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The invention relates to the use in mammalian patients and especially in human
patients, of certain imidazolylalkyl-pyridines as wakefulness compounds to treat or
prevent excessive sleepiness associated with narcolepsy, obstructive sleep
apnea/hypopnea syndrome, shift work sleep disorder, desynchronization disorders,
ovulation disorders, seasonal melancholia, jet lag (time zone syndrome) or wakefulness
disturbances as a consequence of jet lag, or diseases of the nervous system and to
assist, alone or in conjunction with certain sleep inducing agents, in modulating
circadian rhythmicity dysfunctions due to shift work, aging, blindness, jet-lag, exposure
to sub-arctic days and nights, or other environmental circumstances.
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DETAILED DESCRIPTION OF THE INVENTION

As used herein, “lower,” in the context of alkyl and alkoxy groups, denotes a
radical having up to 7 carbon atoms, preferably up to 4 carbon atoms and more
preferably up to 2 carbon atoms. Consequently, lower alkyl has especially up to 7
carbon atoms, preferably up to 4 carbon atoms, and in particular up to 2 carbon atoms
and is, for example, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, pentyl, or hexyl.
Accordingly, lower alkoxy has up to 7 carbon atoms, pfeferably up to 4 carbon atoms,
" and in particular up to 2 carbon atoms and is, for example, methoxy, ethoxy, propoxy, |

butoxy, tert-butoxy or hexyloxy..
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methylimidazol-1-yl)methyl}pyridine, as follows: ‘

9.7 g (75 mM) of 2-(chloromethyl)pyridine and 42 g (512 mM) of 2- methyl-
imidazole are suspended in 40 ml dimethylformamide, then stirred for 3 hours at 105
°C. The dimethylformamide is distilled off and the crystalline residue is diluted with
ethyl acetate and a little hexane. Following filration, the mother solution is
concentrated by evaporation and the dimethylformamide distilled off, and then shaken
out several times between water and methylene chloride. 10.3 g of the oily title
compound are obtained.

The compounds of formula (1) and their physiologically acceptable salts exhlblt
interesting effects on the wakefulness of a subject and may therefore be used in
accordance thereto. The compounds according to the invention are therefore useful to
treat excessivé sleepiness associated with narcolepsy, obstructive sleep
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As used herein the terms “co-administration”, “co-administered” and “co-
administer” refer to the administration of one of the wakefulness-inducing agents of the
invention in conjunction with one or more additional active pharmaceutical ingredients

in a manner that results in the desired therapeutic effect. For example, administration
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associated with various psychiatric disorders, including depressive disorders, mania,
seasonal affective disorder, bipolar disorder, and schizophrenia. Compound A has
been shown to affect the wake-sleep cycle in general and is particularly effective in
decreasing REM sleep. Thus, in particular embodiments, the invention is directed to a
“method of treating or preventing a sieep disorder associated with depressive disorders,
mania, seasonal affective disorder, bipolar disorder, or schizophrenié.
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enhance the wakefulness promoting or other effects. For example, the wakefulness -
promoting agents of the invention can be co-administered With modafinil or armodafinil
or stimulants to enhance or complement the effects of both agents.

The appropriate effective amount of a sleep-inducing agentsvwhen co-
administered with the wakefulness promoting agents of the invention in order to
modulate the amount and/or timing of wake and sleep is that amount which results in
the desired effect of inducing sleep in the patient and, of course, will vary depending
upon, for example, the compound employed, the host, the mode of administration and

the nature and severity of the condition being treated. In animals satisfactory results
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may be 691;%ﬁ”tné2f at‘-‘dél&%s%geé I??GI'H gbggfs Y t&&?gw‘;@d R‘@Z@ﬁﬁl@eﬂ bogdyyveight.

