J1- MELATONIN DERIVATIVES FOR™ UsE! DS “4os9> AN
TREATI NG SLEEP DI SORDERS The present invention relates to a
novéef nethod of treating sleep disorders in mammals as wel | as

phar maceuti cal formul ations suitable therefor.
represent§999§7the structure bel ow

MELATONIN DERIVATIVES FOR USE
IN TREATING SLEEP DISORDERS

The present invention relates to a novel method of
treating sleep disorders in mammals as well as pharmaceutical
formulations suitable therefor.

Melatonin, represented by the structure below:

10

CH30 3
N — CHy-CHy-NH-CO-CHg

2

is named systematically as N-{[2-(5-methoxy-3-
indolyl)ethyl]acetamide. Trivial names for the compound include
15 N-acetyl-5-methoxytryptamine and N-acetyl-O-methylserotonin.
Melatonin is a pineal gland hormone which has ovulation
inhibitory activity, Chu et al., Endocrinology, 75, 238 (1964),
as well as some activity against MCF-7 human breast cancer
cells, Blask et al. J. Neural, Transm. [Supp.], 21, 433 (1986)
20 and for the treatment of mammalian breast carcinoma, Blask et
al., Neurocendocrinol, Lett., 9(2), 63 (1987). Furthermore,

melatonin has been known to expedite recovery from "jet lag
syndrome", Arendt et al., Ergonomics, 30, 1379 (1987), to cause

sleep, Waldhauser et al., Psychopharmacology, 100, 222 (1990)

25 and to minimize disturbances in circadian rhythms of bodily
performance and function, U.S. Patent Nos. 4,600,723 and
5,242,941.
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[err] I's named systematically as N-[2-(5-nethoxy-3-
I ndol yl ) et hyl]acetam de. Trivial names for the conpound iffeiug o
N-acét yl - 5- net hoxyt rypt ani ne and N-acetyl - O net hyl ser ot o is a
pizneal gl and hornone whi ch has ovul ati on i nhibitory acti
Endocri nofogyg- 75, 238 (1964), as meILigs sone activity aga

breast cancer cells, Blask et al. J. Néural, Transm [ Supp.], 21
(1986) and for the treatnment of mammalian breast carcinoma, Blask et al.,

Neuroendoqrinol, Legévergiaﬂelé%gﬂﬂﬁﬁgQald@H@éh%%nghg’formula

R2
R70—" ——-CI)H-CHZ-NH-CO-R1
R
NN N
RS [5 |

R

R4
wherein _
5 Rl is hydrogen, C3-C4 alkyl or C;-C4 alkoxy;
R2 is hydrogen or C1-C4 alkyl;
R3 is hydrogen or methyl;
R4 is hydrogen, haloacetyl, C;-Cs alkanoyl, benzoyl or
benzoyl substituted with halo or methyl;
10 | R3 and R® are individually hydrogen or halo; and
R7 is hydrogen or C;-C4 alkyl;
provided that when RZ2 is hydrogen, at least one of RS
and R® is halo, have also been prepared and shown to possess
ovulation inhibition activity (see U.S. Patent Nos. 4997,845 and
15 4,614,807). Such analogues are also stated to be active in
treating hormonally dependent breast carcinomas in U.S. Patent
No. 5,196,435. However, none of these references discloses the
utility of such analogs in treating sleep disorders.
Finally, European Patent Application 513,702 discloses

20 that melatonin and its analogues of the formula
CHSO_ / - CH2_CH2-NH-CO-CH3 T e e ———
l | This Sheet Has Been Replaced
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wherein Rl and RZ? are the same or different and are hydrogen or

25 halogen can be used in treating sleep disorders and in pre-
anesthetic medication. Again, such disclosure does not teach
the instantly claimed method of treating sleep disorders.



mel at oni n has been known to expedite recovery from"jet |ag syndrone",
Arendt et al., Ergonomics, 30, 1379 (1987), to cause sl gep. \Val dhauser et
al . ,” Psychophar nacol ogy, 100, 222 (1990) and to mnim [ in
circadi an rhythnms of bodily performance and function, ¥.S. S

4, 600, 723x-a92i8 D, 242, 941. -3~ Severa

anal ogues of the fornula

It is an object of this invention to provide a new
method for treating sleep disorders by employing certain known
melatonin analogs. The instant method is believed to provide a
more efficacious (in terms of biocavailability, activity, side

5 effect profile and duration of action) means for treating such
disorders than previously known. Further, the melatonin
analogues used in the instant method are believed to be
completely devoid of toxicity at the dosages required for
treatment and, as such, a further object of the present

10 invention is to provide a safe, efficacious, method of treating
sleep disorders.

Since the present invention provides a new method for
treating sleep disorders in mammals, pharmaceutical formulations
suitable for such new method will be required. Accordingly, a

15 further object of the invention is to provide pharmaceutical
formulations suitable for use in the instantly claimed method.

Other objects, features and advantages of the present
invention will become apparent from the subsequent description
and the appended claims.

20 As noted above, the present invention provides a
method of treating sleep disorders in a mammal suffering from
such disorders which comprises administering to said mammal an

effective amount of a compound of Formula (I)

RZ

R7Q0—o" CH -GHy-NH-CO-R!

| ll o

R® [
25 i Rt ;
wherein
R! is hydrogen, C3-C4 alkyl or Ci-Cq4 alkoxy;
R2 is hydrogen or C1-Cs alkyl;
R3 is hydrogen, C3-C4 alkyl, phenyl or substituted
30 phenyl;

R? is hydrogen, haloacetyl, C1-Cs alkanoyl, benzoyl or

benzoyl substituted with halo or methyl; T e e
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[err] wherein Rlerr] is hydrogen, C[err] C[err] al kyl

or CLerr] C err] al koxy; Rl err] is hydrogen or

al kyl'; Rlerr] is hydrogen or nethyl;

hydrogen, hal oacetyl, Clerr]-(err] al kanoyl, benzoyl o] _
substituted with halo or nethyl; R5 and R6 are ind

hydr ogen %124 o; and ' Rl err4—s hydrogen or Jerr]-Cerr]

R%Y is hydrogen, haloacetyl, C3—Cs alkanoyl, benzoyl or
benzoyl substiluled with halo or melthyl;

R and R%® arc each individually hydrogen or halo; and

R7 is hydrogen or C;-Cq alkyl;

) provided Lhat when R3, R? and R® are each hydrogen
then R? must be C1-C4 alkyl.

The following definitions refer to the various terms
used above and throughout the disclosure.

The term "halo" refers to fluoro, chloro, bromo and

10 iodo.

The term "C3-C4 alkyl" refers to the straight and
branched aliphatic radicals of 1-4 carbon atoms including
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-~butyl
and tert-butyl.

15 The term "C3-C4 alkoxy" includes the straight and
branched aliphatic ether radicals of 1-4 carbon atoms such as
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec—
butoxy and tert-butoxy.

The term "halocetyl" refers to chloroacetyl,

20 bromoacetyl, fluoroacetyl and iodoacetyl.

The term "C;-Cs" alkanoyl" includes formyl, acetyl,
propionyl, butyryl, O -methylpropionyl, valeryl, O-methyl-
butyryl, P-methylbutyryl and pivaloyl.

The term "benzoyl substituted with halo" defines mono-

25 and di-halo benzoyl groups. Specific mono-halo benzoyl groups
are chlorobenzoyl, bromobenzoyl, fluorobenzoyl and iodobenzoyl.

Di-halo benzoyl groups include those in which both
halo substituents are the same. Typical di-halo benzoyl groups
include 2,4-dichlorobenzoyl, 2,4-dibromobenzoyl, 2,4-

10

30 diflluorobenzoyl and 2, 4-diiodobenzoyl.
) ) This Sheet Has Been Rep
The term "benzoyl substituted with methyl"
contemplates methylbenzoyl, dimethylbenzoyl and ”",l,”l"”,”l
trimethylbenzoyl.

The term "substituted phenyl™ refers to a phenyl ring
35 which is substituted with one or two substituents selected from
the group consisting of halo, C;-C4 alkyl or C3-C4 alkoxy.

Examples of such term, therefore, include 4~chlorophenyl, 2-



provided that when Rlerr] is hydrogen, at |least one of R5 and R6 is halo,
have al so been prepared and shown to possess ovul atio I bition activity
(see“U.S. Patent Nos. 4997, 845 and 4, 614, 807). Such

U S. PateptgyNg- 5,196,435. However, none of these refé
utility o suc% anal ogs in treatlng slé%p di sorders. . .
Eur.opean Patent Application 513,702 dlscloses t hat nelaton|n and its

elrn
gPiL??ugf29%%£8§%%§§gyljL#?%?(Qﬁn%%ﬁd are hkgpgagn of’ 6ﬁﬁﬂm€%. TéQ d in
treating BFERBIDRADY Herd oy inhemvd, 3-n- Propylphenyl “a
isopropylphenyl, 4-n-butylphenyl, 3-t- butylphenyl, 4-sec-
butylphenyl, 3,4-dimethylphenyl, 4-methoxyphenyl, 3-

5 ethoxyphenyl, 2-n-propylphenyl, 4-isopropoxyphenyl, 3-
isobutoxyphenyl, 4-t-butoxyphenyl, 3-ethoxy-4-methoxyphenyl and
the like.

While all of the compounds of Formula 1 are believed
to be useful for the method of treating sleep disorders
10 presented herein, certain of such compounds are preferred for
such use. Preferred compounds of Formula I for use in the
instantly claimed method include those compounds wherein Rl is
C1-C4 alkyl (especially methyl), R3 is hydrogen or C1-Cq4 alkyl
(especially methyl) and R? is hydrogen.
15 Of such preferred compounds, particularly preferred
compounds include those wherein R? and R7 are each independently
Ci1-C4 alkyl (preferably methyl). The most preferred compounds
for use in the method of the present invention include N-[2-
methyl-2-(5-methoxy-6-fluoroindol-3-yl)ethyllacetamide, N-[2-
20 ethyl-2- (5-methoxy-6-chloroindol-3-yl)ethyl]lacetamide, N-[2-
methyl-2-(5-methoxy-6, 7-dichloroindol-3-yl)ethyl]acetamide and
N-[2-methyl-2- (5-methoxy—-6-chloroindol-3-yl)ethyl]acetamide.
The later compound is especially preferred for purposes of the
present invention.
25 Those compounds employed in the method of the present
invention wherein R? is C;-C4 alkyl have an asymmetric center at
the carbon atom to which such R2 substituent is attached (i.e.,
the P-carbon atom). As such, such R2 substituted compounds can
exist as either a racemic mixture or as individual
30 stereoisomers. All such types of compounds are contemplated for
use in the method of the present invention.
The following list illustrates representative
compounds suitable for use in the present invention.
N-~[2-methyl-2- (5-methoxy-6-chloroindol-3-
35 yl)ethyl]acetamide
N-[2-methyl-2-(5-methoxy~6-fluoroindol-3-yl)ethyl]~

acetamide
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anest hetic nedi cation. Again, such disclosure does not teach the instantly
clairmed nethod of treating sleep disorders.

