﬂosc iﬂvcle At addstione proan @l madian concentration

PG et G RRThd o studied in tel emetered
Beag| Bodé@@@orﬁh@ﬁty&bl@owlﬁpém eetlivitibh ischaploomdytanalyzing natural log-
gc:rgr? (Imr#é uﬁar%ag?unetlc variables AUC(0-t), AUC(0-inf), and Cmax with a linear model
including the natural log-transformed dose as covariates. Dose proportionality is concluded if
the 95% confidence interval for the slope of the covariate includes the value of 1. Dose
linearity for AUC(0-t), AUC(0-inf), and Cmax is also explored by a linear model.
VII. Assessment of Safety

A by-subject treatment-emergent adverse event data listing including verbatim term,
preferred term, treatment, severity, and relationship to treatment is provided.

The number of subjects experiencing adverse events and number of adverse events is

summarized by dose level using frequency counts.
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10 ECG and arterial blood pressure. Dogs (groups of 4)
are studied in a Latin square cross-over design, wth

weawh/osiagt recei ving 3 different doses and a pl BCEDS2005/034015

Two studies are conducted wth doses of 0.3, 1, 3,
10, and 30 ng/kg. iii. Acute Rat Study The purpose of
this study is to evaluate the toxicity and maxi num
tol erated dose 15 (MID) of the test articles when
given via oral gavage to rats. Male Cl: CD(r)(SDIGS
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@RS«_&Q;E ahdJQﬂ'ogﬁervﬂ'lwo mal e purebred Beagles are

assi edtothe Y. At, initj.ation .of
ani rrgﬁig gcf?én%}ysﬂc %arfge%h?dn%thﬁ LRty Ofﬂ%qg{ap%pwel ght's
rang iHb@rtfrztté) B af} stmmhdzQl Yygrealiegs groee erld/lﬁne:lp@m using descnptive

B 3 L RS R RSt L e
e 2 G&ﬁ% conitfasedcvieel dask goudbto flacebo &.edéh tirde Pointl .Iinta faord six completed
0 hours

SPiRce 85 e et shoud iy AL der i dd 5oty oo gt 0 Dedtsper

Bt MCHEHMORRRES isHotpRedd foNcwibg and pefied pressures

are taken prior to dosing and at 30 1, 4, and 24

Kok rdssessmat of KfBcany ng/ kg dose on Day 5. Based on the

r angey ek s EEcbic¥ af%fsultnpfﬁinﬁéd' By @ potht @R So1RBESH fe6hchldbe level

MID is calculated for the conpound. v. 14-Day Rat

singdigsariptive fefistioery St udy 142 WO 2006/ 034414

PCT/ US2005/ 034015 The purpose of this study is to

eval uate the toxicity of the conmpound when

BNAMRISE 81 Bkclimigaldivaluagian afjboxapineAralégsr at | east 14

days and to assess the reversibility, persistence, or

del ayed occurrence of any effects after a recovery

per i (Rtioofo manalifitaldesfing oMxinepoamds, preretinieal testing is performed. Pre-
D assigned to seven groups,

‘19%?% '%?&0 Pngﬁ%fy egoglu‘%lsn%a%és three groups for

t oxi Gp Il’rmmctzlsAbsEqmbn gbzmqbuﬂmMeuéslzsﬁwei Ipcegpianat i ons

cont gi,ni ng 0. 25% 1 yl ase,

acet Z’blgl"ﬂ%’f’? 18 $§ r%?’ %%a‘}ggcyg?lgsllggs?oggyma dose of

@f;ﬁdg@ﬁr}ﬁ%g rﬁg/k@ Gﬁiﬂy%ﬁ: @H?vefnﬁi@k{bk gilm)saﬁpleagdmllmdﬂmn all
smen 0 | Cl I.S.. S oqn. .

Sy et ki T et LR RS messured nhe

dog, and monkey. Percent protein bound in rat and human plasma is also measured.

The brains are collected from rats after oral administration to determine brain levels
of the parent drug.

Cytochrome P450 inhibition is studied in vitro. In addition, the in vitro rate of
metabolism in rat, dog, monkey, and human hepatocyte cultures is determined for each
compound.

ii. Cardiac Effects Focus
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body wei ghts, food consunption, clinical pathol ogy,
organ wei ghts, and nacroscopic and 10 m croscopic

wo povdiosys4 Bl ood sanpl es are collected for PCT/US2005/034015

t oxi coki netic evaluation. 14-Day Dog Study wth
Recovery Phase The toxicity and the toxicokinetics of
a conpound of the invention when admnistered daily
via oral gavage (Phase 1) or capsul es (Phase 2) to
dogs for at |east 14 days is determ ned. The

r everrhé Ehinhtty)foxuﬁt% diéa$ isencRudial dushak aeatiniealiandidste eel@dion phase of
observabl e effects fol] owin

a 7-day 15 .Phgse 1énor . .
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Cﬁgf er ence ﬁgrgggeg"lfl%gﬁﬁﬁe ‘3& ‘ﬁ%%é!s glil %%1 creibgon %‘%.i\dle§ e conducted

\ﬁithabsamf(l;allm,flbjaﬁidmeﬁg/k@r ovi de useful information

about_the c ntEa! anal gesic activity of the test
arti dt-e’ C”F‘ﬁg"t all-Selitto test provides information

on t hihe papRQLLTENIS studPisltd tyaniate th® thixicity andinpeifmbhieRiated dose
state and the abdom nal sp a??intest pr ov

(MEFIO) ofetbs te¥ 2Bisles yhem vy g S%.\ragawgeéfai Sgrg't<;9®g§p)5<§s BR rats
BNEoup§ tle a@sﬁéﬂeg ltdi‘S gr-Ehﬁs t ashitiatidd SHd8sihg aARMHEIIUrs &ﬁfr@dmb&ly 7 weeks

oral " gavage his being the intended clinical

Qe Wik boay yglght@ ramging from Histe 20@ge Egcb&fww%edves g],ﬂéer 50 100 150,
p@PZS@QnéS/Eg SNRORFoand 9&6 Qhily 28 Xafto a1 findviRg ANife sddsacrificed

equate atety margin. Test article, reference

QoI ndissassthentrof ‘tqmnw is basad PrmioBplity. 1chiBiclobygvBions 419 hody weight
LGl US2005/ 034015 Al fornul ations are prepared on

each day of dosing. The test article is fornulated in

0. 256% (WW@DG@S’tatlythe hi ghest concentrati on required.