In largeranammalsdips exampie bhrsnspan aidieated rn}ally dneagé may typically range

rom a4 CHETBEEE 208 ok OBl bl AR ABSHS B, o

about 1(hpmtombomrt ¢50img. &od bébErea&K@fthbm PdoBRy a@arﬂ%ﬁﬂhld be
e adm,ni st er eﬁg ormt e wakef ul ness at the
adm'”'“&ﬁ%‘i Wﬁgﬁ“zﬂ a»} oyr q‘ {henyakefsl r]@&ﬁrl@wcneg agent

administereP Rtk ot %lhenod?fo vﬁéké‘thé@é or hB&uts ﬁ)eé’oéd}dlggﬁws post-

ent and the wakef ul ness- prormtl ng agent can
sleep in %@9@1’& gsiyainisdration, 9., in "day-ni ght" packagi ng so

Itt\/\pﬁbe{L@dﬁ?&&%@Wﬁ}'tﬁ@%ﬂ&fnt#‘?h@%&b@%@%ﬁ,ﬁfa@g a\(lg\i?rlnaisfﬁgpd will
be determlree,cbby adnyisivipradge thes lightodfitde relevant dtdmmﬁaliiﬁ%??gjgﬁg n’:he
conditiorf 466 fbSteck T B8 e MRcRBE30 ecamiuiermie e copsamute of

administratiosn theaagemfyel?]b’g grfd\?rg%ggg%ggthg Iﬁg i?ﬁj el p&fiéMChhY &he severity

of the pq‘fggaﬁga}"ﬁ Dromoting agents to enhance the
FWﬁ@f&Hé‘Lﬁé%rﬁfr@Wlé&ﬂ: e, %Wlﬁflgggl?ﬁi%hylf \I/'Igm%ﬂ @cgmally be

t he wakeful ness pronoting agents o
administgeedcas amaﬁngﬁélﬂ’mal wbrpostidardamprising as el ¢ am) essential

active ingloeieit ket SR URR LBsHadR RFBEeHOH Hufha A6 houic

pharma@lua@ﬂyl auteptaide agerierand eptlmﬁ?alpd?vﬁtgl ﬁaggﬁtéleg‘trlléél]lﬁl é(;t,?;eg’ﬁable

adJuvantF%nﬁiﬂlfsﬁﬁ‘% Gl 8}%'9%* g envegtignakigrlenighes.s eep
The phé\mﬁaoﬁméal cdkﬁb@;iltléﬁé; HARid éhl??)‘fe §8§%§Leef$rﬁfsff‘8ﬁ>réi f

sleep in the patient an rse
pare"teré'eﬂfy:? %ﬁﬁb%ﬁ[}ﬁ@%& Iﬂgamﬁawpr,dntradwmaimptrandnous

.and th
transden?lEPLr : %r? d\hé‘gvd;é}?ﬁ{al ptaw\, ﬁgijggl%orfe%?ll]& dthah gl?fegséﬁagd | ﬁ '
sonophomﬁlsrmr@hgaopbcbmiso,r yronehial be nasallwrmntswaﬂ@d "Hfluéi af & ¥olid
e {53255 dHBAARE o B, Ol R okt
powder orrpdalle’abﬁﬁ dein thedoRAGT decHé/@l* I@Qéhde r'ﬁ@&)lfcf %l@PFH&y

nor e pi cal | abou

contain Cng%@tIOZ@gggﬂE)l%}tS 84 [J[as j_:@nq@g ﬁgeaﬁo%tlersstahl@mgdubnbmis
csincors kb prd S8 SIS, TS0 el e sy pted by
conventlm dechniquss. i Ihadiguidycamienis empkxyedt meemtewatfdﬂdm b9 e in the

form of aasg/nﬂ? Lérml%lowaggift 55‘5?‘?\Scaoﬂsu €, s;tjenle veﬁlc?e R %njégtlclgr? ualrnsaqueous

or non-aqueous ||qu1d suspension, or may be a dry product for reconstitution with water
or other suitable vehicle before use. Liquid preparations may contain conventional
additives such as suspending agents, emulsifying agents, wetting agents, non-aqueous
vehicle (including edible oils), preservatives, as well as flavoring and/or coloring agents.
For parenteral administration, a vehicle normally will comprise sterile water, at least in
large part, although saline solutions, glucose solutions and like may be utilized.
Injectable suspensioné also may be used, in which case conventional suspending
agents may be employed. Conventional preservatives, buffering agents and the like
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i nduci ng agent admi nistration. It wll be understood
that the ampbunt of the conmpound actually adm nistered
wawdorobeozlet er mi ned by a phyS| cian, in the |ightT/U520061€29112