-3- " It is an object of this invention to
ftor treating sleep disorders by enploying certain kno
The inst§%t %rgtgt hod is believed to proviGde a nore effigaci OREp
bi oavai | 4bi13 activity, side effect "profile and durati -
means for treating such disorders than previously known. Further,
mel atonin anal oguesy gt dry the ('sﬂﬁlte%%xﬁ}ﬁkh?guéf&ﬁi’%i33’%511)té’crﬁﬁl]—

conpletely devoid of toxicrty at the dosages required
dcetamide

_neW/nEthod

N-[2—-ethyl-2- (S5-methoxy—-6-chloroindol-3-yl)ethyl]-
acetamide
5 N-[2-isopropyl-2-(5-methoxy-6~chloroindol-3-yl)ethyl]-
acetamide
N-[2-isopropyl-2- (5-methoxy-6-fluoroindol-3-yl)ethyl] -
acetamide |
_ N-[2-methyl-2- (5-methoxy—~6-bromoindol-3-yl)ethyl]-
10 formamide
N—-[2-butyl-2-(5-methoxy—-6-bromoindol-3-yl)ethyl] -
formamide
N-[2-ethyl-2~ (5~propoxy-6—-chloroindol-3-yl)ethyl]-
formamide
15 N-[2-propyl-2-(5-isopropoxy-6—-iodoindol-3-yl)ethyl]~
formamide
N-{[2-methyl-2~ (5-methoxy—-6-chloroindol-3-yl)ethyl]-
propionamide
N~[2-ethyl-2- (5-methoxy-6~fluoroindol-3-yl)ethyl]-
20 propionamide
N-[2-methyl-2- (5~ethoxy~6-bromoindeol~3-yl)ethyl]-
propionamide
N-[2-methyl-2- (5-ethoxy—-6-fluoroindol-3-yl)ethyl]-
butyramide
25 N-[2-propyl-2~ (5-butoxy-6-chloroindol-3~yl)ethyl]-
butyramide
N-[2-methyl-2- (5-methoxy-6-chloroindol-3-yl)ethyl]-
butyramide
N-[2-methyl-2—~ (5-methoxy-7-chloroindol-3-yl)ethyl]-

30 acetamide
N-{2-methyl-2- (5-methoxy-7-fluoroindol-3-yl)ethyl]-
acetamide
N-[2-ethyl-2- (5-methoxy-7-chloroindol-3-yl)ethyl]-
acetamide
35 N—-[2-propyl-2- (5-methoxy-7-bromoindol-3-yl)ethyl]-
acetamide
N~ [2~-ethyl-2-(5-t-butoxy-7-chloroindol- 3 yl)ethyl]f_mw__
formamide o
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treatment and, as such, a further object of the present ipwentionis to
provi de a safe, efficacious, nethod of treating sleep dlsoﬂWgr
Sincé the present invention provides a new nethod for tr:atlngR
di sorders in mamal s, pharmaceutical fornulations suitabl &~
met hod wiJéI 2 required. Accordingly, a further object of the inv
to provid -% g]naceutical formul ati ons Suitable for use in the instantTy
cl ai med net hod. Q her objects, features and advantages of the |
resent invention wlk,b _apparent fraom.the subsequent description an
Itohe appended cl ai rmsw#I 1226ERYT gAggneor}leofyabO\}é),dotlﬁ]éo;r gs¥m *FRVEATI on
provi des EORBRREEE of treating sl eep disorders in a mammal suffering from
such disorders whi ch-¢arpetses- AAM N It dgaky L9 2804 F8AEBL 30, 8f Leki ye
anount offgrrgé)nrlq)gémd of Formula (I) R2
[err]
5 N—[2—methyl—2—(5—methoxy—7—bromoindol—3—y1)ethyl]—
propionamide
N—[2—ethyl—2—(5—propoxy—7—chloroindol—3—yl)ethyl]—
propionamide
N-[2-methyl-2-(5-s-butoxy-7-fluoroindol-3-yl)ethyl]-
10 propionamide

N-[2-methyl-2-(5-methoxy-7-chloroindol-3-yl)ethyl]-

butyramide
N-[2-butyl-2-(5~ethoxy-7~chloroindol-3-yl)ethyl]-
butyramide
15 N-[2-ethyl-2-(5-methoxy-7-fluoroindol-3-yl)ethyl]-
~ butyramide

N-[2-methyl-2- (5-methoxy~6, 7-dichloroindol-3-
yl)ethyl]acetamide
N-{2-ethyl-2-(5-methoxy-6, 7-dichloroindol-3~
20 yl)ethyl]acetamide
N-[2-isopropyl-2-(5-methoxy-6, 7-dichloroindol-3-
yl)ethyllacetamide
N-[2-methyl-2-(5-isopropoxy-6, 7-dichloroindol-3-
vyl)ethyl]lacetamide
25 N-[2-methyl-2-(5-methoxy-6, 7-difluoroindol-3-
yl)ethyl]acetamide
N-[2-propyl-2- (5-methoxy—-6, 7-difluoroindol-3-
yl)ethyllacetamide
N-[2-ethyl-2-(5-butoxy~6, 7-difluoroindol—-3-
30 yl)ethyllacetamide
N-[{2-methyl-2-(5-methoxy-6~chloro-7-fluoroindol-3-
vl)ethyl]acetamide
N-[2-methyl~2- (5-methoxy-6~chloro-7-bromoindol-3-
yl)ethyl]acetamide _
35 N-[2-methyl-2- (5-methoxy-6~fluoro-7-chloroindol-3-
yl) ethyllacetamide
N—[2—methyl—2—(5—ethoxy—6—bromo—7—iodoi§§9;:§:m
yl)ethyllacetamide
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wherein Rlerr] is hydrogen, Clerr]-Clerr] alkyl or (Jerr]-Cerr]
al koxy; Rlerr] is hydrogen or (Jerr]-(err] ' :
Rlerr] is hydrogen, Cerr]-Clerr] alkyl, phenyl or
R4 is hydrogen, haloacetyl, Cerr]-Cerr] al kanoyl,
sUbstitutﬁgggggh hal o or nethyl; _g-

N-[2-ethyl-2~(5-ethoxy-6-chloro-7-fluoroindol-3-
yl)ethyllacetamide
N-[2-isopropyl-2-(5-t-butoxy—-6-chloro-7-fluoro-indol-
3-yl)ethyl]acetamide
.5 N-[2-ethyl-2- (5-butoxy—-6-bromo-7-chloroindol-3-
yl)ethyllacetamide
N-[2-methyl-2- (5-methoxy-6, 7-dichloroindol-3~
yvl) ethyl] formamide
N-[2-methyl-2-(5-methoxy—6, 7-dibromoindol-3-
10 yl)ethyl] formamide
N-[2~-t~butyl~2~(5-methoxy—-6-chloro-7-fluoroindol-3-
yl)ethyl] formamide
N-[2-ethyl-2-(5-ethoxy—-6—fluoro—-7-bromoindol-3-
yl)ethyl] formamide
15 N-[2-ethyl-2-(5-s-butoxy-6-fluoro-7-chloroindol-3-
yl)ethyl] formamide
N-[2-methyl-2- (5-methoxy-6, 7-dichloroindol-3-
yl)ethyl]propionamide
N-[2-ethyl-2- (5-methoxy-6, 7-dichloroindol-3-
20 yl)ethyl]propionamide
N-[2~propyl-2- (5-isopropoxy-6-chloro-7-fluoroindol-3-
yl)ethyl]propionamide
N-[{2-methyl-2- (5~methoxy—-6-bromo-7-iodoindol-3-
vl)ethyl]lpropionamide
25 N-{2-methyl-2-(5—ethoxy-6-bromo-7-chloroindol-3-
yl)ethyl]lpropionamide
N-[2-methyl-2-(5-methoxy—-6, 7-difluoroindol-3-
yl)ethyllbutyramide
N-[2-ethyl-2- (5-methoxy-6—-fluoro-7-chloroindol-3-
30 yl)ethyl]butyramide
N-[2-isopropyl-2- (5-methoxy—-6, 7-dibromoindol-3-
yl)ethyl]lbutyramide
N-[2-isopropyl-2- (5-butoxy=-6~bromo-7-chloroindol-3-
yl)ethyl]lbutyramide
35 N-[2-ethyl-2-(5-methoxy—6, 7-dichloro-3-yl)ethyl]-
butyramide
N-{2-methyl-2-(1- acetyl 5-methoxy—-6— chlor01ndol 3—

yl)ethyllacetamide
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Rlerr] and Rl err] are each individually hydrogen or hal o; end
Rl err] is hydrogen or (Jerr]-Cerr] alkyl; pr
Rlert], Rerr] and R err] are each hydrogen then R err]
Jerr]-(err] alkyl. The follow ng definitio
various ternms used above and throughout the disclosure.
"hal 0" refe?481o0 fluoro, chloro, brono-%nd iodo.
"Clerr]-Clerr] alkyl" refers to the straight and branched aliphatic

radi cal s of 1-4 carbon_atons_ including nethyl, ethyl, propyl, isopropyl,
n-butyl, isobutyl, Yef2wReyylzatiol i @restip-methoxy—6-flupkgipdphr3-
"Cerr]-Gereihgl koxt'aminkd udes the straight and branched ali phatlc et her
radicals of 1-4 carfo atom; Suc thqx_y et hox ro I sopropoxy,
n- but oxy, i sobut oxy%? Ee }J P'an"d {@rt ‘bu t(‘fk"““‘xy AR tRé "t erm

" hal ocet yflU<PJé$JefF%0]t'o3"dhll)GﬁrtdwddtayilbtabudnoacetyI fl uor oacet yl and

i odgacet yl . N- (2 TheLh f |- -85 ids 1qn%irl[~]5—m@|Lh€1Q9¥%—l hD6LYtgg. 1 o8 vl
acetyl , yl)ethyl]acetamide
N-[2-methyl-2- (l-propionyl-5-ethoxy-6, 7-dichloroindol-
3-yl)ethyl]acetamide
N-[2-ethyl-2-(l-propionyl-5-butoxy~-7-chloroindol-3-
10 vl)ethyl]acetamide
N-{[2-methyl-2-(l-pivaloyl-5~ethoxy-6-bromoindol~3-
yl)ethyl) formamide
N-[2-propyl-2-(l-chloroacetyl-5-methoxy-6~bromo-7-
fluoroindol-3-yl)ethyl]propionamide
15 N-[2-methyl-2- (l-bromoacetyl-5-ethoxy-7-chloro-indol-
3-yl)ethyllbutyramide
N-[2-ethyl-2-(1-valeryl~5-isopropoxy-6, 7-
dichloroindol-3-yl)ethyl]acetamide
N-[2-methyl-2~ (l-butyryl-5-methoxy-6—-chloroindol-3-
20 vl)ethyl]lacetamide
N-{2-ethyl-2-(l-benzoyl-5-t-butoxy-7-bromoindol-3-
yl)ethyl) formamide
N-[[2~isopropyl-2-[1-(4-chlorobenzoyl)-5-methoxy-7-
fluoroindol-3-yllethyl] ] formamide
25 N-[[2-methyl-2-[1- (4~-bromobenzoyl)-5-ethoxy-6, 7-
dichloroindol-3-yl]ethyl] ]propionamide
N-[[2-ethyl-2-[1-(2,4-dichlorobenzoyl)-5-methoxy-7-
bromoindol-3-yl]ethyl] ]propionamide
N-[[2-methyl-2-[1-(2,4-difluorobenzoyl)-5~propoxy-6-
30 chloroindol-3-yllethyl]] formamide
N-{[[2-methyl-2-[1-(4-iodobenzoyl)-5-ethoxy-6-fluoro-7-
chloroindol-3-yllethyl]lacetamide
N-[[2-ethyl-2-[1-(2-methylbenzoyl)-5-methoxyindol-3~
yl]lethyl] ]propionamide
35 ' N~[[2-methyl-2-[1- (4-fluorobenzoyl)-5-ethoxyindol-3-
yllethyl] ] formamide
N-[[2-methyl-2-[1-(2, 6~ dlmethylbenzoyl)—S methoxy 1=

fluoroindol-3-yllethyll]formamide
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propionyl, butyryl, [err]-methylpropionyl, valeryl, [err]-methyl- butyryl,
[err]-methyl butyryl and pival oyl . The term/7} tituted
HHSWE
£p

wi t h* hal 0" defines nono- and di-hal o benzoyl groups. S
benzoyl groups are chlorobenzoyl, bronobenzoyl, fl uorokenzoy

i odobenzoyl Di - hal o benzoyl. .groups include those

hal o substr?%%%ts are the sane. Typicaﬂoai-halo benzoyl groups

2, 4-di chl or obenzoyl , 2, 4-di bronobenzoyl, 2, 4- difIIuorobenéoy! ﬁnd ol
2,4-diiodobenzoyl . N-[[2-ethy1Ihe[iefmeghe ILhuted et hyl "
[[2-ethy] hylg 6QE?%§¥%H§%B§%¥13 ﬁ%hEFYlndO¥

cont enpl ag es_ net hyl benzoyl , . di net enzoyl and trinethyl benzoy _
The term §&b§???&%bh@?ﬁﬁﬁﬂﬂdﬁ refers to a phenyl ring which is substituted

with one or two subrti{2estsysetected fg,0ntMndhokpneanslshL80netnb2) 0.
LB AP Aol ] o S ey 65 o Such t8rim
5 N—[[2—methyl—2—[l—(2,4,6—trimethoxybenzoyl)—5—
methoxyindol-3-yllethyl]]formamide
N-[2-ethyl-2-(l1-pivaloyl-5-isopropoxyindol-3-
yl)ethyl]acetamide
N-[2-methyl-2-(l-chloroacetyl-5-methoxyindol-3-