Lower. Lal:...di i ,
i el PRRaE g B B8 ofbhf ok Rxeif s g hRhorh Wferated dose
M\ETRY efithecongpopmlvwbln giveneit y$cslatiilg:«9d8b$vzaoiaﬁ gaviage to dogs. Two male
ui.red

Blgﬁq,f%%??a&?es Slﬁsas&gleé II(S %Feugyy ALin a,tlon Pg Josing, ¢ mraalis, are at least 6
Wehts oIEi(Wlthl tﬁﬂyewbighls rzﬁtgntgfﬁbﬂi e9ud ﬂ@ﬂ kg oDognkceitd dvse preparations
Acetlc is. dilu Wi wat er for .injecti t

6 rampoui Phisats S A S GE SR Ol S pEke
Dos e Tte\d@lgssarwobder@e At P3, BFS 045) No,t1e3, akd @0 hbine +dnminties and 4, 6, 8,
of test article | reference corrpound/| ; 49

e

andrAdrousser LaniprienBedose g Bhey apowighediop

cont efitetrocardiograms are performed and blood pressures are taken prior to dosing and at
1, 4, and 24 hours after the 40 mg/kg dose on Day 5.

Based on the range and severity of the clinical signs observed, the MTD is calculated

for the compound.

V. 14-Day Rat Study with Recovery Study
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Animal s 10 An adequate nunber of male Crl:CD-1(ICR)BR
mce and Wstar rats are obtained from Charles R ver

W@ iigp/0B44a4 , Margate, Kent. The nice are appr oxXPOHUSL095/d34015

weeks of age and weigh between 18 and 22 g on

arrival. The rats are approximately 5 weeks of age and
wei gh between 150 and 170 g on arrival. The age and

wei ght of the aninals at the start of the study is
docunented in the raw data and final report. 15 The

afl I HEBAuSpo@é ef tlﬁiglzbﬁﬁﬁ id tB e%lﬁuﬂﬁﬂle AR OT it ®nip6uﬁd1®h®l afiministered
of cagi ng use t conformto.t

Vi ek R ot e e ?%%Yaﬁ%ff teasEo e EPRINISY. PERtH e, or
dEﬁ?edSS‘dcﬁﬂéﬂcg bPany%ﬂ@&@QMr@&ee‘é% (peasEopitb a2 ddysi nal S
Scientific Procedures Act 1986). Bedding_ is provide

on a M@é@mdfe@gﬂg Csl:C®SIGSR é?d%raﬁs}prﬁ gqglgap o158 mé,nfour main
’éﬁg g,lro(ﬁ PRI &Q@%ﬁﬁp?ﬂ)@ tdx‘ic@lnnet%%n HRESLBhp rebbes dT)B@preparatlons

I's anal'yzed for specific contam nants and th

contginingd). 2586 miethelvethoss it 40; dpe i 00apMensetate byfer, eralé)eéo,é\réSO mg of
gk
o B R o O LR 1

- enr | dssmsthent Rbtokiciteisyasddendnoertplitso olimical andophehiatiigiohesgvations,

Wit hin ept a

itk P B8 Ry el BimbiBET SR el fyd kRbddifc and
niiespapid ﬁmim@s Bldoéd sanplesoars caltesteil fdntoripektimedc byaluation.

fl uor 1.2 Jours out of each 24 hour

cycl eﬁlsé }88@%2” ‘alﬁogecroée i V&t |east 15 fresh air

changms tcb@cﬁty and ﬂi&@d}bflcolﬂ\iﬂlcs((ﬂ‘)a cS@ﬁound(&p]m:ihmntib]'l when administered
Servi ce er, from

t
Qagﬁ vg&xﬁ |g9v%e |(?haBeeer BWSH}%‘E aglasqvﬁ B9 {i%fo eggt 1'13&'%%8 ig determined.
BRI istyDBdroivencEh@sielafédodc Mitidrict of ybseratsle yifets following a 7-day

ecific constjtuents and are.not kno 0 CO

(Bi3 dyPckirday (Phase &) r@acrveryenwﬁy EESE ﬁ&”s‘?srﬁ’?éﬁf%?@ d 70
Wbk B b fe kRded SXAPAMEe 170G 2ldogaduRandd 0 msa&m:damym

for the 30 study are as shown in Tabl e

Tr eathesbovgcemplunds aud mapsooels grecselihin ﬂF“’CPFP'EB?‘B% SY%%’W@.“L sf

lgiﬁ)%c—gﬁﬁ)@ﬁﬁ@%hh%%nﬁcﬁlvel (mg/ kg) cone. (ng/ M) #of
animals "1 Vehicle - - 8 2 Loxapine 3 0.3 8 5 Anal og

3 Loxapine 10 1.0 8 Analog 4 Loxapine 30 3.0 8
EXAMRLE 9: Evibiainh eEAnaigesio Agtigity

The analgesic activity of a loxapine analog following oral administration is analyzed.
Analgesic activity is assessed by abdominal spasm tests in the rat and mouse. Analgesic
activity is also assessed using the tail clip test in the mouse, tail flick test in the rat,
Randall-Selitto test in the rat and comparisons are made with a vehicle control group.
Reference compounds ASA (acetylsalicylic acid) and morphine are also included for
comparison.

The tail clip and tail flick test provide useful information about the central analgesic
activity of the test article. The Randall-Selitto test provides information on the compound's
ability to modify a hyperalgesic state and the abdominal spasm test provides information on
the peripheral analgesic activity of the test article. The test article is administered by oral
gavage, this being the intended clinical route of administration. The dose levels employed
are expected to encompass the efficacy dose and provide an adequate safety margin.

Test article, reference compound and irritant formulation
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Measurements of pressure is taken fromthe left and
right hind paws of each aninmal immediately prior to

wadoveldsii4 ati on of vehicle, test article or rePET/ERNO5/034015

conmpound and at 30, 60, 120 and 240 m nutes post-oral
adm ni stration. The order of the pressure neasurenents
is 15 left paw followed by right paw. Abdom nal Spasm
Test in the Rat Each animal receives a single

adm ni stration of vehicle, test article or reference

conp %llf‘fi{;mmﬂaﬁér%' aregfsk‘éﬁd}&i ottl&dch daPo £AY3Figa The G35 A VIO lisfsemulated in

ﬁ /g | ndi vi du dose vol unes. are based on
GUNIC piohy higessyFRISCURIR Fregieh haveer a5esgre Qidpq,Py serial
d}ltﬂﬁoﬁ bE@E ﬂ%ﬂ%stgf)ﬁdt‘;ﬁ§auo%Q1sﬁ§@ BBOWYv) MCTaﬂleQeﬂeQ}ncér &hdund,

Treatmrent G- oups. G o Treat nent Dose | evel
aetylsiligyliceeid, is @wm%sd in 015N atihevéﬁweqdéomenﬁaﬁ%

| | .
}%re h&&;@ane f 68&1%8% in ‘afé%k % é‘%g&ﬁéaﬁg}%@i e& chc@ntraﬁRﬁ. A@etic acid
iFditutyd ﬁvuthevamrrfoﬂt igectiar topwvids tBe eﬂqua@rmqncelttmapn &ﬁ adgipistration.