iso maf B3t 5 6 ARIAARERobBAL A0 SARGERNILRD i

administratéeorcoios eompouhe o@Foaumani intoral dmgetfoaﬂa@@onwe Tait

A AR T R —
the de&l@d%l’éFbﬁﬁithcdnﬁélmn@rhpprﬁﬁét@' athoBARf tY B Mgrédibnt, that is,
be adm ni stered as a pharnmaceuti cal

the compeirpbet %%rw I bagePriingtorthe 'ﬁée'('fdﬂn ane dfor exemale, Kemington's
Pharmaéélﬂ[g:%%&%rc@é MS@@F’UBP&N g@brﬁﬁéﬂﬁp 1! Faass?ffhaefdlf%h 1985.

a solid or urd rmaceut’’cal Iy 'acce
Ircapakingrphatmaceptical mmgosnmmmﬂammmmmwmwof the present

inventlor‘?ct tgﬂ % W%%l%ﬁﬁ‘?)é@“ﬂ?%@i@%%@&ﬂs \gﬁﬂg n d?&egrby a

carrier, orcemnmse‘dl wmanlam‘.érrlée vehich atd\ebel irs trgefofrarot ééﬁsu@é &achet,

paper, of iR o faine:. bR 1B 6RLIeT SeRVER IS AliupBt Ay beidsalid, semi-
solid, or fi§uREhateafWhichots s PeraeR! Bxcipnt 8P H%rd“r’l?rh%r the active

sonophoresis, or phonophore3|s bronchi al or nasa
ingredienignl’ m%ﬂh%pemnosmﬁugam be in thelfoem ehiablets, piisusewdensne

Ioze@e%’,ésﬁa?ﬁfe% 'cQEhé’EEyelBﬁrst QBéeg‘féﬁoqé’le?ﬁlﬂglthhgq Q@&fso%%@s' %erosols

e’ n powder orm or i
(as a solid ocimea biquit m@gm) d‘ h@menis abntainimgefor srRgMEENGRAIt® 10% by

nve t| onal excjpients, such s bi ndi agents, . .
weight of ff¥ &etle"Riupdiithgoft ik Baiiradiiin ehnsules. bBoSavias. sierie
injectablageiitnazthdt dierilei eckadbé do@hie% may, if desired, be

film coat ed by conventional techniques. If a liquid

Seqle xémplegs @ﬁﬁu@wa caprsangrliluantsinchise ltose, dextrose,
sucrose féHrBit(?* K&IU Qt %lﬂﬁ] acaGh! c&‘éilﬁ'ﬁ Eﬂogﬂ'ﬁft&l Slginates,
& ve or 1

steri |cIe ection,
tragacarﬁb,rg@lqmmlmnncgjiucwte,ummwemlhrm ceﬂmjoslee palyinylgyradidone,

cluiosd, e SREL by CbEh, R, Sop Rl o . e

magnesmcm steat-aterwid rafhdirali olle Thelformakaitions ean @idagioray irfclude
ent's, nop-aqueous

it
lubricatifELApSis’ Ve oS R &Gv’eﬂlﬁlﬁgm%ﬂ SUsiPesEINg:AGeAUS, pragerving
agents, Mééteﬁhgfégéfﬁé | d191av0BANE rag‘éﬂ'tsorTﬂQ c@ﬁ%%ﬁlong%"f the jnvention may

parenteral adm nistration, a vehicle norma
be form%@t@grsos@s o provide qm@lgrsuséqlne@@gdelayeda'e@@sp;gfﬁhe active

norecionl 4 8FRr A B9 by O, io0se =01 ot Lons and | e

Thes edmposltmhscaine pesferatdyl‘ﬁmmulahedl in ausitdoksage form, each dosage
containing from about 0.1 to 800 mg of the active ingredient. The term "unit dosage
form" refers to physically discrete units suitable as unitary dosages for human subjects
and other mammals, each unit containing a predetermined quantity of active material
calculated to produce the desired therapeutic effect, in association with the required
pharmaceutical carrier. For co-administration, a unit dosage form of a sleep-inducing
agent would contain from about 10 to about 200 mg of the active ingredient.