10 yl)ethyllbutyramide '
N-[2-methyl-2-(5-methoxyindol-3-yl)ethyl]acetamide
N-[2-ethyl-2-(5-methoxyindol-3-yl)ethyl]acetamide
N-[2-ethyl-2- (5~-methoxyindol-3-yl)ethyl]propionamide
N-[2-methyl-2- (5-propoxyindol-3-yl) ethyl] formamide

_15 N—[2—methyl—2—(5—s—butoxyindol—3—yl)ethyl]butyramide
N-{2-ethyl-2-(5-ethoxyindol-3-yl)ethyl]propionamide
N—-[2-methyl-2~(5-ethoxyindol-3-yl)ethyl] formamide
N-{2-isopropyl-2-(5-methoxyindol-3-yl)ethyl]acetamide
N-[2-ethyl-2- (5-methoxyindol-3-yl)ethyl] formamide

20 N-[2-(2-methyl-5-methoxy-6-bromoindol-3-yl)ethyl]—-

acetamide

N-[2-(2-ethyl-5-methoxy-6-chloroindol-3-yl)ethyl]-
acetamide

N-[2-(2-n-propyl-5-methoxy-6~chloroindol-3-yl)ethyl]-

25 formamide

N-[2-(2-n-butyl-5-methoxy~6-chloroindol-3-yl)ethyl] -
formamide

N-[2-(2-ethyl-5-methoxy-6-iodoindol-3-yl)ethyl]~-
propionamide

30 N-[2~(2-isopropyl-5-methoxy-6-fluoroindol-3-yl)ethyl]~-

a-methylpropionamide
N-[2-(2~phenyl-5-methoxy~6-chloroindol-3-yl)ethyl]-
formamide '
N~[2- (2-phenyl-5-methoxy-6-bromoindol-3-yl)ethyl]-

35 acetamide

N~[2-(2-phenyl-5-methoxy-6-iodoindol-3-yl)ethyl]~

propionamide
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- 5- f1 uorophenyl, 3-iodephenyl, 4-bronmophenyl, 3, 4-dibronophenyl, 4-
net hyl phenyl, 2-ethyl phenyl, 3-n-propyl phenyl, 4- isopr¢gytshenyl,
4-n-but yl phenyl , 3 t-butyl phenyl, 4-sec- butyl phenyl, 3f4- '8 Sytgy

4~ et hoxyphenyl , 3- et hoxyphenyl, 2 n- propyl phenyl , 4- | o-rowgp
|sobutoxy U$Q¥L 4 t- butoxyphenyl ﬁ?oxy 4- nethoxypheny .
Wi le all e conpounds of Fornula are believed to be useful

nmet hod of treating sleep. disorders presented herein, certain of such

conmpounds are prefemreg_fgg §4ughj5¥%p &ergegegggggp@dgggérFornuia%u-for

use in th |nsta :y cl ai,med net hod |nclu e those conpoun erein

Cerr]-Cd I*q Cally methyl), R3 is hydrogen or CJerr]-Clerr]

al kyl (espeC|aIIy metmw(02{Mﬁ}ﬂ%%dﬁbﬁmﬁayggeermethoxy 6-br&ho Savedn psef erred

conpound%d_g R&ﬂg%%t%na%%ferred conpounds i nclude those wherein R2 and R7
epe

are each
N-[2-((2-(2-fluorophenyl)-5-methoxy-6-chloroindol~3-

yl) )ethyl]propionamide
N—[2—((2—(4—methylphenyl)—5~methoxy—6—bromoindol—3—
yl))ethyl]formamide
N=-[2-((2~(3~ethylphenyl)-5-methoxy-6-fluoroindol-3-
10 yl))ethyl]lbutyramide
N-[2-( (2~ (4-n-propylphenyl)-5-methoxy-6-~chloroindol-3-
yl))ethyl] formamide
N—[2—((24(3—isopropylphenyl)—5—methoxy—6~fluoroindol-
3-yl))ethyllacetamide
15 N-[2-((2-(4-methoxyphenyl)-5-methoxy-6~chloroindol-3-
vl) Jethyllpropionamide
N-[2~((2- (3~ethoxyphenyl)-5-methoxy-6-bromoindol-3-
yl))ethyllacetamide
N-[2-((2- (3-n-propoxyphenyl) -5-methoxy-6-fluoroindol-
20 3~yl))ethyl]lacetamide
N-[2-((2- (4-t-butoxyphenyl)-5-methoxy-6-chloroindol-3—-
y1l))ethyl] formamide
N-[2-((2- (3-n-butoxyphenyl)-5-methoxy~6-chloroindol-3—
yl))ethyllacetamide
25 N—[2—(1—acetyl—5—methoxy—6—chloroindol—3—yl)ethyl]—
acetamide
N-[2-(l-propionyl-5-methoxy-6-fluoroindol-3-yl)ethyl]-
acetamide
N-[2-(l-pivaloyl-5-methoxy—-6-bromoindol-3-yl)ethyl]~
30 formamide
N-[2-(1l-chloroacetyl-5-methoxy-6-iodoindol-3-
vl)ethyllpropionamide
N-[2- (1-bromoacetyl-5-methoxy-6-chloroindol-3-
vl)ethyl]-n-butyramide
35 N-[2-(1-valeryl-2~methyl-5-methoxy—-6-bromoindol-3~
yl)ethyllacetamide
N-{2-(1-butyryl-2-ethyl-5-methoxy—-6- chlor01ndol 3—

yl)ethyl]acetamide
This Sheet Has Been Replaced
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Cerr]-Cerr] alkyl (preferably nmethyl). The nost prefepted conpounds for
use in the nethod of the present invention include N[
met hyl - 2- (5- met hoxy- 6- f | uor oi ndol - 3-yl ) et hyl ] acet am de
et hyl - 2- (5- met hoxy- 6- chl or oi ndol - 3-yl ) et hyl ] acet am de, N

déthyl-2-£§é§§thoxy-6,7-dichloroindol-3-y|)ethy|]acetanide and
[2-nethyﬁ- : (5-nethoxy-6-ch|oroindorﬂé?yl) et hyl ] acetam de. The | at®e
conmpound is especially preferred for purposes of the present invention.
Those conpounds enpl_qyed i ethod of the. present invention rein
Rlerr] is Cerr]- eﬁ%] C.{all E?F‘Qﬁg\ﬁir?aﬁ %’é%%gtesrlio“(‘:e éleon’iyeréqa qqrﬁén%ﬁﬁgﬁ at om
to whi chYddekhRLeEfPrmaybdeit uent is attached (i.e., the [err]-carbon atom.
As such, such R[erm}[ququQQL@glgggpgygﬂflFigLnjgggyljgiﬂggﬂg§r_%_racen1c

| such types of conpghnds are

m xture or.as i.ndivyidual _ stereoj soners.

contenplggéaerpgﬁiégTﬁilﬁ%hﬁﬁl W44 present i nventi on. The

foblowing |ist ill Wstifat¢3-nepbeseobah oyl CaRpsiHds- SSuidtaixg—feor use in the

present ipusnhE8M-3- ~{ret hyl - 2- (5- met hoxy- 6- chl or oi ndol - 3-

yI)ethyI]acetamBge3 yl]ethyl]]S%Aﬁaéﬁ%A}de

N-[ 2- net hyl - 2- ( 5- mBrAdRy{ 6= R ubr i elabdrIognast hyiJ~1i sapetomyildé—met hoxy—
6—-fluoroindol-3-yljethyl] ]~0-methylpropionamide

N—[[2—[1—(2,4—difluorobenzoyl)—2—phenyl—5—methoxy—6—
10 chloroindol-3-yl]ethyl] ] formamide
N-[[2-[1-(4-iodobenzoyl)-2-phenyl-5-methoxy—-6-
bromoindol-3-yljethyl] Jacetamide
N-[[2-[1~(2-methylbenzoyl)-2-phenyl-5-methoxy—6—
iodoindol-3-yl]ethyl] ]propionamide
15 N-[[2-[1~(2, 6-dimethylbenzoyl)-2-(4-chloro-phenyl)-5-
methoxy—-6-chloroindol-3-yl]ethyl]} ] formamide
N-[[2-[1-(2,4, 6-trimethylbenzoyl)~2-(3-fluoro-phenyl) -
5-methoxy-6-bromoindol-3~-yl]ethyl]]acetamide
N-[2-(1-pivaloyl-5-methoxy—-6-chloroindol-3-
20 yl)ethyl]acetamide
N-[2-(1-chloroacetyl-5-methoxy-6-chloroindol~3-
yl)ethyl]acetamide
N-[[2-[1-(4-chlorobenzoyl)-5-methoxy-6-chloroindol-3-
yllethyl]lacetamide
25 N-{[2-[1-(2,4~-dichlorobenzoyl)—-5-methoxy—6—
chloroindol-3-yllethyl] lacetamide
N-[[2-[1-(2-methylbenzoyl)-5-methoxy-6-chloroindol-3-
yllethyl] lJacetamide
N~-[[2-[1-(2, 6-dimethylbenzoyl)-5-methoxy-6—
30 chloroindol-3-yllethyl]]lacetamide
N-[[2-[1-(2,4,6-trimethylbenzoyl)-5-methoxy—6—
chloroindol-3-yljethyl]]lacetamide
N-[2-(5-methoxy-6,7-dichloroindol-3~yl)ethyl]acetamide
N-[2-(2-methyl~5-methoxy-6, 7-difluoroindol-3-
35 vl)ethyl]acetamide
N-[2-(2-methyl-5-methoxy-6-fluoro-7-chloroindol-3-
yl)ethyllacetamide T )
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- 6- heeltfh ee RGI@C‘Fﬁet hoxy- 6- El uor oi ndol - 3-yl ) et hyl ] -

acet am de - met hoxy- 6- chl or oi ndol - 3.yl ) et hyl ] -

acetam de pyI 2 (5- met-hoxy- 6- chl orpj -3-yl)ethyl]-
acet am de -| sopropy - 2- (5- met hoxy- 6-f | uogol et hyl]-
acet am de,_ 9287 - met hyl - 2- (5-_nef hoxy- 6- br onoi nd

f or mam de butyl 2- (5- met’hoxy- 6- br onoi ndol -

f or mam de N—[2 et hyl - 2- ( 5- pr opoxy- 6- chl or oi ndol -

N-[2-(5-methoxy-6, 7T-dichloroindol-3~yl)ethyl]}-
propionamide

N-[2-(5—-methoxy-6, 7-difluoroindol-3-yl)ethyl]-
isobutyramide )

N-[2-(2-methyl-5-methoxy-6, 7-dichloroindol-3-
yl)ethyl]-n-butyramide; and the like.

The compounds employed in the method of this invention
are known in the art or can be made by methods described in the
art. Representative publications which teach the preparation of
compounds of Formula I include U.S. Patent Nos. 4,087,444;
4,614,807; and 4,997,845. The teaching of all such patents is
hereby incorporated by reference.

The compounds of Formula I, as used in this invention,
are useful in treating sleep disorders in mammals. Such
disorders, as defined for purposes of the present invention, are
characterized by difficulty in initiating or maintaining sleep
(DIMS disorders) or in obtaining restful sleep. As such, the
sleep disorders encompassed by the present invention include
insomnia, those instances where the patient is only able to
obtain a minimal period of sleep or where the patient is only
able to obtain a poor quality sleep in terms of patient
restfulness. A discussion of sleep disorders, the different
stages of sleep and some of the effects coming from lack of same
are reported in Goodman and Gillman, The Pharmacological Basis
of Therapeutics, 360 (1982), Williams et al., Sl Disorder
Diagnosis and Treatment, John Wiley and Sons, Chapter 2 (1988)
and European Patent Application 513,702. The teachings of such
references with respect to the scope, extent and cause of sleep
disorders is herein incorporated by reference.