ani mﬂos{a? 1537 b8 o se& thtEf?rR Fleh QRS b %Hc‘?é‘l feberdnte
A etEor bt

acetic acid aced 1 nto
doﬁij)lo\mcﬁn‘ﬁtant aﬁmnis&eerdwmthoohreghdmapmstyam detiviagontgntber of
abdo nal spasms elicited over the subsequent 25-

m nu %l Piod is recorded. Abdomi nal Spasm Test in the
Mous eAnl e qiie BB D3 44 1ACHPCD- l(EZDBR/rﬁin BdbWisEaahts are obtained

gni {E%lﬁvtz‘ € II%I@rV@ﬁ()a[éale | e agé” gl%%%/aorg ragl};rox%ateq%g weeks of age

‘ éiﬁ' v&@g@b&ﬂﬂéﬂ MndCBZSgeoWﬂhvmﬂe@k/akegapptmﬁnmﬁtﬁadveam sﬁage and

| unes are based on di I t
Yﬁﬁgﬁl h%twgglg, %(}alﬂlo]gl rggon %wéall V'#l'kgua W? wégﬁeﬁg %Plga gﬁt%% start of the
dfylidBb&imdehtedin b ® dbdh aﬁﬂ EahITepdrt. Gr OUDS G oup
Tr éat nent Dose | evel  (ng/kg) Conc.

ani methe animaka piie dyopsed in g@up%@&pgﬁ‘feﬁ:g t@ sezeyf 6aglng used, in cages that

conform to the Code of Practice for the housing and care of animals used in the Scientific
Procedures Act (Home Office Animals Scientific Procedures Act 1986). Bedding is provided
on a weekly basis to each cage by use of clean Aspen wood chips (Dates and Ltd,
Manchester, UK). The bedding is analyzed for specific contaminants and the results retained
on file at Covance. The cages are cleaned and dried before use. Aspen chew blocks are
placed within the cages as a form of environmental enrichment. Routinely, holding rooms
are maintained within acceptable limits for temperature and relative humidity (nominally 19
to 25 °C and 40 to 70%, respectively). These rooms are illuminated by fluorescent light for
1.2 hours out of each 24 hour cycle and designed to receive at least 15 fresh air changes per
hour.

RM1.(E).SQC., (Special Diets Services Ltd., Witham, UK) and water from the mains
tap supply will be provided ad libitum, except where specified below. These are routinely
analyzed for specific constituents and are not known to contain any biological or chemical
entity which might interfere with the test system. The treatment groups employed for the

study are as shown in Table 9:

Table 9 Treatment Groups.
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10 Anal og 3 Loxapine 10 1.0 6 Analog 4 Loxapi ne 30
3.0 6 Analog 15 5 ASA 100 10.0 6 Forty-five m nutes

WO ei0bo3d4nyg oral adm ni stration each ani mal recRCTES2085/034015

0.25nL intraperitoneal injection of 0.5% acetic acid.
Animal s are imedi ately placed into individual 20
observation chanbers and the nunber of abdom na

spasns elicited over the subsequent 25- mnute period

is recorded. Term nal Procedures At the end of each

dr@pt , t herramninma®l S dse lavsTamelry) Ki |doedt Mag/mr) Schedul#ef &nimals
conpound (e.g. e.g., exposure to carbon dioxide gas

in a,risipg.goncentration followed hy dislocation ef

25 tge nqpﬁ% and di sgarded without ,necropsy. If ang

ani mal sho any sign of serious disconfort durlng

t he studﬁmffgls sacrificed i medi ately and hunmanel y.

Any ani mdP*pétind  detld or killed prehaturely during

t he studynil®gsubj ected to a necropsy. A macroscopic
examsnat itesrpixe perf osared, after opemt ng the thoracisc

and abdom.mal cavities, by observing the appearance

of the th@éﬂg@ in siigs. Any abnormmljties are

recor ded. EXAMPLE 10: Synthesis of Acylsulfonanldes
The synthesis of acyl sul fonam de Conpound 40 is
SuMTaidag@emefits € pRERrd is takish sronnheteacamﬂeig'hsma@ phw<afidach animal
as a.general synthesis o Isulf '%&ﬁffron1th

EvRcistilp AP SRRt OE P P 3% Gpgpound and at 30,

@) 9sg M‘}nlﬁﬁ:{gé Qﬁ/a@lﬁﬂ%EtlorSCMdér dIZN Preddlire nreabdtements is
+ F NaH O\ H2. PSI) O COQZCH3 02N)") DM CO2CH3

)
leﬁmﬂsvlimsd a\i 21 170-180 C N/ O\ / Dioxane
O P@bdbMﬁzﬁ?Spasm Test in the Rat

Each animal receives a single administration of vehicle, test article or reference

compound by oral gavage, using a constant dose volume 10mg/kg. Individual dose volumes
are based on individual body weights obtained on the day of dosing. The treatment groups
are shown in Table 10.

Table 10 Treatment Groups.

Group Treatment Dose level (mg/kg) Conc, (mg/mL) # of animals
1 Vehicle - - 6
2 Loxapine 3 0.3
Analog
3 Loxapine 10 1.0 6
Analog
4 Loxapine 30 3.0 6
Analog
5 ASA 100 10.0 6

Forty-five minutes following oral administration each animal receives a ImL
intraperitoneal injection of 1% acetic acid. Animals are immediately placed into individual
observation chambers and the number of abdominal spasms elicited over the subsequent 25-
minute period is recorded.

Abdominal Spasm Test in the Mouse
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N ~N D nethylaniline NH (NC O5 CH 4 3 Na(OAc)3BH
iOCHO CH2C12 $ OO O \ / I \ [/ 1) 4-(dinmethylam no)-

WO 2006/0344Nt pyri di ne / (water-soluble) N 1) NaO-HPE/OslobR34015

carbodiimde N NNC 2) HOJ (aq) © H2NSO2CH3/ CH2C12
C 2 HCIL NJ ~C02H N ~CO2CH3 2) HCl (aq) - CONHSO2CH3
6 7HY- 10427 Conpound 40 5 The treatnent of tricyclic
10+ Di benzo[ b, f][ 1, 4] oxazepi n-11-one (3) with
phosphor ous oxychloride in the presence of

N, N- gt sPdnihiaBidivad@ sinpld nifiseatin@f veldcle] tettdaidle or reference
chloride(4), which was converted to

Cfmpwrplé}yggillrgaxa%ﬁ 1gng @ ﬁ%[a;g‘g ql.cjse Pfgl}lgljeé%]'z/égi H@iixigr)lal Gﬁ%volumes
ag# ﬁ%ﬁ& blpﬁdWicidlal ﬁaﬁ'}ev?egglﬁh BEiLRAEd Bethe Ba BEAdsi. Atk MabinRAt groups

e tricyclic amdine (5) with 2- carbomet hoxy
age shopinyih Tpblepilonal dehyde gave al kyl ated pi per azi ne