Several experiments, described below, demonstrate the ability of various salt
forms and various doses of an imidazolylmethyl-pyridine such as Compound A at

altering sleep cycle and wakefulness.



agents may be enpl oyed. Conventional preservatives,
buffering agents and the |ikeal so may be added to the
wQ@arentennl dosage forms. Particularly useful PGI/UB®06/029112

1 -of a conpound of Fornmula | in oral
1 Mategglg'éHdSM) é;tl ons. The pharmaceuti cal conpositions

1.1 CompSury epared by conventional techniques appropriate to
the desired preparati on containing appropriate anmounts
Inos firsh seh of pxeerimgntsdtheneral (mhay) anel subatanagusy(ad. \adctions of

CompouR e B ERL o' Sedt Sl BN B PR Frpis urose
the salt fleuh)lslmhltlhgnmmenw dEeﬁBmarateR’m),wérétdseeldl tion, 1985.
rmaceutl cal 0Si éons coat ai ni n

I8 SRS b PR Bterie! A SMpRUNG A Ygie Evaluated in the

sleep-wammaésg &S/élé)ln \Watswitlealdns dfethgln&e;éuw Baafls 6fMeyREF (RIBM)
a carrier, or enclosed within a carrier,

and 'OC%%HU'RW (€).' Fot #hs puiessithe saﬁ;ﬁ@mn énul&fameéate (pafpbwas used.
or other container. Wien the carrier serves as a

1.2  Afinhaieftdiest may be a solid, sem solid, or liquid
material which acts as a vehicl e, excipient or nedium

1.2.1 Nbn+#esibnedcatisve i ngredi ent. Thus, the conposition can
e in the formof tahlets, |IIs g owders, | ozenges,

Thg exppdmepiz Were carged,qut in nenanesiaptizad urér@ﬁtrgnn@ﬁsmale Wistar

rats preﬁe(?éﬂwmroﬁwbﬂy’ﬁnpléﬁfé&ﬁ@lb%tr&éés for3fb i cPrEilr'J rbfachéi' qui d
um, ointments containing for exanple 8 0% by

medi
electrocqmpg@ﬂarro{Ecﬁg)aahe\pemmalepwamca@eﬁ ih amprhamainjainadiat a

I
constantctéﬁfdgrgl?,llr? é‘f* gg g?agrg{jblgizi m&“ﬁ& %hg% fopggjfgy?%gal HEiRES
beginningdiftthe lexpedmeint rtbe animalislwenstgivémal uide3 bay pesied of

cccimat S5 5 e, USRS ok ant M SR roedbatiesvertem even
when thg aé@irdmg edisd warshltadRice, THe ECWG Yééd%ﬂin'g@%vé‘rﬁ%é’éiﬁse

nyl ﬁ/rrol i done, cel |l ul ose, water, Syrup,
contlnuoglgm BQeE pﬁe{?%hour%pgncm,o}ﬁ,ma g&9l@)@radjatrr@egratlpal Each

i SENAREE KELTAERIAS, g R ol kRS 2 avo
obtamed@‘tart%tmlemhm:pﬁ;qf distifled waiepwloi@ uagdz mnm C@mpsand |A)gor

compariFRA nerhTEEN o BF Bl Shetag S0GoMRRR Ao <o as

1.2.2 Lés]omd)vatde qui ck, sustained or del ayed rel ease of the

e |n r edi egihgafter adm nistration to the patien
%er MSPQn wéN?rPe?fbﬁSHkﬁtsleﬂdMthPa@f@aarwa&(%m/kg i.p.)
and posﬂ@ﬁé’d}m & QtdTeofidapinna gm}?é qu_ﬁr ihE3BF BRPYLt @Hﬁngﬁcus
0 mg of the actlvelnrelen term Tunit

coeruleusOmD or 8f&men {Nuglays beaallqloﬂmeynemter\lawl)ttalmfthabﬂeremal line.
The lesidt Wafe/ cAPRALLR Witha PRHIE FreFtBRES tebion generator at 60 °C in 10 sec.