As discussed above, the compounds of Formula I are
useful in treating sleep disorders in mammals. Such method
comprises administering to a mammal (preferably a human) in need
of such treatment a sufficient amount of one or more compounds
of Formula I so as to achieve the therapeutic intervention
desired. The compounds can be administered by a variety of
routes including the oral, rectal, transdermal, subcutaneous,
intravenous, intramuscular or intranasal routes. The oral and

transdermal routes are preferred. No matter what route of



f ormam de N— 2-pro 2 (5 | Sopr opoxy- 6- |od0|-dol 3-y|)ethy|]-

f or mani de Th“ la ed( 5- et hoxy- 6- chl or oi rfde

propi onanm de | - 2- (5- net hoxy- 6- f | uof oi et hyl] -
pr opi onam de | - 2- (5-et hoxy-6-bro

proplonan1de N[ 2- nethyl 2- (5- et hoxy-6-f | uoroi ndd®
but yr ani &e9287 N- [ 2- pr opyl - 2- ( 5=t oxy- 6- chl or oi ndol -
but yram de N[ 2- nethyl 2 (5 met hoxy- 6- chl or oi ndol -
butyran1dg %2 met h hoxy- 7- chl or Qi ndol K ) et hy
acet am gédministratign: 3s ah@sen 2 ? 4ﬂﬁ&}sfqﬁ9ﬁ8Poﬂﬁd8chm§ }EPﬁ?ITY
acet am deeans of phakhmaf@uetdyl - ébmﬁdbiuﬂdmmyﬂﬁxmhbmeopmdphradybyethyH

t d 2 | )eth
cet am dgochniaves wRL KBNS oA TR BT RER S Vet tyi 1

As mentloned above, the method of the present

3-y|

5 invention utilizes pharmaceutical compositions. In making these
compositions, one or more active ingredients will usually be
mixed with a carrier, or diluted by a carrier, or enclosed
within a carrier which may be in the form of a capsule, sachet,
paper or other container. When the carrier serves as a diluent,

10 it may be a solid, semi-solid or liquid material which acts as a
vehicle, excipient or medium for the active ingredient. Thus,
the compositions can be in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions,
solutions, syrups, aerosols (as a solid or in a ligquid medium),

15 ointments containing for example up to 10% by weight of the
active compound, soft and hard gelatin capsules, suppositories,
sterile injectable solutions and éterile packaged powders.

Some examples of suitable carriers, excipients, and
diluents include lactose, dextrose, sucrose, sorbitol, mannitol,

20 starches, gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, water, saline solution, syrup,
methylcellulose, methyl- and propylhydroxybenzoates, talc,
magnesium stearate and mineral oil. The formulations can

25 additionally include lubricating agents, wetting agents,
emulsifying and suspending agents, preserving agents, sweetening
agents or flavoring agents. The compositions may be formulated
so as to provide rapid, sustained or delayed release of the
active ingredient after administration to the patient by

30 employing procedures well known in the art.

The compositions are formulated, preferably in a unit
dosage form, such that each dosage contains from about 1 to
about 500 mg, more usually about 30 to about 200 mg, of the
active ingredient. The term "unit dosage form" refers to

35 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
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N[ 2-et hyl - 2- (5-et hoxy-7-i odoi ndol -3-yl)ethyl]- formm

N-[ 2- met hyl - 2- (5-i sopropoxy- 7-chl or oi ndol - 3-yl )et hyl ] -
[ 2- methybgd- (5- met hoxy- 7- bronoi ndgls.3-yl ) ethyl ] - propi onam

[ 2- et hyl - 2- (5- propoxy-7-chl oroi ndol - 3-yl ) et hyl ]- propi onam de

[ 2- met hyl - 2- (5- s- but oxy-7-fl uor oi ndol - 3-yl ) et hyl]- propi onam de

[ 2- met hykerapehtiet Bexyc?; Chh 05 9t i Doy IWi@irthWrle or more suitable

pharmaceutical diluents, excipients or carriers.

N-
N-
N-
N-

The compounds employed in the method of the present
invention are effective over a dosage range of about 1 mg of
5 active ingredient per day to about 500 mg of active ingredient
per day for treating sleep disorders. Thus, as used herein, the
term "effective amount" refers to a dosage range of from about 1
to about 500 mg of active ingredient per day. In the treatment
of adult humans, the range of about 30 to about 200 mg of active
10 ingredient per day, in single or divided doses, is preferred.
However, it will be understood that the amount of compound
actually administered will be determined by a physician, in
light of the relevant circumstances including the choice of
compound to be administered, the chosen route of administration,
15 the age, weight, and response of the individual patient, and the
severity of the patient's sleep disorder symptoms.
The following formulation examples may employ as
active ingredient any of the compounds of Formula I. The
examples are illustrative only and are not intended to limit the

20 scope of the invention in any way.
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but yr ani de N[ 2- butyl - 2- (5- et hoxy- 7-chl or oi ndol - 3-yl ) et hyl ] -

but yram de N [2-ethyl-2- (5-methoxy-7-fluoroindgl-3-yl)ethyl]-
but yt am de N[ 2- et hyl - 2- (5- met hoxy- 6, 7-di chl o ' 3-
yl)ethyl ] acet am de N-[ 2- et hyl - 2-(|5- met hoxy- 6, hS,qEr " 40| - 3-
yl) et hyl acgtgm de N [2-isopgopyl -2- R, S

(5- met hoxy- 6, 7-di chl or oi ndol -3- yl)et hy?] acet am de PLACED BEE/V

N-[.2- nmet hyl - 2- (5-i sopropoxy- 6, 7-di chl or oi ndol - 3- yl)ethyl]acetamtse
N-[ 2- met hyl - 2- (5- met hoxy- 6, 7-di f | uoroi ndol -3- yl)ethyl]acetam de

N-[ 2- propyl - 2- (5- met hoxy- 6, 7-di f | uogoi ndol -3 yl') ethyl] acetam de
N-[ 2- et hyl - 2- (5- but oxy-6, 7-di f| uor OWHI )et hyl ] acet am de .
N[ 2- net hyl - 2- ( 5- meétchok yr8-<dhHinoraFufl Ir:uorxoil ndol e 3foyl ) et:hyl jqcet.amge
N[ 2
N- [

- met lsR-ded- h +ehl et hyl . acet am de
Zfrerreﬁ\iysl_o%#(g?rer}e ofg Eﬂf%g?é ?ﬁc or0| nd’gq %_!(2 J'lenlts'

Quantity (mg/capsule)

(£) -N-[2-methyl-2-(5-methoxy) -

6-chloroindol-3-yl)ethyl]acetamide 50
10 Starch dried 200
Magnesium stearate 10

The above ingredients are mixed and filled into hard

gelatin capsules in 260 mg quantities.

15
Example 2
A tablet suitable for treating sleep disorders is
prepared using the ingredients below:
Quantity (mg/tablet)
20
(-)-N-{2-methyl-2- (5-methoxy) -
6-chloroindol-3-yl)ethyl]acetamide 100
Cellulose, microcrystalline ' 400
Silicon dioxide 10
25 Stearic acid 5

The components are blended and compressed to form
tablets each weighing 515 mg.
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2-
2-
2-
2-
2-

t hyl ] acet am de, mﬁﬁwfé-nethyl-z- (5- et hoxy-6- br ono- 7-

i ndol -3- yl) €t asBeaReplaced
et hyl - 2- (5-et h 7-fluoroindol]-3- yl)ethy
|sopropyl 2-( hl or o- 7-fl uor o-i ndol - 3|
n‘D_
d
d

2-95-butoxy-6-b 0 -chl or oi ndol - 3- yl) et hyl ] aceta1168&p
net 1928.7( 5- et hoxy- 6, 7- |chlorofﬁhbl-3 yl )et hyl ] for mam de
nmet hyl - 2- ( 5- met hoxy- 6, 7- di br onoi ndol -

Example 3

An aerosol solution suitable for treating sleep

disorders is prepared containing the following components:

We ight
{£) -N-[2-methyl-2- (5~-methoxy~6—
fluoroindol-3-yl)ethyl]acetamide 0.25
Ethanol 29.75
Propellant 22 70.00

(Chlorodifluoromethane) '

The active compound is mixed with ethanol and the
mixture added to a portion of the propellant 22, cooled to -30°C
and transferred to a filling device. The required amount is
then fed to a stainless steel container and diluted with the
remainder of the propellant. Valve units are then fitted to the

container.

Example 4
Tablets suitable for a sleep disorder, each containing

60 mg of active ingredient are made up as follows:

(+) -N—-{2-methyl-2- (5-methoxy) -

6—chloroindol-3-yl)ethyl]acetamide 60 mg
Starch 45 mg
' Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone
(as 10% solution in water) 4 mg
Sodium carboxymethyl starch ' 4.5 mg
Magnesium stearate 0.5 mg
Talc —1 mg
Total 150 mg

The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
solution of polyvinylpyrrolidone is mixed with the resultant
powders which are then passed through a No. 14 mesh U.S. sieve.
The granules so produced are dried at 50-60°C and passed through

‘a No. 18 mesh U.S. sieve. The sodium carboxymethyl Starch,;_
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ethyl 2- (5-s-but oxy-6-fl uoro-7- chloroindol 3- yl)
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- met

t-b
eth

th
0
t

utyl - 2- (5- net hoxy- 6- chl or o- 7- f | uor oi ndol - 3-
yl - 2- (5- et hoxy- 6-fl uor o-7- br onoi ndol - 3- yl)

gﬁygf% (5 met hoxy- 6, 7-di chl ormlgfg -3- yl)et
('5- net hoxy- 6, 7-di chl or oi [ -3- yl)ethyl] propi onamte
3- yI)ethyI]propio -

pyl - 2- (5-i sopr opoxy- 6- chloro 7-fl uoroi ndol -

mﬁgn%s( gmrr%tﬁ%%fgggbrgégmm chl o]?éo‘pn o?f% ;X—Je?%t t hy ’J]%plg‘%p
mﬂsth(§ rrétlﬁaf@y 8r¢- Hhenudddedde? -the ﬁr)aétq%m

I
hyI]prop]§-

A

”ﬁg‘dge

I onam

bitiphaadser

t hyd iwdnlgh- &&bheémeeEEéar@y7a09&5méurmk&nﬁhe>Hafyﬂ@mdlQﬁbﬁ%@@1dach
prapyl.- 2- met hoxy- 6, 7- di br onoi ndol - 3- yl)ethyl]butyram de
SeaRing. 030

SO
SO

bffoxy- 6- br omo- 7- chl or oi ndol - 3-

Example 5

Capsules suitable for treating sleep disorders, each

containing 80 mg of medicament, are made as

(=) -N-[2-methyl-2- (5-methoxy) -
6, 7-dichloroindol-3-yl)ethyl]
acetamide

Starch
Microcrystalline cellulose

Magnesium stearate
Total

The active ingredient, cellulose,

follows:

80 mg
59 mg
59 mg

2_mg
200 mg

starch and magnesium

stearate are blended, passed through a No. 45 mesh U.S.

sieve,

and filled into hard gelatin capsules in 200 mg quantities.

Example_ 6

Suppositories suitable for treating sleep disorders,

each containing 100 mg of active ingredient,

follows:

() -N—-[2-ethyl-2- (5-methoxy-6-
chloroindol-3-yl)ethyl]acetamide

Saturated fatty acid
glycerides to

are made as

100

mg

2,000 mg

The active ingredient is passed through a No.

60 mesh

U.S. sieve and suspended in the saturated fatty acid glycerides

previously melted using the minimum heat necessary.