(6) [ i ] 10 over silica gel. Basic
hyd?%%gggrg@ﬁ}eﬁgeﬁé{lﬁsl ester of 5 in aqueous ethanol
foll owed by acidification gave the carb(ox I;g cid s
F9P. The cAFBERFEI ¢ B1d YY) AL coiVEr t8H 0" the HEY
nmet hyl sul fonam de by coupling with nmethane

sul f anam dé&ekising t he wat er-sol ubl e - carbodii m de, ©
EDCl 2i n di chispi:enmet hane wi t h di net khyd am no pyri di nesas
a catal yst .ana1Bgi di fi cation of the coupling product
gave st he deggifed acyl,gul fonani de Cgnpound 40 (HY- 13
10427) as th% bi s-HC1 salt. O her Enbodi ments 147 WO
2006/ 034414" €T/ US2005/ 034015 Wi |e_t he invention has
been *descr i"B&8*1°n confunction withthe detail ed

descri pti of"t9er eof , the foregoing description is

i ntersded t@skl | ustratt@ and not |imM%°the scope of tHhe
i nvention, which is defined by the scope of the
appended clains. O her aspects, advantages, and

nodi fications are within the scope of the fall ow ng
cl ai Mertyifivevpinntesfollgring Gelsdaminiiratiop sech animal receives 2 0.25mL

intraperitoneal injection of 0.5% acetic acid. Animals are immediately placed into individual
observation chambers and the number of abdominal spasms elicited over the subsequent 25-
minute period is recorded.

Terminal Procedures

At the end of each test, the animals are humanely killed by a Schedule 1 compound
(e.g.e.g., exposure to carbon dioxide gas in a rising concentration followed by dislocation of
the neck) and discarded without necropsy. If an animal showed any sign of serious
discomfort during the study it is sacrificed immediately and humanely. Any animal found
dead or killed prematurely during the study is subjected to a necropsy. A macroscopic
examination is performed, after opening the thoracic and abdominal cavities, by observing

the appearance of the tissues in sifu. Any abnormalities are recorded.

EXAMPLE 10: Synthesis of Acylsulfonamides

The synthesis of acylsulfonamide Compound 40 is summarized in Scheme I. This
procedure is applicable as a general synthesis of acylsulfonamides from the corresponding

acids described herein.
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5 skilled in the art that various changes in form and
details may be nmade therein w thout departing fromthe

W@ e@pm3afid t he i nventi on enconpassed by the appeemes2005/034015

clainms. 148 WD 2006/ 034414 PCT/ US2005/ 034015 What is
claimed is: 1. A nethod of nodulating sleep in a

subj ect, conprising admnistering a therapeutically

ef fective amount of a compound of Forrmula Ito a
subject in need thereof: RLR2 RF R7T OR3I R6 NR4

RS NN I (CH2)m X (%,H2) Rs Rlo (CH 12). Y
(CHOPh' 11 (CH2)q R12 Z (I) _5 or _.a pharmaceutically
effective salt thereof, wher®§ “wﬁl n, o, p, q are

i ndependent |y, an integer fromon 1, 2, 3, 4, 5,

X and Y _ade, ingep ndenM{y, iis O HﬁaopﬁiﬁO)
cdeHs Cl

se; R2, +R3, %
CIquZ/Eto

i ndepended®icty, °§§qu Ect edDIfIfr om
CF3, C2-C6 straight chain al kyl y C3- 06 branched a kyl ,
C3-C7 cycloal kyl, C3-C7 10 heterocyclyl, OCH3, 3
CH2OCH3, CHZCHZCI:HS CH2OCH2CH3, Cl1-C6  hydr oxyalog‘ﬂ“s" C
and Cl-C6 aI any hydrogen in the CH2 groups in

the lin ptlonally substituted with H F,
OH, Br, ., CPi@8 st% hai_fo31 ¥ :
d

br anche CpifadnyRher 0eAS

3 CHZGZHS CH2OCH2CH3, Cl1- G
hydr oxyal P\*yls or C1- al koxy a 3
Na(OAc);BH l /O\n><CH o
CH,Cl, 0
fo) (o]
1) 4-(dimethylamino)-
=N pyridine / (water-soluble) =N
=N 1) NaOH/EtOH/HZO carbodumlde
N (N
( ) 2) HCl (aq) H,NSO,CH,/CH,Cl, N) 2 HC
N
}/Cozc,.,a 5‘/0021-1 2) HCl (29) }/CONHSOZCH;,
6 7 HY- 10427
Compound 40

The treatment of tricyclic 10H-Dibenzo[b,f][1,4]oxazepin-11-one (3) with
phosphorous oxychloride in the presence of N,N-dimethylaniline in toluene provided imidoyl

chloride(4), which was converted to 11-Piperazin-1-yl-dibenzo[b,f] [1,4]oxazepine (5) upon

reaction with excess piperazine. Reductive amination of the tricyclic amidine (5) with 2-

carbomethoxy 2-methyl propionaldehyde gave alkylated piperazine (6), which was purified
over silica gel. Basic hydrolysis of the methyl ester of 5 in aqueous ethanol followed by
acidification gave the carboxylic acid (7). The carboxylic acid (7) was converted to the acyl
methyl sulfonamide by coupling with methane sulfonamide using the water-soluble
carbodiimide, EDCI in dichloromethane with dimethylamino pyridine as a catalyst.
Acidification of the coupling product gave the desired acylsulfonamide Compound 40 (HY-
10427) as the bis-HCl salt.

Other Embodiments
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149 WD 2006/ 034414 PCT/ US2005/ 034015 R9, Rio, Ri1,
and R12 are, independently, H Cl1-C6 straight chain
W@bkdoglo344CR- C6 branched al kyl, or RO and R10 tPQEUREN5/034015

with the carbon to which they are attached, are absent

or are connected to forma Spiro ring of size 3, 4,

5 6, or 7 atons, or Rl11 and Rl12 together with 5 the
carbon to which they are attached are connected to

forma spiroring of size 3, 4, 5, 6, or 7 atons, or

substyhiuant veitiohWas Bheh descapdd 1ﬁ@61|ijﬁllibt16h Qﬁm tHsr &taﬂed description
connected to forma, ring o

f
s e orp a0 ngpAveRAIRIn 1 Dfspsdg Py R BB g of the
QQ}IH% Qe Ehyﬁned@gﬁﬁ%%\l &ﬂbéﬂﬂ'alms Other aspects, advantages,
CONHS('O) 2- het er oal -aryl,
DAMYDp oS e Hlip >t,11e sCquy @(d@) ]a}@,q It will be understood by those

%Elgdmcﬂ'ﬁ Laadug Xhanﬁg hHAR e ﬁﬁ?bé‘iﬂade therein without

HCO- het er oar

OnitiSE BpmNbe soRy Of thwaﬁs(om)egmmwd g&rh@wppended claims.
CONHS( O) 2NH- het er oal kyl , CONHS( O 2NH ar yl ,