A corresponding group of sham lesioned rats was carried out. The animals were
individually kept in single cage during‘ 6 months after the lesions. Five months after
lesion, cortical electrodes were implanted. The animals were caged in a room,
maintained at a constant temperature of 22 °C and artificially lighted for 12 hours daily.
Before beginning of the experiment, the animals were given a 1 day period of
acclimatization in the recording cages. These were tall plastic cylinders within the
animals had cdmplete freedom of movement even when the recording cables were



and ot her mammal s, each unit containing a
predeterm ned quantity of active material calcul ated
wao ooopootoxe t he desired therapeutic effect, inPCT/US2006/029112

attached. g@&B@ '%Eg ]&S H@g% Ft@adeeeéﬂtfr%ue@ﬁdmﬁ@%wars S&vidd/84y, 15

a unit formo
min after tedaptallatior ohtheagrimal wod Ednklflcafteildﬁug admlabtratlono to

FolbghpSan clindls pHe, SGbIpHRAAY Bt SiustEa Bidhsln (Titess
p<0.05) V\m‘s pein‘drmw Isetinechcatherlifferdnvgraupss doses of an
LB BB B B A5 oS TRA o o o
oWdtﬁ@SAhuhng@a@w dlnhmefnehtatﬁih Sfadledtfodeds MRS fater.

t he oral . 0.) and subcut aneous actions of

Recordiag 0f E Qﬁep@ 1 é’ﬁdeﬁ@cﬁ?’dwd@%aé@%@kp'%ﬁ@épm ness
A2 BG b8 A1 r«%ié()i Wh%%’él@ﬁ}%&e%@% &8hindir
mul titTumarate (

or funarate vvere use In a
A3$Sc&amhesastAbfouémﬁtbrShmntratscnaﬂeadcxfiI@m@ned amm@ieund A

wer e eval inrats
Ady e 88 Poataredint WioyeBide YdEnd o SBMESEEA (e
and | ocus coerul eus (LC) For this purpose the salt
2 Resufk®@rmmultifumarate (nfu) was used. 1.2 Aninmal studies
1.2.1 Non-lesioned rats The experinents were carried
2.1 Noapulesiomedogatsmest heti zed unrestrained male Wstar rats

o RS A0 ARDRPRES e TR R hoE SR8 o3 dha Whnaic
(mfu) s.c.adid neducevsigrificagiechanyes in doeratmy/ictiternerad riatthm in@ndasent

tenperature of 22 0C and artificially lighted for 12
dependetﬂtdnnggn%ra, |y. Before beginning of the experiment, the

At‘%ﬂhpﬁdgsp WErComp¥eAd A reduted REEW sh&Sp @Grafibn during the first 4
acc tization in the recordi ng cages and had

hours. Theoelpseical sleeewemalso rﬁﬂmém relpsreageen wmefwl@@@ﬁ Wasg
observe RIS, SNt BSOSl R Bcp (Sw)
sleep onsHit dciide N@llmmgﬂencwrtatba)mcr@eti hetween 0s¢endd-4% hours and
was igrESuE kel B B Rl SRRE 7o S54FRRE.

AtVW 1RB/Kge.6L, Cempeand W tehd6a i ordady wakingctime fdunag fthe first 6

th no admi nistratiqn, or adm njstration of

hours, dq&;reqsegi classicalsleep dyrigg 3 hours, an &gn%cantly reducegplglgl(}l sleep
duration for several hours. Between 7-11 hours after administration, Compound A still
significantly increased waking time and decreased SWS duration. For the same time
interval, REM sleep also tended to be increased. Active waking was significantly
increased between 0-4 hours after administration. Furthermore, Compound A strongly
delayed REM sleep onset, and tended to also delay SWS onset.At 30 mg/kg p.o., '
Compound A strongly delayed both SWS and REM sleep onset. Furthermore, it
increased waking time and decreased SWS and REM sleep duration during the first 4
hours of recording and in addition REM sleep duration between 4-7 hours after
administration. All of the effects were very strong; the decrease of REM sleep lasted
for about 11 hours, the increase of wakefulness about 9 hours.

At 1 mg/kg s.c., Compound A reduced REM sleep duration during the first 2
hours, and enhanced wakefulness during the first 4 hours.