The mixture

is then poured into a suppository mold of nominal 2 g capacity

and allowed to cool.
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yl ) ethyl ] butyram de :
N-[2- et hyl - 2- (5- met hoxy- 6, 7- di chl oro-3-yl)ethyl ] - buty
N-[2-met hyl -2- (1-acetyl] -5-nethoxy-6-chloroindol - acet am de
- 9- N[ 2- butyl - 2- (1-acetyl - 5- met hoxy- 6- fI DQ

yl) et hyI}](ag ﬁ am de N- —19=
[ 2- et hyl - % 2-(1-acetyl -5-isopropoxy-6-chloro-7- fluoroindo
et hyl ] acet am de N [ 2- et hyl -

(1- propi onyl - 5- net hoxy- 6- f | uor oi ”d‘ﬁ.xgi}u\éél% hyl ] acet am de
N[ 2- met hyl - 2- (1- prop| onyl - 5- et hoxy- I chl or ai ndol_-
SuspenSions suitable for treating sleep disorders,

each containing 50 mg of medicament per 5 ml dose, are made as

follows:
5
() -N-[2-methyl-2- (5-methoxy- 6~
chloroindol-3-yl)ethyllacetamide 50 mg
Sodium carboxymethyl cellulose 50 mg
Syrup ' 1.25 ml
10 Benzoic acid solution 0.10 ml
Flavor q.v
Color q.v
Purified water to 5 ml
15 The medicament is passed through a No. 45 mesh U.S,
sieve and mixed with the sodium carboxymethyl cellulose and
syrup to form a smooth paste. The benzoic acid solution, flavor
and color are diluted with some of the water and added, with
stirring. Sufficient water is then added to produce the
20 required volume.

Example 8
Capsules suitable for use in treating a sleep
disorder, each containing 100 mg of medicament, are made as
25 follows:

() -N—[2-methyl-2-~ (5-methoxy—6,7-

dichloroindol-3-yl)ethyllacetamide 100 mg
Starch . 164 mg
30 Microcrystalline cellulose 164 mg
Magnesium stearate 22 mg
Total 450 mg

The active ingredient, cellulose, starch and magnesium
35 stearate are blended, passed through a No. 45 mesh U.S. sieve,
and filled into hard gelatin capsules in 450 mg quantities.
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3-y )ethyl]acetan1de o

N-[2- et hyl - 2- (1-p mml m mttw 7-chl or oi ndol - 3- ylI) ef HWg

N-[ 2= net hyl - 2- (1- &“ﬂ 6- br onoi ndol - 3- yl)et éﬁgp

N: [ 2- proopyl - 2- (1- chl of oatet Y1 -5- met hoxy- 6- br oro- 7- &

f I uor oi ndol - 3-yl ) et hyl ] propi onam de _
[ thyl - 2- (1- br onpacetyl - 5- et hoxy- 7-chl oro-i ndol - 3-yl)ethyl]b ram gde
[ ethy¥ %?erﬂﬂﬁcéryl 5-i sopr opoxy- 6,720~
iC

utyryl - 5- met hoxy- 6- chl oroi ndol - 3- yl)ethyl]acetam de _
-ethyl-2-(1-benzoy|-5-t-butoxy-7-§;ggﬁggdol-3- yl )et hyl ] for mam de

77oezz

t hoxy- 7-

]

2

2

2-

0

2-

2-

hl or oi ndol - 3-yl ) et hyl ] acet am de : N [ 2- et hyl -
-b

2

[[2-isopropyl-2-[1-(4-chl orobenzoy
0

[

y

[
fl uoroi ndol -3-yl]ethyl]]formam de _
N-[ [ 2-met hyl - 2- [ 1- (- br ofpbeNzny) -5 @RBthab o tH chLorgipdol -3-yl
et hyl ] ] propi onam de
IVIﬁZ et hyl -2-[1- (2, 4-di chl or obenzoyl ) - 5- nethoxy 7- bronoi ndol - 3-yl
et hyl ] ] pr opi onam de
N-[[2-nmethyl-2-[1-(2,4-difluorg oyl ) - 5- prop¢xy 6-
chl or oi ndol - 3-yl ] et hyl ] ] Réo —— CH-CHy-NH-CO-R
N-[[2-met hyl -2-[1- (4-i odobenzpyl ) - 5-|et hoxy- H fluoro-7-
//’\\\Rs
6
R I
R® I

wherein _
Rl is hydrogen, C3-C4 alkyl or C1-C4 alkoxy;
10 RZ is hydrogen or C1—C4 alkyl;
R3 is hydrogen, C3-C4 alkyl, phenyl or substituted
phenyl;

R is hydrogen, haloacetyl, C1-C5 alkanoyl, benzoyl or
benzoyl substituted with halo or methyl
15 RS and R® are each independently hydrogen or halo; and
R7 is hydrogen or C1-C4 alkyl;
provided that when R3s R4 and R% are each hydrogen
then RZ2 must be C1-C4 alkyl, to prepare a medicament for
treating sleep disorders.
20 2. The use of Claim 1 which employs a compound

wherein rRY? is hydrogen.

3. The use of Claim 1 or Clalm 2 which employs a
compound wherein R! is C1-Cg4 alkyl, '
4. The use of any one of Claims 1 through 3 which
25 employs a compound wherein R3 is hydrogen or C1-C4 alkyl.
5. The use of any one of Claims 1 through 4 which

employs a compound wherein R’ is C1-C4 alkyl.

6. The use of any one of Claims 1 through 5 which
employs a compound wherein RZ is C1-C4 alkyl.

30 7. The use of any one of Claims 1 through 5 Wthh

employs a compound wherein RZ is methyl.
This Sheet Has Been Replac
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eﬁhﬁﬁsﬁ [(EPQ2, 4, 6-tri met hoxybenz®i) - 5- met hoxy-

8. The use of Claim 1 which employs a compound
selected from among N-[2-methyl-2-(5-methoxy-6-fluoroindol-3-
yl)ethyllacetamide; N-—[2-ethyl-2- (5-methoxy—6-chloroindol-3-
vl)ethyl]acetamide; N-{2-methyl-2-(5-methoxy—-6, 7-dichloroindol-
3-yl)ethyl]acetamide; or N—[2—methyl—2—(5—méthoxy—6—chloroindol—
3-yl)ethyl}acetamide.

9. The use of Claim 8 which employs N-{2-methyl-2-
{5-methoxy—-6-~chloroindol-3-yl)ethyl]acetamide; (+)- N-[2-methyl-
2~ (5-methoxy—-6-chloroindol-3-yl)ethyllacetamide; or (-)—- N-[2-
methyl-2-(5-methoxy~6-chloroindol-3—yl)ethyllacetamide.

10. A pharmaceutical formulation adapted for use in
treating sleep disorders comprising a compound as set forth in
any one of Claims 1 through 9 in combination with one or more
pharmaceutically acceptable carriers, diluents or excipients
therefor.
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forma_m de
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fonam de™ .

2- et hyl - 5- net hoxy- 6-i odoi ndol - 3-yl ) et hyl ] - propi onam de
(2-1sopropyl -5-nmet hoxy- 6 quor0|ndoI 3-yl)ethyl]-j
net hyl propi onani de : -
(2- phenyl - 5- net'hoxy- 6- chlor0|ndol 3-yl)ethy|]-
(2- phenyl - 5- net hoxy- 6- br onoi ndol - 3'yl)ethyl]
(2 phenyl 5- net hoxy- 6-i odoi ndol - 3- yI)ethyI]

_1_

MELATONIN DERIVATIVES FOR USE
IN TREATING SLEEP DISORDERS

The present invention relates to a novel method of
treating sleep disorders in mammals as well as pharmaceutical
formulations suitable therefor.

Melatonin, represented by the structure below:

CH30 3
3N L — CHy-CHa-NH-CO-CHg

2

T—z2

is named systematically as N-[2-(5-methoxy-3-
indolyl)ethyl]lacetamide. Trivial names for the compound include
N-acetyl-5-methoxytryptamine and N-acetyl-O-methylserotonin..
Melatonin is a pineal gland hormone which has ovulation
inhibitory activity, Chu et al., Endocrinology, 15, 238 (1964),
as well as some activity against MCF-7 human breast cancer
cells, Blask et al. J. Neural, Transm. (Supp.l, 21, 433 (1986)
and for the treatment of mammalian breast carcinoma, Blask et
al., Nénxgﬁndggziggl*_LgLL., 9(2), 63 (1987). Furthermore,
melatonin has been.known to expedite recovery from “jet lag
syndrome", Arendt et al., Ergonomics, 30, 1379 (1987), to cause
sleep, Waldhauser et al., Bsychopharmacology, 100, 222 (1990)
and to minimize disturbances in circadian rhythms of bodily
performance and function, U.S. Patent Nos. 4,600,723 and
5,242,941,



errgf'((z_ (4- chlorophenyl) -5-nethoxy-6-ch|oroindol-3-
yl ))ethyl]formamde. -
N[ 2- ((2-(3-fl uorophenyl ) - 5- net hoxy- 6 bi ofoi Ndot - 3- yI))e I &é@%ﬂﬁﬁ@SHEET
N-[2- ((2- (2-fluorophenyl)-5-net hoxy- 6- chl orai ndol - 3- yl))et) |'] propi ona B
N [ 2- ((2- (4- met hyl phenyl ) - 5- met hoxy- 6- br onoi ndol - 3- yl")) et yl1l f 3ag). d@gﬁ '
N-[ 2- ((2- (3- et hyl phenyl ) - 5- met hoxy- 6- f I uor oi ndol - 3- yI))et yl{] but yr ami
N-[2-((2-(4-n- propylphenyl) 5- nethoxy26 .chl or oi ndol.-3- yl) et :
N-[2-((2-(3-i-sopropyl phenyl) -5-met hoxy- 6- quor0|ndoI . 3-yl __LnyL]qgetanlde
" § )Zeg gil ](gr oot noXYRDEN] red SESASTRICIRELEE formula -
N-[ 2- ((2- (3- et hoxyphenyl ) - 5- net hoxy- 6- br onpi ndol - 3- yl))ethyl ] acet ani de
N-[2--((2-(3-n-propoxyphenyl)-5-met hoxy- 64 | uoroi ndol - 3-yl))ethyl]acetam de
N-[2-((2-(4-t-butoxyphenyl x: 5- net hoxy- 6 hl or oi ndol -3- yl))ethyl]fornmam de
N-[2-((2-(3-n- butonmphj ll ﬁkﬁf@#ﬂ§9ﬁ13'

RS [ I

RS LY
wherein .
< R! is hydrogen, Cj;-C4 alkyl or C;-Cq4 alkoxy;

RZ is hydrogen or C;-C4q alkyl;

R3 is hydrogen or methyl;

R? is hydrogen, haloécetyl,'cl—cs alkanoyl, benzoyl or
benzoyl substituted with halo or methyl;

RS and R® are individually hydrogen or halo; and

R7 is hydrogen or C;-C4 alkyl;

provided that when R? is hydrogen, at least one of RS
and R® is halo, have also been*prepared and shown to possess
ovulation inhibition activity (see U.S. Patent Nos. 4997,845 and
4,614,807). Such analogues are also stated to be active in
treating hormonally dependent breast carcinomas in U.S. Patent
No. 5,196,435. However, none of these refefences discloses the
utility of such analogs in treating sleep disorders.

Finally, European Patent Application 513,702 discloses
that melatonin and its analogues of the formula

CHy0—7 —— CHyp-CHy-NH-CO-CHj,

SN

RZ ' »

wherein R! and R? are the same or different and are hydrogen or
halogen .can be used in treatlng sleep disorders and in pre-
anesthetic medication. Agaln, such disclosure does not teach

the instantly claimed method of treating sleep disorders.
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It is an object of this invention to provide a new

method for treating sleep disorders by employing certain known

melatonin analogs. The instant method is believed to provide a

nmore efficacious (in terms of biocavailability, activity, side
effect profile and duration of action) means for treating such
disorders than previously known. Further, the melatonin
analogues used in the instant method are believed to be
completely devoid of toxicity at the dosages required for
treatment and, as such, a further object of the present
invention is to provide a safe, efficacious, method of treating
sleep disorders.

Since the present invention provides a new method for
treating sleep disorders in mammals, pharmaceutical formulations
suitable for such new method will be required. Accordingly, a
further object of the invention is to provide pharmaceutical
formulations suitable for use in the instantly claimed method.

Other objects, features and advantages of the present
invention will become apparent from the subsequent description
and the appended claims.