CONHS( O) 2N- het er oar yl SCBH, S2H, S(O NHCO- al kyl,
S(O) NHCO aryl, S(O NHCO heteroaryl, P(O (0OH 2, P(O OH,
[fJ p %v%HN-,- N NNH NANH NA NH NNNH NO' ~ S~ 0"~
CAS N'~- (tetrazole), or O, 0, S, and 0, where
R13 is - 15 C6 al kyl, and R14 and R15 are,

i ndependent |y, hydrogen or |ower alkyl, further

wherei n the conpound has one or nore of the foll ow ng
characteristics: (i) an inhibition constant (K) with
regard to Hl receptor binding of |ess than 500 nM
(ii) a Ki with regard to off target binding to an off
target selected fromM, 20 M2, M3, D1, D2, al and a2
that is nore than 5 tinmes greater than the Ki wth
regard to the HLl receptor; (iii) a nonREM peak tinme
val ue that is greater than 55% nonREM sl eep per hour
by the third hour after said conpound is adm nistered
to a subject; (iv) a cunulative total increase in
NonREM sl eep not | ess than 20 m nutes for 25 conpound
doses that produce maxi num sl eep consolidation; (v) a
| ongest sleep bout that is greater than 13 mnutes in
duration; (vi) net |ongest sleep bout post treatnent
is greater than or equal to 3 mnutes when adjusted

using a baseline value obtained at |east 24 hours
prior to
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adm ni stration of said conpound to a subject; 30 (vii)
an average sleep bout that is greater than 5 m nutes

wa@eooalosahut e peak; 150 WO 2006/ 034414 PCT/US2005/034015

PCT/ US2005/ 034015 (viii) adm nistration of said
conmpound to a subject does not produce appreciable
anounts of rebound insomia; (ix) adm nistration of
said compound to a subject does not appreciably
inhibit REMsleep; and 5 (x) admi nistration of said
conmpound to a subject does not disproportionately
inhibit |oconptor activity relative to the nornal

Vehdt écdlsimed iss| eep, provided that when Z is COOH or
COOR13 and R6 is H or halogen, R -R5 and R7-Rl12 are
not each gydrogen further provided that when mis

z0 oF0A ixethed aimeating sleqmie oAb IRecQAPTE P AT ISt Adsrapentically
%ﬂ% YRS RORRAE T 1TBLUBREYin 118Ed théfof:
ﬁ%&ay& nt e method of claiml, mﬁ%rg]n t he at
Ieast one of Rl R8 is independently nethyl, nethoxy,

nmet hoxynet hyl ene, flugro,
4. The met hod of cl ai
Rl- R8 are indeprpadent
met hoxynet hyl ene, f bréno, or hydroxy.
15 5. The net hod of ekein R2 is nethyl,

met hoxy, met hoxyRgt hylyéney=FNuor R« chloro, brono, or
hydroxy. 6. The nethod of /claim 3, wherein R3 is

nmet hyl , met hoxy, metho thyl ene, fluoro, chloro,
bronmo, or hydroxy. 7. [The thod of claim3, wherein
R7 is nethyl, methoxy, oxynet hyl ene, fluoro, 20
chloro, brono, or hydro*&. 8. The net hod of claimb5,
wherein R2 and R6 are, (Ciggpendently, nethyl, methoxy,
nmet hoxynet hyl ene, fl uoro, “Xchl oro, bromo or hydr oxy. 9.

The met hod of claim6, ﬂggrelnRRB and R6 are,
i ndependent |y, nethyl, ;?%Z;’g met hoxynet hyl ene,
h

chRpro, Reronmo, or hydroxy.
d the at | east 2 of
hoxy,

fluoro, chloro, brono or KY. 25 10. The net hod of
claim6, wherein R3 and R tbbe i ndependent |y, nethyl,
net hoxy, met hoxymnet hyl ene, ,fluoro chl oro, bronmo or
hydroxy. 11. The nethod of @mj,mJ]1, wherein RO and R10
and the carbon to which they)are dftached are absent.
151 WD 2006/ 034414 PCT/ US20 zg ®RQ15

\

z ®

or a pharmaceutically effective salt thereof, wherein:

m, n, 0, p, q are, independently, an integer from 0, 1,2, 3,4, 5, or 6;

X and Y are, independently, absent, O, S, C(O), SO, or SO;

Ri, Ry, Rs, Ry, Rs, Rg, Ry, and R are, independently, selected from H, F, Cl, Br,
OH, CHs, CF3, C,-Cs straight chain alkyl, C3-Cg branched alkyl, C3-C5 cycloalkyl, C3-C;
heterocyclyl, OCHs, OCF3, CH,OCH3, CH,CH,OCH3, CH,OCH,CHj, Ci-Cs
hydroxyalkyl, and C;-Cg alkoxy;

any hydrogen in the CH; groups in the linker is optionally substituted with H, F,
Cl, OH, Br, CFs, CHj;, C»>-C; straight chain alkyl, C3-Cs branched alkyl, C5-C7 cycloalkyl,
Cs-C7 heterocyclyl, OCH3, OCF;, CH,OCH3, CH,CH,OCH3, CHOCH,CHjz, C;-Cq
hydroxyalkyl; or C;-Cs alkoxy;
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12. The nethod of claim1l, wherein RI1 and R12 are
each nethyl. 13. The nethod of claiml1l, wherein Rl1

w@naeiQ14 t oget her with the carbon to which thegT/US2085/034015

attached, are connected to forma Spiro ring of size
3, 4, 5, 6, or 7 atons. 14. The nethod of claim1,
wherein Z is selected from COOH, tetrazole, and - 5
C( O NHSQ2- al kyl . 15. The nethod of claim 1, wherein
the conpound is selected from1l1, 2, 3, 4, 5 6, 7, 8,

9, 10,Rol8,o, HZ, and Ry, a4, independkbitly, 1, C; 18, strdight cBbin ald/], C»-Cs
22 23. 24 25 26, 27. 28, 29. 30, 31. 32, 33, 34
ypranghed afleyl @g 39 40, 41, 42, 43, 44, 45, 46, A7

48, 49 aRg@Qd RZO]toge'ﬁ?er wath thddrbonto whith thek are &&chéﬂ?are 6&ent or are
61, 62, 65, 66, 67, 68, 69, 7 71, 72,

74con1;65:ted7cg formya spyrg ring of siggy3, 483, 6, of G atgms, i1 apd R18 @gether with
8 6the Edbo dr?f&dvlﬁ&t theyPare JRRhERSH ngfégte@ {@fo{'ﬁl l’spﬁ’wﬁﬁzgedf@lzﬁ he4, s, 6,

mpound I's selected from1, 12
700r 77aloms7 &r substitugigs orytwo dyﬁ‘ererytg:arbgg atoggg areg@nnqg@d tgﬁa‘m aring of