-10 -



Mal e rats were used. They were anesthetized with
pent obarbital (50 ng/kg i.p.) and positioned in a
wG@@reo2exi c apparatus with the upper incisor PEr/USED6/RI112
AtBBd 96 iy kG 8! €8fmpobit AindBiced MBkfiMasd 8afebadits as Py oral
o I\/Eynertf@\l% bel owpt he interaural |ine. The lesi ons%fy
administraliors carried out with a radi o frequency | esion
r.at ' re '
TETRRER Ty St RS R A R A P AR G B R on
the sleepivmakiefildesd tycle@pratsrithan thdtef tegmfddornmg 6 nont hs after
20 L the |,esjons. Five nonths after |esion, cortical
< C810BeH 8Fes were i npl anted. The animals were caged in a

5 eAMs dMRr Mbsibie dha sidep-waréRiiessaiyBRy 6t ratewab vy Bfsturbed in
and artificially lighted for 12 hours daily. Before

comparispade shamgaty. kadored animalgwereHaorgawaka apd havgiloemcigssical
sleep. 1 day period of acclimatization in the recording
cages. These were tall plastic cylinders within the
In dasioneidsraits; dresdmené o€ Compsdioih A fn dramimpartantweductiondn the

. recordi r di
atterationf 28§ A8 I E P R 505 0ket P R BRI adste
wakefulne$s and dbergasetafidiadsical siEept dre prnrtlypreventddbyiCompodunid A, and
. _dr adm ni stration. Four groups of animals were
this dunngﬁﬂl&h@ge%q@r@ PeRRRP-stati stical analysis (T-test,
p<0.05) was perforned between the different groups. A
3. Disclissienl esi oned ani mal s, which had received 35 days
after lesion 3 ng/kg p.o. of Conpound A during 5 days.
THenelsalte of thiel experimaitexithy noede SomerhahisndiatdemorRimie thatg

ECoG ' 2d .d f il i gQn.
CompourigyA et RENT s/, atitf SIREhdhisar’s EfudtER iRl SGe. o
reductior(Sraessishl Sleed3 and drhiferatiserofwdkéfuinets. Fhansffet availability in

] instead of |esioned animals. A4: Sane as A3 byt
this test is geadcsings the aslior Insduckd hyfeomporpdhois ayits similagby s and

2 -l esioned rats 3, 10 and 30 ng/ kg (nfu) p.o.,
p-0. adm ]élgg’gﬁio mg/ kg (fu) p.o., and 1, 3, and 10 ny/ kg
Thenfesyilts ot thedéxperimienievigh tpsidriedeanimaltmdemonsinatentvat &ompound

A o rod AR o YT A S5 B o st e e

simultansbus IQ + NBM lesitinss ahd undicatélthatCeapiotial /& tarexhist aabswective

reduced, i ncrease . in, ef ul ness was observed
effect Se\(ﬂ?r'ﬁ‘@nfhﬁ%}tﬁéﬁ gt a@?f%%@% significantly del ayed

WAIIOWi¥mRnELS PRs (b8P described in conjunction with the specific
embodiments illustrated above, it is evident that many alternatives, modifications and
variations will be apparent to those skilled in the art or are otherwise intended to be
embraced. Accordingly, the embodiments of the invention as set forth above are
intended to be illustrative, not limiting. Various changes may be made without
departing from the spirit and scope of the invention as defined in the following claims.
All patents, patent application, scientific articles and other published documents cited
herein are hereby incorporated in their entirety for the substance of their disclosures.
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sl eep onset. Active waking tended to be increased
between 0-4 and 7-1 1 hours and was significantly
w0 p@reaesl during the |ast recording interval , PABUSH0Q®R9112
hours. At 10 ng/ kg p. oGLAIM®ound A tended to increase
What i |Wa 9 time during the first 6 hours, decreased
atis clgimedi®al sl eep during 3 hours, and significantly
1. Arhethod Bet ween
o ﬁﬁours SheSRANIRESO § rareEcaohanes. Pt
intesnghy adminisiejinre the sammak anefiective arrwm of s xompEINE
; For the sanme tine interval, REM sleep al so
having théjFarﬁ‘md&to be increased. Active waking was
significaptly increased between 0-4 hours after
ni strjati on. Furthernore, Conpound A strongly
sl eep onset, and tended to al so delay SW5
t 3¢ nmg/ kg p.o., Conpound A strongly del ayed
d REM sl eep onset. Furthernore, it