As noted above, the present invention provides a
method of treating sleep disorders in a mammal suffering from
such disorders which comprises administering to said mammal an

effective amount of a compound of Formula (I)

R2

R70—2" CHCH2M4COH'

I || 4y

R® [ |
RS Ly
wherein
R! is hydrogen, C;-C4 alkyl or C;-Cq alkoxy;
R? is hydrogen or C3-C4 alkyl;
R3 is hydrogen, C;~-C4 alkyl, phenyl or substituted
phenyl;

R4 is hydrogen, haloacetyl, Cj-Cs alkanoyl, benzoyl or
benzoyl substituted with halo or methyl;

=~ P2




-12- N-[2-(1-benzoyl - 2- n- pr opyl - 5- net hoxy- 6 chl or oi ndol - 3-
yl )ethyl]formam de

N[[2-]1 §ﬁLLtqra9Mm ad 2- n- uf g e LA PEBN - REP LACEMENT SHEET
chl oroi ndo or nani de REPLAGED
..N-[[2[1(4 2ethy-

I odoi-ndo pr opi onam de : : .

N 2- [1 (2 4-di. chl orobenzoyl) 2- |sopmopyl 5- met hoxy- _ - —
6-fl uoroindol-3-yl]ethyl]]-[err]-nethyl propi onam de : ' RO
N[[2-[1-(2,4-difl uorobenzoyl) 2- phenyl - 5- net hoxy- 6- chl orom--
ethyl]]formam de R? is hydigen2- halpdecebdbbeturalyl pdRaphehy| bénavmt haxy- 6-
bromoi ndg).;: 3y} ] by 10ASSE AT A0 10 or w1
[[2-1- (gll 3 % GebnélLoyl F%mlqylhfét ITE![ hnu l¥IN/_I
i odoi ndol - 3-yl ] et h?] ]r]u dbl SE&Eneysh individually hydrogen or halo; and
N[[2-[21-(2, 6-di rreRﬁyiéaetLZcmdg)enZo@MC@htpra)LWienyl ) - 5-
nmet hoxy- 6-chl oroin yl for X
N[[2-]1-(2, 4 §9L¥§d<r%eﬁzﬂ vJ> (.él O(f’rbd 6}16 re)cac.h hydrougen
5- et hox‘yhﬁnb?oﬁﬁ}%é}e— 33-1yF]4e<? Y43 acet am de

The following definitions refer to the various terms
used above and throughout the disclosure.

The term "halo" refers to fluoro, chloro, bromo and
iodo.

The term "C3-C4 alkyl" refers to the straight and
branched aliphatic radicals of 1-4 carbon atoms including
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec—butyl
and tert-butyl.

The term "C1-C4 alkoxy" includes the straight and
branched aliphatic ether radicals of 1-4 carbon atoms such as
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-
butoxy and tert-butoxy.

The term "halocetyl" refers to chloroacetyl,
bromoacetyl, fluorocacetyl and iodoacetyl.

The term "C1-Cs" alkanoyl" includes formyl, acetyl,
propionyl, butyryl, o -methylpropionyl, valeryl, O-methyl-
butyryl, B-methylbutyryl and pivaloyl.

The term "benzoyl substituted with halo" defines mono-
and di-halo benzoyl groups. Specific mono-halo benzoyl groups
are chlorobenzoyl, bromobenzoyl, fluorobenzoyl and iodobenzoyl.

| Di~halo benzoyl groups include those in which both
halo substituents are the same. Typical di-halo benzoyl groups
include 2,4-dichlorobenzoyl, 2,4-dibromobenzoyl, 2,4-
diflluorobenzoyl and 2, 4~diiodobenzoyl.

The term "benzoyl substituted with methyl"
contemplates methylbenzoyl, dimethylbenzoyl and
trimethylbenzoyl. '

The term "substituted phenyl" refers to a phenyl ring
which is substituted with one or two substituents selected from
the group consisting of halo, C1-C4 alkyl or C;-Cq4 alkoxy.

Examples of such term, therefore, include 4-chlorophenyl, 2-
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| ] ]-acet ani-de

N-[ 2- (1- pi val oyl - 5- met hoxy- 6- chl or oi ndol -3- yl)ethyl ] acet dm.d

N-[ 2- (1-chl oroacetyl - 5- met.-hoxy- 6- chl or oi ndol -3- yl)ethyl]dc

N—[[2 [ 1- (-4- chl. orobenzoyl) 5- met hoxy- 6-chl or oi. ndoI 3- yl]4qthHy (

N-[ '[2-[1-(2, 4-dichl ar obénzoyl ) - 5- mathoxy 6- o 1 30 JUL 1996

chl oroi ndol -3-yl Jethyl ] Jacetanide = N- S

[[-2-] 1- (:2- met hyl benzoyl ) - 5- met hoxy- 6- chi or oi ndoI 3 yI]etryI-“acet.am de

N- [[2[1(26d|nethylbenzoyl) 5- net hoxy- 6- - L e

chl or oi ndol - 3-yl ] et hyl ] ]-acet am de N-. - - P
2-[1-(2,4,6-tr e t

ELIOEOIH%%HOE?RR%Q¥: y%rﬁgg éﬁ%ﬂg n? broﬂggiqqyl, 3,4- dlbromophenyl 4~

[ 2-(5- nehétdxw]:;ﬁ;ehxm,clil—(erthwgbénﬁlylZ;ﬂt-lndqpaedah&wde 4- '

N-[2-(2- IHAXY 465 759t L L ﬁdo} t3—'bu¥:|)l hayllacet agide

N[ 2- (2- %&% @;m?erﬁﬁ y-6-f uoIr,oM%) c i ndol -y3-§ ief hyl] acet ani de

buty phenyl, 4 dlmethylphenyl, 4 methoxypheny

ethoxyphenyl, 2-n-propylphenyl, 4-isopropoxyphenyl, 3-

isobutoxyphenyl, 4-t-butoxyphenyl, 3-ethoxy-4-methoxyphenyl and

the like.

While all of the compounds of Formula | are b
to be useful for the method of treating sleep. disorders

elieved

presented herein, certain of such compounds are preferred for

such use. Preferred compounds of Formula I for use in the

instantly claimed method include those compounds wherein Rl is

C1—-C4 alkyl (especially methyl), R3 is hydrogen or C3-Cq
(especially methyl) and R% is hydrogen.

Of such preferred compounds, pérticularly pre

alkyl

ferred

compounds include those wherein R? and R7 are each independently
- C1—C4 alkyl (preferably methyl). The most preferred compounds

for use in the method of the present invention include N-[2-

methyl-2- (5-methoxy-6-fluoroindol-3-yl)ethyl]acetamide,

N-{2-

ethyl-2- (5-methoxy-6-chloroindol-3-yl)ethyljacetamide, N-[2-
methyl-2- (5-methoxy~6, 7-dichloroindol-3-yl)ethyl}acetamide and
N-[2-methyl-2- (5-methoxy-6-chloroindol-3-yl)ethyllacetamide.

The later compound is especially preferred for purposes

present invention.

of the

Those compounds employed in the method of the present
invention wherein R2 is C;-C4 alkyl have an asymmetric center at

the carbon atom to which such R? substituent is attached (i.e.,
the P-carbon atom). As such, such R2 substituted compounds can

exist as either a racemic mixture or as individual
stereoisomers. All such types of compounds are contemp
use in the method of the present invention.
The followang list illustrates representative
compounds suitable for use in the present invention.
N-[2-methyl-2- (5-methoxy—-6-chloroindol-3-
yl)ethyl]acetamide

lated for

N-(2-methyl-2- (5-methoxy-6-fluoroindol-3-yl)ethyl]-

acetamide




- 13- N- [ 2- (5- met hoxy- 6, 7-di chl or oi ndol - 3-yl') et hygdp, EMENT SHEET

propionam de . - N- [ 2- (5- met hoxy- 6, 7-dif | uor oi ndol - 3}y

Ji'sobut yranm de S . N [2-(2-net hyl - 5-net hoxy- 6, 7-di chl prpi ndol -3-" .-
yl )ethyl]-n-butyrani de; and the like. . = - The conpouhdf &fliitethoign
the-method of this invention are knowsé+in the art or. can bp frade by met hods

described in the art. Representative publications which teach Thé _
prepar ati-on of conpounds of Fornula |-include U S.. Patent Nos. 4,087,444,
4,614, 807; - and 4, 987 1828t h¥he? T L2t orealfil vegenngal edt sl et tharleby
i ncor por acedahydeef er ence. - The conpounds of Formula I, as used in

this invention,. arg_-ysef, i tfeatdy eep.disarders_in als. Such
di sorder's, as defined for %urpogggk% fﬁéqﬁggggﬁ?lpﬁegn i%#ﬁggﬁz§]' '
char act ePF2EA™BYedifficulty in initiating or nmintaining sleep (D MS

di sorders) or in olta2RiBgpresyfil- 3-aREhAY-SUeR1otBengd Lo fiSRdanS
enconpasgggtgxiage present invention include
N—[2—isopropyl—2—(S—methoxy—6—fluoroindol—3—yl)ethyl]—
acetamide
N—[2—methyl—2—(5—methoxy—6—bromoindol—3—yl)ethyl]~
formamide
N-[2-butyl-2-(5-methoxy-6-bromoindol-3-yl)ethyl]-
formamide
N—[2—ethyl—2—(5—propoxy—6—chloroindol—3—yl)ethyl]—
formamide
N—[2—propyl—2—(S—isopropoxy—6—iodoindol—3—yl)ethyl]—
formamide ’
N—[2—methyl—2—(S—methoxy—6—chloroindol—3—yl)ethyl]—
propionamide
N-[2-ethyl-2-(5-methoxy-6-fluoroindol-3-yl)ethyl]-
propionamide
. N-[2-methyl-2- (5-ethoxy-6-bromoindol-3-yl)ethyl]~-
propionamide '
N-[2-methyl-2- (5-ethoxy-6-fluoroindol-3-yl)ethyl]-
butyramide
N—[2—propyl—2~(5—butoxy—6—chloroindol—3—yl)ethyli-
- butyramide _
N-[2-methyl-2-(5-methoxy-6-chloroindol-3-yl)ethyl]—
butyramide
N-(2-methyl-2-(5-methoxy-7-chloroindol-3-yl)ethyl]-
acetamide
N-[2-methyl-2~(5-methoxy-7-fluoroindol-3-yl)ethyl]-
acetamide '
N—[2—ethyl—2—(5—methoxy—7—chloroindol—3—yl)ethyl]—
acetamide
N-[2-propyl-2-(5-methoxy-7-bromoindol-3-yl)ethyl]-
- acetamide .
' _ 'N4[2—ebny1—2-Ks-t—butoxy—7—¢h1oroindor—3—y1)éthy]]—'
- formamide ' ' ' '



i nsormi a, those instances where the patient is only able to]oBERUAGEMENT SHEET

m ni'mal period of sleep or where the patient is only able t¢ éobtarn a poor

quality-sleep in terms of patient restfulness. A discussion}o 46 L 996
Cts con1n&

di sorders, the different stages of sleep and some of the efje
Basi s of Therapeutlcs 360 (11982), Wllians et. al,, Sleep ) sorders

from | ack of sanme are reported in Goodan and G || man, The ‘Pht
Di.agnosis and Treatment, John W1ey and Sons,. Chapt-er - g Y and European-
Pat ent Application. §1é2792hy#ﬁ%7i%dﬁﬁFﬁ@@'bP‘§G%HdPéT%ré h%%@m&lerespect'

to the scapematitent . and cause of sl eep dlsorders I's herein |ncorporated by

ref er ence. - Bl G Bels ARRUE ol G COTRONDLP B0 O Gl 0

useful in treating sI rders ch nethod co
adm ni st efergamddg nanﬁhl (preferably a human) in need of such treatnent a

sufficient anpunt ofN-qRemethyDF2- CHAMOLHEIS, -Of-Hr@mdihaol - SOy Bed 10y BIGhi eve
t he thera% euti.c |nt rvention desired. The conpounds can be adm ni stered by
a variety (i weliigtlS Fnclud|ng the oral, rectal, transdermal, subcutaneous,
i ntravenous, intramisdg-ethpi- 2t 5-apeepd xy-clitaslorphiedol aB-phe thahkder mal
routes ar gy sbahneéde No matter what route of
N—-[2-methyl-2-(5-s-butoxy-7—-fluoroindol-3-yl)ethyl]}-
propionamide
N-[2-methyl-2- (5-methoxy-7-chloroindol-3-yl)ethyl]-
butyramife
N-[2-butyl-2-(5—ethoxy~-7-chloroindol-3-yl)ethyl]-
butyramide )
N-[2-ethyl-2- (5-methoxy-7-fluoroindol~-3-yl)ethyl]-
butyramide
N-[2-methyl-2- (5-methoxy-6, 7-dichloroindol-3-
yl)ethyllacetamide
. N—[2—ethyl-2—(5—methoxy¥6,7—dichloroindol—3—
" yl)ethyllacetamide
N-[2-isopropyl-2- (5-methoxy-6, 7-dichloroindol-3~
yl)ethyllacetamide
N-{2-methyl-2-(5-isopropoxy-6, 7-dichloroindol-3-
yl)ethyl]acetamide
N-[2-methyl-2- (5-methoxy—-6, 7-difluoroindol-3-
vl)ethyl]acetamide
N-[2-propyl—-2-(5- methoxy—6 7-difluoroindol-3-
yl)ethyl)acetamide
- N-[2~ethyl-2-(5-butoxy-6,7-difluoroindol-3-
yl)ethyl]lacetamide
N-{2-methyl-2- (5-methoxy-6-chloro-7-fluoroindol-3-
yl)ethyl]lacetamide
N-([2-methyl-2- (5-methoxy-6-chloro-7-bromoindol-3-
yl)ethyllacetamide
N-[2~methyl-2~ (5-methoxy-6-fluoro-7-chloroindol-3-
yl)ethyljacetamide_
N-[2-methyl- 2~(5- eLhO/y 6-bromo-7-iodoindol- 3—
'yl)olhyl]acetamlde