Sdz 17y grrgeomgtg,lqlg of claim1, wherein the sleep

H3tT8n° s’ sel écted from decr easi ng the time to

sl Sep dhsetlectediom A% bl COnRI VEONBgR 15 CONFIH Okt alkydr{gPNHS(O):-
Tereleaii S S DB R ONBF O SR U ROR b orcd,

tr s(m)g\uacslaﬁqm SHO RO D- cycl@dkyTrﬁomhd&rO@m EﬂQ)_s\,IHCO-aryl,
¢ st s, CORPSES SR, CONBROL T LRERE T
SYQONBIREO ), Na- K rod18yl, G@NH]S@)@NHeamII, @ONHHQO)zmﬁtetanm'yioSI%H

orarhceNERer R G IRE SaRinoipliint r@om. ro0m

adm ni stered as a phg{prceutiical cqfpositi oryn
co rlﬁsmnga phar npcdut i ¢ q\f,,eptable Aplent

thod of chai mH, ywhelHein tNE co ou;fﬂd:ﬂ of
Forrj@ _, or phar mQCBgtei C§N§H? Qt(pt abl eV5§| t
thé'heof etpd%]@)jg} ni stcer ed wot h ONES Of o € O | where Ry3is Ci-
addi ti onal thera ies. 22. The néthod of claim 1,

Wné:s aliyl, enveR g avd Rotard, indgpamdenily, hydpegepsr loxeeglkfound of
H%la»gl?relﬁ% @13891%51431931%3141&@& h@%&w&gﬁ’&&]a@tenﬂesm

@) an inhibition constant (X;) with regard to Hl receptor binding of less than
500 nM;

(i)  aK;withregard to off target binding to an off target selected from M1,
M2, M3, D1, D2, o1 and o2 that is more than 5 times greater than the K;
with regard to the H1 receptor;

(iii) anonREM peak time value that is greater than 55% nonREM sleep per
hour by the third hour after said compound is administered to a subject;

(iv)  acumulative total increase in nonREM sleep not less than 20 minutes for
compound doses that produce maximum sleep consolidation;

) a longest sleep bout that is greater than 13 minutes in duration;

(vi)  net longest sleep bout post treatment is greater than or equal to 3 minutes
when adjusted using a baseline value obtained at least 24 hours prior to
administration of said compound to a subject;

(vii)  an average sleep bout that is greater than 5 minutes at absolute peak;
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X (CHA, RO ~<Ro (CH2)0 ¥ (CHOPR11 (CH2)q R12 Z (I)
or a pharmaceutically effective salt thereof, wherein

WO 2006034404 p, g are, independently, an integerPET/OR2005/034015

1, 2, 3, 4, 5 or 6; X and Y are, independently,
absent, 0, S, C(O, SO or SO2; 5 R, R, R3, R4, R5,
R6, R7, and R3 are, independently selected fromH, F,
ad, Br, OH CF3, CH3, C2-C6 straight chain alkyl,
C3-C6 branched al kyl, C3-C7 cycl oal kyl, C3-C7

het er ocywliy!| adrﬁﬁid&ahcﬁai_:gald Chidfduind to §8e5Rot produce appreciable
CH20CH2CH3, Cl1- h rox al kyl , and Cl-C6 al koxy; any
hydrogen in f“ﬁ‘éu Goh@semithe | i nker is optionally

substi t gkpd whiRisthtion.of $did cBhpound & ShbbideFd e Ty
straight chajn alkyl, C3-06 branched alkyl ,es%&@%aﬁlmlb“

cycl oal kyl , @N@}eeph@derocyclyl OCH3, OCF3, CH2OCHS,
CH2CH2 , %Wf %aq\é-c&?potﬁ}ﬂg 'Ecpﬁ(éﬁ%ieléy does 8§t d%})r rtionately

al koxy; , Ro, a are
Cl-C6 strai gﬁblbétﬁ%ﬁoﬁlo‘éﬂﬂ%wv@@ﬂam th ﬂwmphed effad:tkyf slecpy

i g)%ﬂiethgx?krke@Ow&dd&{ gﬁcgﬁalst}??rvygl L G0y L %@d%{7-R12 are

ached, are absent or are ohnec
Spiporagh hyfregensfuztherprowidedshat Grhenm if zaboNss ab@ent R11 and
R12 together with the carbon to which they are
at 2acHiednethgdeofclyimd cwhetein R s fiomethyl, swpthogymdthygeraf msthasy, or
3, nédrory, 6, Or 7 atons, or substituents on two
different carbon atons are connected to forma ring of
size 3, 4, 5, 6, or 7 atons; 153 WD 2006/ 034414
PCY/ Udpanshainfolpim 2, whereia thegt tedstfone of RGP Ry is@RBaRlently methyl,

cm%(%lg”h%a%%?%% %%\@% S,%rhyﬁyc' oal kyl,

CONHS( O) 2- heteroaryl,  S(O NNHCO al kyl ,
S(® hadaf sl whestlm}l@mtmf&l o sleyd independently methyl,

& @f’“‘“’ﬁﬁ"ﬁ“ﬂh%@ e IReC SRRy oaI}FgTo,Xy‘S

O) 2N\ het er oal kyl , CONHS( O 2N— ary
of & g&ﬁwher@qﬁp.ps metg())@) Mieboxahéthlene, fluoro,
S( @)lMdCQoﬁfo &r,hy&(oQ}NHCO heteroaryl, P(OQ(OH)2, P(O O,

.ruv' ,rvl W "

6. The method of claim 3, wherein R; is methyl, methoxy, methoxymethylene, fluoro,

chloro, bromo, or hydroxy.

7. The method of claim 3, wherein R; is methyl, methoxy, methoxymethylene, fluoro,

chloro, bromo, or hydroxy.

8. The method of claim 5, wherein R, and Rg are, independently, methyl, methoxy,

methoxymethylene, fluoro, chloro, bromo or hydroxy.

9. The method of claim 6, wherein R; and R are, independently, methyl, methoxy,
methoxymethylene, fluoro, chloro, bromo or hydroxy.

10. The method of claim 6, wherein R3 and Ry are, independently, methyl, methoxy,
methoxymethylene, fluoro, chloro, bromo or hydroxy.