R4 king time and decreased SW5 and REM sl eep
duration during the first 4 hours of recording and in
wherein addi ti on REM sl eep duration between 4-7 hours after

adm nistration. Al of the effects were very strong;

R4 tshleyd:iagen aeWeﬁélWEMMWtﬁmoWé naRibet ol d 134" §r ammo

i ncrease of wakeful ness about 9 hours. At 1

Opt'ona”yén%no'(ﬁfrﬁﬁ%-mﬁﬁ't%e?@d’d@\é’&rR@M sl eep duration during the
Re BB idabieetidentiy i} o%'égéﬁltgﬁgr %@W&b@&ﬁ&%é;%kﬂhe

irst- 4 hours
R4 laqlaudf@qenéwdr 9XY, H@Neaakybﬂdmn alkaxy blyhalogén with an atomic

S tion. The doses of fu salt form3 and 10
numbero@gﬁgbtéﬂé ed p.o have the sane effects on the sleep

thevaridegfe heteeendhie pyridinersridsthichiendasée, iistidted HstmbBiyiene, is
ioned rats 5 nonths after |esi ons, the

methylen%p%g{g»y ef ul ness cycle of rats was very disturbed in
conparison to shamrats. Lesioned aninmals were nore
awake and have | ess classical sleep. In lesioned rats,

2. The maihedpf cl@fm@onﬁmwa Ry isdeweealiah hatngent with anetamic namber
o 10 35,68 ARGUMBA FRFLE e pkDAL B8 AR L L e

between thie pyddine arfd thedesdazlle & methydeme.partly prevented by
Conmpound A, and this during all the recordi ng peri ods.
3. Discussion

3. The method of claim 2, wherein Ry is methyl.

4, The method of claim 1, wherein the compound administered is in free base,
hydrogen fumarate, or fumarate salt form.

5. The method of claim 1, wherein the compound administered is [2-(2-
methylimidazol-1-yl-)methyl]pyridine, in free base or physiologically acceptable acid
addition salt form.

6. The method of claim 5, wherein the compound administered is [2-(2-
methylimidazol-1-yl)methyljpyridine in free base, hydrogen fumarate, or fumarate salt
form.
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The results of the experinment with non-Iesioned
ani mal s denonstrate that Conpound A del ayed REM sl eep
w@ee78%203 | nduced a reduction of REM sl eep, a PEHUS10060R9112
[ n@fm@théésdr‘iﬁémﬁﬂ) SffereR theadbrpEurRRE8mitistePdceisybness.
he effect availability in this test is good, since
methyl'm'ﬂﬂ@la%vl)mﬁthﬂmyﬂdm‘eﬁy"@ﬁﬁ%und Ais quite sinilar by
s.c. and p.o. administration. The results of the
experinment with | esioned ani mal s denonstrate that
8. Theongiboddf Alaien? ,rwhkkrein eonbmmealds adywrhan.abnormal i ti es
i nduced by neuronal |esions such as the simnultaneous
LC + NBM | esions, and indicate that Conpound A can
9.  Thexhéthiot of ofin €ovhereirefheessmpewrel atiministehed has te fdrmula:
| ast adninistration. Wile this invention has been
describ in conjunction with the specific enbodi nents
i Lhustr d above, it is evident that many
te®hative® nodifications and variations will be
ppartha_:t__Lp those skilled in the art or are otherw se
~f Nt ende 0 be enbraced. Accordingly, the enbodi nents
of the invention as set forth above are intended to be
y ive, not limting. Various changes nmay be
wherein Rﬁe{ggﬁ%mﬁ?tﬁout departing fromthe spirit and scope of
the invention as defi ned in the followng clains. All
at ent scientifi.c ar

10.  ThEFHEMOR kALY, RSl e ddd BtiriniSiePid jsnTias Blse or

physiologid2iig raReeptadie hididtRiitoresilt foptny for the substance of
their disclosures. CLAIMS What is clainmed is: 1. A

nmet hod of pronoting wakeful ness in a mamal
1. TheS b%‘d’fgslalwé% e'ir}’th%d(%rﬂhé&ﬁd haﬂnﬁnsltﬁ?&f.s“‘ﬁ | p&de,
ective anount a compound having t ormu
hydrogenvfhmahe erumawajz@isa@&fm | oner al kyl, hal ogen wit h an
atom ¢ nunber of 9 to 35 or am no opti onal Iy nono- or
di substituted by |ower alkyl; R2 and R3 independentlty
12. Thefmenmedatrfaﬂdnm1 a&vﬁeﬂ@yﬁrr@g@ﬂnpoumd)iwadmlmatéred%ﬂaﬂy, by