-14- administration is chosen, such adnministration is accorﬁﬂﬁLAﬁEwENJySH:ET
means of pharmaceutical conpositions which are prepared by It

Rnown in the pharmaceutical sciences. - - As menti ondd: ab$¥F L
met hod of the present invention utilizes pharmdceutical corfpgsi |oﬂg 1996,
neki ng.-t hese .conposi tions,. one. or nDré3act|ve ingredients Wi l4 wsual ly- be_|

m xed with a carrier, or di I ut ed by a carrier, or enclosed{within a carrier

‘which may be in th@ fQrg£9§1a20?ﬁ5égﬁ%xig%jgﬁ:brgagegﬂgérgggg%l(guutal“b.,

When the carrier- serves as  a dil uent be "a .so sem-solid or _
li quid netldetthylharekamtde as a vehicle, excipient or mediumfor- the active

i ngredient. Thus, thq2ceEBRSbhY OAS- CR Mutidkyi-Ee chababoh-t 8lb&dSind¥1- S,

powders, | o g 1] -sachets, cachets, elixirs, suspensions, emnulsions,

sol uti ong Y. é;? §¥ 1867 HaBI4e (as a solid or in a liquid nedium,
N-{2-ethyl-2-(5-butoxy-6-bromo-7-chloroindol-3-

yl)ethyl]acetamlde
N-[2-methyl-2-(5-methoxy-6, 7-dichloroindol-3~
vl)ethyl] formamide _
N~ [2-methyl-2-(5-methoxy-6, 7-dibromoindol-3-
vl)ethyl} formamide
N-[2-t-butyl-2-(5-methoxy-6-chloro-7-fluoroindol-3-
yl) ethyl] formamide
N-[2-ethyl-2- (5-ethoxy-6-fluoro-7-bromoindol-3-
yvl)ethyl] formamide
N-[2-ethyl—-2- (5-s-butoxy-6-fluoro-7-chloroindol-3-
" yl)ethyl] formamide
N-[2-methyl-2- (5-methoxy-6, 7-dichloroindol-3-
yl)ethyllpropionamide
N-{2-ethyl-2-(5-methoxy-6, 7-dichloroindol—-3-
yl) ethyl]propionamide
N-[2-propyl-2- (5-isopropoxy-6-chloro-7-fluoroindol-3-
yl)ethyllpropionamide
N-[2-methyl~2- (5~methoxy-6-bromo-7-iodoindol-3-
yl)ethyl]lpropionamide
N-[2-methyl-2- (5-ethoxy—-6-bromo-7-chloroindol-3-
yl)ethyl)lpropionamide
N-[2-methyl-2-(5-methoxy-6, 7-difluoroindol-3-
yl)ethyl]butyramide
N-[2-ethyl-2- (5-methoxy~6-fluoro-7-chloroindol-3-
yl)ethyllbutyramide
N—[2—isopropyl—2—(5~methoxy—6,7—dibfomoindol—3—
yl) ethyl]butyramide .
N~ [2-isopropyl-2- (5-butoxy-6-bromo~7-chloroindol-3-
yl)ethyl]butyramide
N-[2-ethyl-2-(5-methoxy-6, 7-dichloro-3-yl)ethyl]-
butyramide
N-{2-methyl-2-(l1-acetyl-5S-methoxy-6-chloroindol -3~
yl)eLhyl)acetamide

._}




oi ntnents containing for exanple up to 10% by wei ght of tf1 REPLAGEMENT SH ET
.conpound, soft and hard gel ati.n capsul es, -suppositories, ster
-sol utions and sterile packaged powders. -~ - Sorme exafplle f U|tabh
_carriers, excipients, - and diluents include |actose, dextroge, Sﬁg‘yi
"sorbitol, mannitol, _.starches, gun1acac§a, cal ci um phosphat¢,. 'nates
tragacanth gelatln _caIC|un1S|I|cate ~mcrocrystalline ce Iulose
-ponV|nylpyrroI|done cel'lul ose, water, saline-solution, syruopr
nethylcellulose HEFHQLbuﬁpd pnopyé@dep%ybeﬂﬁﬁa@es,fuab§01ﬂagne§lum
Stearate W lh gac‘ghlioThe formul ations can additionally include .
Iubrlcatlng ' itlng agents, enul sifying and suspendi ng agents,
preserving agents hSWEefethg)agen@S"bvlfbaVcnhngmagemtshI¢hert0npositions
may be fqqm@rgaed0303a§l;@Lpgthdgiﬁ@de sust ai ned or delayed reIease of
t he active ingredient a teh a n1n|s ratjon to the patlent é
procedures wel | kndWwd g Hethglaft (1-propionyl-practhosysidri b4 r%&%ﬁ”
f or nul at ed,) ephefldegbkgmidea unit dosage form such that each dosage
contai ns from about, 1 t»,2 usual oyt 200
ng, of the aCtIVEIq;%gengﬂ?q g QQ r€£§ﬁ¥% dosa%%y?§r21d§9?£§§g¢ﬁagl
phyS|caJI%Tﬁ$)§$PéﬂéaGﬁF?§lgﬁltable as uni tary dosages for human subjects
and ot her mamal s, bB-«’:ICZh-eltlhlytl—nglapﬂbﬁgoﬁyWW@W—W%hQB@BEh&Nle active
mat eri al %3'?%! H r.oduce the desired

yllace am de

o=t

N-(2-methyl-2-(l-pivaloyl-5-ethoxy~6~bromoindol-3-
yvl)ethyl] formamide

N-{2-propyl-2—-(l-chloroacetyl-5-methoxy—-6-bromo-7-
fluoroindol-3-yl)ethyl]lpropionamide _

N~-[2-methyl-2-(l-bromoacetyl-5-ethoxy-7-chloro-indol-
3-yl)ethyl)butyramide '

N-(2-ethyl-2-(1-valeryl-5-isopropoxy-6, 7-
dichloroindol-3-yl)ethyl]lacetamide '

N-[2-methyl-2~- (1-butyryl-5-methoxy—-6-chloroindol-3-
yl)ethyllacetamide

N-[2-ethyl-2-(1l-benzoyl-5-t-butoxy-7-bromoindol-3-
yl)ethyl) formamide

N- [ [2-isopropyl-2-{1-(4-chlorobenzoyl)-5-methoxy—7-
fluoroindol-3-yllethyl] ] formamide

N- [ [2-methyl-2-[1- (4-bromobenzoyl)-5-ethoxy~6, 7-
dichloroindol-3-yllethyl) lpropionamide

N-{[2~ethyl-2-[1-(2,4-dichlorobenzoyl)-5-methoxy—-7-
bromoindol-3-yllethyl)]lpropionamide

N-[(2-methyl-2-{1-(2,4~difluorobenzoyl)-5~propoxy—6-
chloroindol-3-yllethyl] ] formamide

N-[{2-methyl-2-[1- (4-iodobenzoyl)-5-ethoxy-6-fluoro-7-
chloroindol-3-yllethyl])acetamide

N-{[2-ethyl-2~[1-(2-methylbenzoyl)-5-methoxyindol-3-
yllethyl]} }propionamide

N~{{2-methyl-2-(1-(4~-fluorobenzoyl)-5-ethoxyindol-3-
yllethyl]] formamide

N~{[{2-methyl-2-{1-(2,6~dimethylbenzoyl)-5-methoxy-7-
fluoroindol-3-yilethyl )] formamide




-15- t herapeutic effect, in association wth one or noy
phar maceutical diluents, eXC|p|ents or carriers. . REHHKEWEN¢QHQ§
énpl oyed in the met hod- of the present invention are- effe tlve OVEI.a d“”"g
range of about 1 ng of active ingredient per day to abou _ Bglﬁe iyel
.|ngred|ent per day for treatlng sl eep disorders. Thus, a sed ‘é [ t hel
term"effective amount” refers to a dosage range of fro T
500 ng of- active ingredient per day. “IA-tHe treatnent of|adult- humans; the] =
range of about 30 to about 200 ng of active ingredient per uay, ™ o.“g'n -
Oy T ded doses, N (REELERY £ VB! Raihb i hbe RS IS UqR, haL LI

anount of conpound
3 yl]ethyl]]acetamlde

v

N~[[2-ethyl- 2—[1—(2,4,6—trimethoxybenzoyl)—S—methoxy—
6—chloroindol-3~yl]ethyl]) lpropionamide
N-[[{2~-methyl-2~[1~-(2,4,6-trimethoxybenzoyl)-5-
methoxyindol-3-yllethyl] ] formamide
N-[2-ethyl-2-(l-pivaloyl-5-isopropoxyindol-3-
yl)ethyl]acetamide
N-[2-methyl-2-(l-chloroacetyl-5-methoxyindol-3-
yl)ethyl]butyramide
N-[2-methyl-2-(5-methoxyindol-3-yl)ethyl]acetamide
N—-[2-ethyl-2- (5-methoxyindol-3-yl)ethyl]acetamide
N-[2-ethyl-2- (5-methoxyindol-3-yl)ethyl]propionamide
N-([{2-methyl-2- (5-propoxyindol-3-yl)ethyl] formamide
N-{2-methyl-2- (5-s-butoxyindol-3-yl)ethyl]butyramide
N-{2-ethyl-2-(5-ethoxyindol-3~yl)ethyl)propionamide
N-[2-methyl-2- (5-ethoxyindol-3-yl)ethyl] formamide
N-[2—iéopropyl—2—(5—methoxyindol—3—yl)ethyl]acetamide
N-[2-ethyl-2-(5-methoxyindol-3~yl)ethyl]formamide
N-[2-(2-methyl-5-methoxy—-6-bromoindol-3-yl)ethyl]~-
acetamide
N-[2-(2-ethyl-5-methoxy—-6-chloroindol-3-yl)ethyl]-
acetamide
N-[2-(2-n-propyl-5-methoxy~6-chloroindol—-3-yl)ethyl]-
formamide
N-[2-~(2-n-butyl-5-methoxy-6-chloroindol-3-yl)ethyl]-
formamide )
N-[2—-(2-ethyl-5-methoxy—-6-iodoindol-3-yl)ethyl]-
propionamide
N-[2-(2-isopropyl-5-methoxy-6-fluoroindol-3-yl)ethyl]-
a-methylpropionamide
N-{2-(2-phenyl-5-methoxy-6-chloroindol-3-yl)ethyl]-
formamide '
N-[2-(2-phenyl-S-methoxy—~6-bromoindol-3-yl)ethyl}-
acetamide
N- (2~ (2-phenyl-5-methozy-6-iodoindol-3-yl)ethyl]-

propionamide



actually adm nistered will be determ ned by a physician,

rel evant. ci-rcunstances including the choice of conpound .t
the chosen routeé of adm nistration, the age, weight,. and
i ndividual .patient, and the severity of the patient's sle
symptoms. - .- - - The .fol -l owi.ng forrhiation exanples ma
I-ngr edi ent any of the .conmpounds of Fornula.l. The exanpl e
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REPLACEVENT SHEET
yl))ethyl] formamide