11. The method of claim 1, wherein Ry and Ry and the carbon to which they are attached

are absent.
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N'" ANomMP N HNNONHSNHNHO NH ' NS
(tetrazole), or 0, O S, and 0 , where R13 is O -

w@200al0B44l4 and R14 and R15 are, independently, P¢/URIIGHOB4015

or lower alkyl, provided that when Z is COOH or
COCR13 and R6 is H or hal ogen, then R1-R5, and R7-R12
are not each 10 hydrogen; further provided that when m
is zero, X is absent. 24. The conpound of claim 23,
wherein R6 is nmethyl, nethoxynethyl ene, nethoxy or

hy dioXle method dh@aifONROERE Rf afd R],WZch Yiﬁﬁfyﬁi n at
| east one of R1- R8 is a non- hydrogen substituent and

t he,r i nin R8.are hydr 15 26. The

corot i gpSgpLStaih it iR osciberois thf oo teahich they
ar erditachedy sie og@fRcted ot b USRS Sng @tkeB3NE 3 NG 7HidiRs. R1-

R8 are hydrogen. 27. The conpound of clai m 25, wherein

h I fl
chr'ér AT BP0 S ompanel. itoestien -

25,C(eHBOR2IRL. i s net hyl , met hoxy, net hoxynet hyl ene,
20 fluoro, chloro, bronmo or hydroxy 29. The conpound

f I re W
1%’ox e%%ﬁéq enealm E the ?ﬂ“&%&nd ﬁrsﬁlfsﬁﬁgg?mﬂy&r oRy>> 6.7, 8,9,
30 10Thle 12d|’$pb44rld Dil’i;ﬂ&; IB 2(7,,21\/\&12293{2':1 BB, 2%?%7 B@ Z@rﬁ) 31, 32, 33,
X ne ox ne
1 Gar s S ors DEio 2 Endr s a1 Treh Sorigothds. 56 57,
of 58] 39, 60,28, 62/)1'68!6211 65,188, @mds,R6, 75,91, 72%?@&”?139'?8'7&7 178,79, 80, 81,
§Em§ A g{a% thoxyrret ‘hyl ene,” fTuoro, ¢hlor
Fn%;d ﬁ WO 2006/ 034414 PCT/ US2005/ 034015
32 The corrpound of claim 28, wherein R3 and R7 are,
. ndépﬁmsahwqfcmhywheraiattmmpoum@awsaeﬁwI1eme,13 40, 61, 62,

0 dr ox 33. The conpound of
§?’r@2§fw\ﬂhﬁg??7£zzg’c§0%b 8o f“l‘ﬁﬁ ‘Wi th the carbon
to which they are attached are absent. 5 34. The

cofip.dihednafiododf@iaim 2 3thElﬁ g steeRhiodaRtomib2elaéied 86 Recreasing the
wherein R11 and

%m?éo% Tecong dofclf\%ﬂ

O TP Y PR YR SlegP et dopethy frslingrpasing the maximum
at tlaefienly leagth. connected to forma Spiro ring of size
3, 4, 5, 6, or 7 atons. 36. The conpound of cl ai m 23,

Wh% efh methosd osfeialerg edherem nﬂe sleep motd(:"ltatrlc‘rilnZ t?elza(tas a sallerzag disorder.

19. The method of claim 18, wherein the sleep disorder is selected from circadian thythm

abnormality, insomnia, parasomnia, sleep apnea syndrome, narcolepsy and hypersomnia.

20. The method of claim 1, wherein the compound of Formula I, or pharmaceutically
acceptable salt thereof, is administered as a pharmaceutical composition comprising a

pharmaceutically acceptable excipient.

21. The method of claim 1, wherein the compound of Formula I, or pharmaceutically

acceptable salt thereof, is co-administered with one or more additional therapies.
22. The method of claim 1, wherein the subject is a human.

23. A compound of Formula I:
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C(O NHsQ2- al kyl .~ 10 37. A conpound selected from 1,

2, 3, 4, 5,6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16,
wQazqo6084414 19, 20, 21, 22, 23, 24, 25, 26, 27, PGI/UIDP5/034015

30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,

43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,

56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68,

69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81,

82, 83, 84, 85, 86, 87, and 88. 38. The conpound of

claim 37, wherein the conpourd isgselected froml, 12,

13, 40, 61, 15 62, 63Rs 70, 71\ 74, 75, 76, 77, 78, 79,

80, 81, 82, 83, Qnd 84. :

formul a of Cbnpouhs

sol vate, hydrate,

conpound of cl ai g1.2 YAl :oound 1 is a solvate.

41. The conpound of cll ai 39 wher'ei n Compound 1 is a

hydrate. 20 42. The cB qund of claim 39, wherein the

Compound 1 is a pharnmafeut caIIy acceptable salt. 43.

oofRsor a sal t,
eof. > 40. The

The conpound of claimyz, erein the salt is an acid
addition salt. 155 WO 6/ 034414 PCT/ US2005/ 034015
44. The conpound of cI 43, wherein the salt is a
hydrochl ori de salt. conmpound of claim 44,

wherein the conpound |s: c~P (N) -HCl Y COCH 46. The
compound of clai m 44, mﬁ@ 8 p-Rhe conpound is: a;P

(N 2HCL f 5 COCH 47. The und of cl aim 39,
wherein the conpound is adpR 48. A conposition
conprising a conpound of th fornula: alP NN -
(CHZ)p R 11
(CHp)q Rz
z @

or a pharmaceutically effective salt thereof, wherein

m, n, o, p, q are, independently, an integer from 0, 1, 2, 3,4, 5, or 6;

X and Y are, independently, absent, O, S, C(O), SO, or SO3;

Ry, Ry, R3, Ry, Rs, R, Ry, and Rg are, independently selected from H, F, Cl, Br, OH, CF3,
CHs, C,-Cg straight chain alkyl, C3-Cg branched alkyl, C3-C5 cycloalkyl, C3-C7
heterocyclyl, OCH;, OCF3;, CH,OCHj;, CH,CH,OCH3, CH,OCH,CHjs, C,-Cs
hydroxyalkyl, and C;-Cs alkoxy;

any hydrogen in the CH, groups in the linker is optionally substituted with H, F, Cl, Br,
OH, CFs, CHs, C,-Cs straight chain alkyl, C3-Cs branched alkyl, C3-C7 cycloalkyl, C3-C7
heterocyclyl, OCH3, OCF3, CH,OCH3, CH,CH,OCH3, CH,OCH,CHj3, C1-Cs
hydroxyalkyl, or C;-Cs alkoxy;

Ry, Rio, Ri1, and Ry; are, independently, H, C;-Cg straight chain alkyl, C;-Cs branched
alkyl, or Ry and R together with the carbon to which they are attached, are absent or are
connected to form a spiro ring of size 3, 4, 5, 6, or 7 atoms, or Ry; and R;; together with
the carbon to which they are attached, are connected to form a spiro ring of size 3, 4, 5, 6,
or 7 atoms, or substituents on two different carbon atoms are connected to form a ring of
size 3, 4, 5, 6, or 7 atoms;
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| KI HOO or a salt, solvate, hydrate, or prodrug
thereof, and at | east one pharmaceutically acceptable

wex@opsamt . 10 49. The conposition of clai m 48PCTIS2005/084015

the compound is a solvate. 50. The conposition of
claim 48, wherein the conmpound is a hydrate. 51. The
conmposi tion of claim48, wherein the compound is a
pharmaceutical |y acceptable salt. 52. The conposition
of claim51, wherein the salt is an acid addition