) . h ogen, drox | ower a I | ower 3l koxy. or ‘
inhalatioy JgRIGAY A TGORE iy PETRIREY: bYragorau, SHapRarly.
bridge between the pyridine and the inidazole,

illustrated as nethylene, is
13.  The method of claim 1, wherein the compound is administered in at least one of

an immediate release form, a controlied release form, and a sustained release form.

14. The method of claim 1, wherein the effective amount is between about 0.1 and
about 1600 mg/kg/day.

15. The method of claim 14, wherein the effective amount is between about 1 and
about 800 mg/kg/day.

16. The method of claim 15, wherein the effective amount is between about 10 and
about 200 mg/kg/day.
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methylenadnethyderes.ed oral |l y, by inhal ation, topically,
transnmucosal ly, parenterally, intravenously, or
intraocularly. 13. The nethod of claim1l, wherein the
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wherein the effective anount i s between about 1 and

19.  The method of claim 18, wherein R, is methyl.

20.  The method of claim 17, wherein the compound administered is in free base,
hydrogen fumarate, or fumarate salt form.

21.  The method of claim 17, wherein the compound administered is [2-(2-
methylimidazol-1-yl-)methyl]pyridine, in free base or physiologically acceptable acid
addition salt form.

22.  The method of claim 21, wherein the compound administered is [2-(2-

rhethylimidazol-1-yl)methyl]pyridine in free base, hydrogen fumarate, or fumarate sait
form.
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di sorder is at | east one of: excessive

27.  The method of claim 24, wherein the sleep disorder is associated with at least
one psychiatric disorder selected from the group consisting of: depressive disorders,
mania, seasonal affective disorder, bipolar disorder, and schizophrenia.

28. The method of claim 17, wherein the compound is administered orally, by
inhalation, topically, transmucosally, parenterally, intravenously, or intraocularly.

20. The method of claim 17, wherein the compound is administered in at least one of
an immediate release form, a controlled release form, and a sustained release form.

30. The method of claim 17, wherein the effective amount is between about 0.1 and
about 1600 mg/kg/day.

31. The method of claim 30, wherein the effective amount is between about 1 and
about 800 mg/kg/day.
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38. Th@ﬁeth@@ of efaiH!32, vﬁﬂerenﬁﬁﬁe@kﬁﬁ@e? ngisn?)g’tg\/eew Wdtit'd.1 and
e conpound adnministered is Iin free base or
about 150&@@1@% cal |y acceptabl e acid addition salt form
35. The nethod of claim33, wherein the conpound
adnm nistered is in free base,
39.  The method of claim 38, wherein the effective amount is between about 1 and

about 800 mg/kg/day.

40. The method of claim 39, wherein the effective amount is between about 10 and
about 200 mg/kg/day. 4

41. The method of claim 33, wherein the mammal is human.
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wherein

R is hydrogen, lower alkyl, halogen with an atomic number of 9to 35 or
amino optionally mono- or disubstituted by lower alkyl;

R, and R; independently of one another are hydrogen or lower alkyl;

R4 is hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen with an
atomic number of 9 to 35; and
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L

wherein

Ri is hydrogen, lower alkyl, halogen with an atomic number of 9 to 35, or
amino optionally mono- or disubstituted by lower alkyt;

Rz and R; independently of one another are hydrogen or lower alkyi;

R4 is hydrogen, hydroxy, lower alkyl, lower alkoxy or halogen with an
atomic number of 9 to 35; and

the bridge between the pyridine and the imidazole, illustrated as
methylene, is methylene or ethylene; and

a compound having the formula:

wherein R, is methyl.
with an effective amount of a sleep inducing agent.

46.  The method of claim 45, wherein the sleep inducing agent is a melatonin
agonist.

47.  The method of claim 46, wherein the melatonin agonist is MA-1.
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