salt. 756 sdMdisiiedn 0B4H 1dORGT/AdRIR {&@éﬁi{%(O)'é-%lkyi”ﬁﬁ)NHS(O)z-

v g PaRdo b lepand I BSiBichrent S OFSICR-himon,

wh@(epzmndmamgns@mmO-dysroamryi\ls§ i m-}ée%@roa&;‘ﬁl]_é(égzNHCO—aryl,

t sitioh o

IS CERBITE keSSBS Ay, oSG
”eUWHQ(fO)M%@Mk?EC ONERRO) - 9:;415 %‘gh\f(ﬁé(o z%fﬁ'é?éﬂoéﬂyf‘ 80,1, SO,H,
adnmi nistering to a subject i'n ee er
t hXQPEREPrdipt B (@INEE P12, SRODNHC Cohetetharyt B(RIOOHY; PO)BH,
N Ilrl HOOC or apharrmceutlcally ac,ceptable ItthOI

| vat hydrate, or odru here met ho
219 \é‘l'a |em~ )E/S wher ei i thieHsNg/}N on |Ns/ ect ed
fromldecreasi ng the @B{ti md sl ee.%onset 04§crea3| ng

thé'zave Nag out dengt and crea |ng\8
maxi mum s g@%%%g'u | engt h. 5 The merf cl avhgre Rz is Cp-

56 Cowtkat endiRished Bl seeq nmaﬁd:ﬂdaﬁtl)o Rydrb@atos 1cave$ laﬂ@p ﬁrowded that when
Ia| 58, wherein_t

g: ?éé%gjl' S orrd(%?brﬁe aglgﬁz %%‘?Pc FeRuRaand RyRierre not each

abhgdnopdni; frthet provided fat vﬂ&haﬁ RBiAX ishiReR. apnea
syndrone, narcol epsy and hypersommia. 157

24. The compound of claim 23, wherein R¢ is methyl, methoxymethylene, methoxy or
hydroxy.

25. The compound of claim 23, wherein at least one of Ri1—Rg is a non-hydrogen

substituent and the remaining R; — Ry are hydrogen.

26. The compound of claim 23, wherein at least two of R; —Rg are non- hydrogen

substituents, and the remaining R; — Rg are hydrogen.

27. The compound of claim 25, wherein R, is methyl, methoxy, methoxymethylene

>

fluoro, chloro, bromo or hydroxy.

28. The compound of claim 25, wherein R is methyl, methoxy, methoxymethylene,

fluoro, chloro, bromo or hydroxy.

29. The compound of claim 25, wherein R is methyl, methoxy, methoxymethylene,

fluoro, chloro, bromo or hydroxy.

30. The compound of claim 27, wherein R; and Rg are, independently, methyl, methoxy,

methoxymethylene, fluoro, chloro, bromo or hydroxy.

31. The compound of claim 28, wherein Rj and Rg are, independently, methyl, methoxy,

methoxymethylene, fluoro, chloro, bromo or hydroxy.
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WO 2006/ 034414 PCT/ US2005/ 034015 60. The nethod of
cl aim 56, wherein the conpound or pharmaceutically

waecwepsald e salt, solvate, hydrate, or prodrupCT/US2005/034015

adm ni stered as a pharmaceuti cal conposition
conprising at |east one pharmaceutically acceptable
exci pient. 61. The nethod of claim56, wherein the
conmpound or pharnaceutically acceptable salt, 5

sol vate, hydrate, or prodrug, is co-admnistered with

0N Ofhe FBMPod Y tlaRN 28, WikesiRR) 88 R, £ indEpéndomitsh awtigl, methoxy,
cl aim 56, wherein the subject is_a human. 158
methoxymethylene, fluoro, chloro, bromo or hydroxy.

33. The compound of claim 23, wherein Ry and Ry together with the carbon to which

they are attached are absent.
34. The compound of claim 23, wherein Ry and Ry, are each methyl.

35. The compound of claim 23, wherein Ry; and Ry, together with the carbon to which

they are attached, are connected to form a spiro ring of size 3, 4, 5, 6, or 7 atoms.

36. The compound of claim 23, wherein Z is selected from COOH, tetrazole, and -
C(O)NHSO;,-alkyl.

37. A compound selected from 1,2, 3,4, 5,6, 7,8,9, 10, 11, 12, 13, 14, 15, 16,17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66,
67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, and &8.

38. The compound of claim 37, wherein the compound is selected from 1, 12, 13, 40, 61,
62, 63,70,71,74,75,76,77,78, 79, 80, 81, 82, 83, and 84.

39. A compound having the formula of Compound 1:
4
q;N
(N
N

HOOC , or a salt, solvate, hydrate, or prodrug thereof.
40. The compound of claim 39, wherein Compound 1 is a solvate.
41. The compound of claim 39, wherein Compound 1 is a hydrate.

42. The compound of claim 39, wherein the Compound 1 is a pharmaceutically

acceptable salt.

43. The compound of claim 42, wherein the salt is an acid addition salt.
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44. The compound of claim 43, wherein the salt is a hydrochloride salt.
45. The compound of claim 44, wherein the compound is:
O\Q
E::[%sN
[“] HCl
N
COOCH

46. The compound of claim 44, wherein the compound is:

cCH
[:] 2HCI

COOH

47. The compound of claim 39, wherein the compound is a prodrug.

48. A composition comprising a compound of the formula:
Y
@N
(N
J

HooC or a salt, solvate, hydrate, or prodrug thereof, and at least one

pharmaceutically acceptable excipient.
49. The composition of claim 48, wherein the compound is a solvate.
50. The composition of claim 48, wherein the compound is a hydrate.

51. The composition of claim 48, wherein the compound is a pharmaceutically acceptable

salt.

52. The composition of claim 51, wherein the salt is an acid addition salt.
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53. The composition of claim 51, wherein the salt is a hydrochloride salt.

54. The composition of claim 53, wherein the composition is:

P
[:] HCl

COOH

55. The pharmaceutical composition of claim 53, wherein the composition is:

ci
[:] 2HCI

COOH

56. A method of modulating sleep in a subject, comprising administering to a subject in

need thereof a therapeutically effective amount of the compound:

Sar

N

(J

N
HOOC or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof.

57. The method of claim 56, wherein the sleep modulation is selected from decreasing the
time to sleep onset, increasing the average sleep bout length, and increasing the maximum

sleep bout length.
58. The method of claim 56, wherein the sleep modulation treats a sleep disorder.

59. The method of claim 58, wherein the sleep disorder is selected from circadian rhythm

abnormality, insomnia, parasomnia, sleep apnea syndrome, narcolepsy and hypersomnia.
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60. The method of claim 56, wherein the compound or pharmaceutically acceptable salt,
solvate, hydrate, or prodrug, is administered as a pharmaceutical composition comprising

at least one pharmaceutically acceptable excipient.

61. The method of claim 56, wherein the compound or pharmaceutically acceptable salt,

solvate, hydrate, or prodrug, is co-administered with one or more additional therapies.

62. The method of claim 56, wherein the subject is a human.
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