N—[2—((2—(3—fluorophehyl)—54methoxy~6—bromoindol—3—

yl))ethyl]acetamide

N-[2-((2-(2-fluorophenyl)-5-methoxy-6-chloroindol-3-

yl) )ethyl]lpropionamide

N—[2—((2—(4—methylphenyl)—5—methoxy~6—bromoindol—3—

yl))ethyl] formamide

N-[2-((2~-(3- ethylphenyl)— -methoxy-6- fluor01ndol 3-

yl) )ethyl]lbutyramide

N-[2-((2-(4-n-propylphenyl)-5-methoxy~-6-chloroindol-3-

yl))ethyl]formamide

N-[2-((2-(3-isopropylphenyl)-5-methoxy-6-

3~yl))ethyl]acetamide

fluoroindol-

N—[2—((2—(4—methoxyphenyl)—5—methoxyf6—chloroindol—3-

yl) Yethyl]lpropionamide

N-[2-((2-(3-ethoxyphenyl)-5-~ methoxy 6-bromoindol-3-

yl) Jethyl]acetamide

N-[2-((2- (3-n-propoxyphenyl) -5-methoxy—6-

3~yl))ethyl]lacetamide

fluoroindol-

N-{2~-((2- (4-t~-butoxyphenyl)-5-methoxy-6-chloroindol-3-

yl))ethyl] formamide

N—[2—((2—(3—n—bEtoxypheny1)—S—methoxy—6—chloroindol—3—

yl) )ethyllacetamide

N-{2- (1-acetyl-5-methoxy-6-chloroindol-3-

acetamide )
N-[2-(1l-propionyl-5-methoxy—-6-fluoroindo
acetamide

vyl)ethyl]-

1-3-yl)ethyl]-

N—[2—(1—pivaloyl—5—methoxy—6—b£omoindol—3—yl)ethyl]—

formamide

N-[2-(1-chloroacetyl-5-methoxy-6-iodoindol-3-

yl)ethyl]lpropionamide

N-[2-(l-bromoacetyl-5-methoxy-6-chloroindol-3-

yl)ethyl]-n-butyramide

N-[2-(l-valeryl-2-methyl-5-methoxy-6-bromoindol-3-

yl)ethyl]acetamide

N-(2-{1-butyryl-2-ethyl-5-methoxy-6~chloroindol -3-

yl)ethyl]acetamide



Exanple 1 di sorder are prepared using the following in ts.
Quantity (ng/capsul.e) () - N-[ 2-net-hyl - 2- (5- met hoxy)- REPLACEMENT SHEET
6- chl or oi ndol - 3-yl) et hyI ] acet.ami de : 50 - ch—oret—
200 Magnesi um st earate o '

. Fhe above ingredients are m xed. and filled into. hard B ¢ ?%P.#J'cé%r €
in 260 ng quantities.. Exa 1X: /
tabl et suitable for treatr ng sl eep dr'-‘éorders i's” prepared usi ng t the :
'|ngred|ents bel ow: - R : S ——Ctaft-i-t-y-
(nmg/ tablet)

N-[2=(1- benzoyl 2-n- propyl 5- methoxy 6-chloroindol-3-
yl)ethyl) formamide '
N-{[2-[1-(4-chlorobenzoyl)-2-n-butyl-5-methoxy-6-
chloroindol-3-yllethyl] ] formamide
N-[[2~(1-(4-bromobenzoyl)-2~ethyl-5-methoxy—-6-
iodoindol-3-yljethyl] |propionamide
N-[[2-[1-(2,4-dichlorobenzoyl)~2-isopropyl-5~methoxy—-
6-fluoroindol-3-yl]ethyl]]-0-methylpropionamide
N-[[2~-[1-(2,4-difluorobenzoyl)—-2-phenyl-5-methoxy—6-
chloroindol-3-yllethyl]}formamide
N-[[2-[{1l-(4-iodobenzoyl)-2-phenyl-5-methoxy—-6-
bromoindol-3-yl}ethyl]]acetamide '
"N-[[2-[1-(2-methylbenzoyl)-2-phenyl-5-methoxy-6-
iodoindol-3-yl]lethyl] ]Jpropionamide
N-[[2-[1~(2, 6-dimethylbenzoyl)-2- (4-chloro-phenyl)-5-
methoxy—-6-chloroindol-3-yl]ethyl]]formamide
N-[[2-([1-(2,4, 6-trimethylbenzoyl)-2-(3-fluoro-phenyl) -
5-methoxy—6-bromoindol-3-yllethyl]]acetamide
N-[2-(1-pivaloyl-5-methoxy-6-chloroindol-3-
vyl)ethyljlacetamide
N-[2-(l-chloroacetyl-5-methoxy-6-chloroindol-3~
yl)ethyl)acetamide
N-([2-[1-(4-chlorobenzoyl)-5-methoxy—-6-chloroindol-3-
yllethyl] Jacetamide |
N-{[2-[1-(2, 4-dichlorobenzoyl)-5-methoxy-6—
chloroindol-3-yllethyl})Jacetamide
N-{[2-{1-(2-methylbenzoyl)-5-methoxy-6-chloroindol-3-
yl}ethyl] lacetamide
N-[[{2-[1-(2, 6-dimethylbenzoyl)-5-methoxy-6—
chloroindol-3-yl]ethyl] lacetamide
N-[([2-{1-(2,4,6-trimethylbenzoyl)-5-methoxy—-6-
chloroindol-3-yll]ethyl]Jacetamide
N-[2- (5—-methoxy—-6, 7-dichloroindol-3-yl)ethyl]acetamide
N-[{2-{2-methyl-5-methoxy-6,7-difluoroindol-3-
. yl)ethyl]acetamide
N-[{2-(2-methyl-5-methoxy-6-fluoro-7-chloroindol-3-
yl)ethyllacetamide



(-)-
100 .
-di oxi de-

5

melghlng 515 ng. . .. -7
- Exanple 3 An aerosol solutlon SU|tabIe for tfea I ng sleep

disorders is prepaﬁegzcggﬂﬁggﬂdkyté“% h9$&89n889p9nfigé%hyl]—

N- [ 2- met hyl - 2- ( 5- et hoxyd- 6- chl or oi ndol - 3-y1) tﬁ HA&EMEMRS!‘&ET

Cel I ul ose, nicrocrystaLIine : . Silicon
' - 0 - - Stearlc c d3 o JUL 1996 -
_The conponents are blended and conpressed to form-tablets eaf

)
>

proplonamlde

N-[{2~ (5 methoxy 6,7-difluoroindol-3- yl)ethyl]—
isobutyramide

N-[2-(2-methyl-5-methoxy~6, 7-dichloroindol-3-
vl)ethyl]l-n-butyramide; and the like.

The compounds employed in the method of this invention
are known in the art or can be made by methods described in the
art. Representative publications which teach the preparation of
compounds of Formula I include U.S. Patent Nos. 4,087,444;
4,614,807; and 4,997,845. The teaching of all such patents is
hereby incorporated by reference.

The compounds of Formula I, as used in this invention,
are useful in treating sleep disorders in mammals. Such

disorders, as defined for purposes of the present invention, are

characterized by difficulty in initiating or maintaining sleep

(DIMS disorders) or in obtaining restful sleep. As such, the

sleep disorders encompassed by the present invention include
insomnia, those instances where the patient is only able to .
obtain a minimal period of sleep or where the patient is only

able to obtain a poor guality sleep in terms of patient

restfulness. A discussion of sleep disorders, the different

stages of sleep and some of the effects coming from lack of same

are reported in Goodman and Gillman, The Pharmacological Basis

of Therapeutics, 360 (1982), Williams et al., Sle Disorder

‘Diagnosis and Treatment, John Wiley and Sons, Chapter 2 (1988)

and European Patent Application 513,702. The teachings of such
references with respect to the scope, extent and cause of sleep
disorders is herein incorporated by reference.

. As discussed above, the compounds of Formula I are
useful in treating sleep disorders in mammals.” Such method
comprises administering to a mammal (preferably a human) in need
of such treatment a sufficient amount of one or more compounds
of Formula I so as to achieve the therapeutic intervention
desired. The compounds can be administered by a variety of
routes includinglthe oral, rectal, transdermal, subcutaneous,
intravenous, intramuscular or intranasal routes. The oral and

transdermal routes are preferred. HNo matter what route of



Vi ght

()-N-[2-nethyl -2-(5-net hoxy- 6-

fl uoroi ndol-3-yl)ethyl]acetam de 0. 25 | Et hanql REPLACEMENT- SHEET -
29.75 Propel | ant 22 70..40 - :
_(Chl or odi f | uor onet hane) - The act i.ve conpound ifs rri_é
~ethanol. and the nixture added to a portlon of t he propel ljaft @J‘é’edﬂﬁi 10
.-30[err]C and transferred to- a filli ng device. The requided_amount is thén

fed to a stainless steel.~container afid-dil uted.wth the.rtemai.nder of the

prop’el'l ant .Val ve units are then fitted to the contai.ner:

Exanpl e

Tabl ets suitable for a . sleep,disorder, each contalnlng

50 My ofA YR TPHGPRAT BnERas S et L TS FORbon 5 acconplished by
(+)- N-[Znermtshy:lf- Dh@bmaeehokyd 1 compOSlchkﬂhliohndbé - Brepadmichydy] acet am de

60 ng

tecﬁﬁfﬂﬁ%@ well known in the pharmaceutical sc1e§ e 410

As mentioned above, the method of the present
invention utilizes pharmaceutical combositions. In making these
compositions, one or more active ingredients will usually be
mixed with a carrier, or diluted by a carrier, or enclosed
within a cérrier which may be in the form of a capsule, sachet,
paper or other container. When the carrier serves as a diluent,
it may be a solid, semi-solid or liquid material which acts as a
vehicle, excipient or medium for the active ingredient. Thus,
the compositions can be in the form of tablets, pills, powders,
lozenges, sachets, cachets, elixirs, suspensions, emulsions,
solutions, syrups, aerosols {(as a solid or in a liquid medium),
ointments containing for example up to 10% by weight of the
active compound, soft and hard gelatin capsules, suppositories,
sterile injectable solutions and sterile packaged powders.

Some examples of suitable carriers, excipients, and

" diluents include lactose, dextrose, sucrose, sorbitol, mannitol,

starches, gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, watexr, saline solution, syrup,
methylcellulose, methyl- and propylhydroxybenzoates, talc,
magnesium stearate and mineral oil. The formulations can
additionally include lubricating agents, wetting agents,
emulsifying and suspending agents, preserving agents, sweetening
agents or flavoring agents. The compositions may be formulated
so as to provide rapid, sustained or delayed release of the
active ingredient after administration to the patient by
employing procedures well known in the art.

The compositions are formulated, preferably in a unit
dosage form, such that each dosage contains from about 1 to
about 500 mg, more usually about 30 to about 200 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




M crocrystal line cellul ose 35 ng Pol yyv; \ PYA, e y
(as 10% sol ytion in water) 4 ny Sodi u @é@?j\’}m ﬁ@gﬁ?

starch 4.5 mg . Magnesi um st ear ate - -

0.5 nmy.  Talc - 3 0 JUL Bogal|
150 ny ' o The. act’i ve i'ngredi ent starch and ceII | ose are passgd.
through a No. 45 nesh U.S. sieve and m xed ‘thoroughly. ‘THe sol utTomn ot

pol yvi nyl pyrrolidone is.mixed wth tHe T esul.t ant powder s lwhich.are then

passed t hrough a No. 14 nesh U. S. sieve. The granules so produced are dried

at ggxfi%ﬁ{ﬁp%m% Ra33RY, t BhOHIDo A1 M0 ol & TP b Br RbEYCsu I pOd! UM -
s pharmaceutlcal diluents, excipients or carriers.

The compounds employed in the method of the present
invention are effective over a dosage range of about 1 mg.of
active ingredient per day to about 500 mg of active ingredient
per day for treating sleep disorders. Thus, as used herein, the
term "effective amount" refers to a dosage range of from about 1
to about 500 mg of active ingredient per day. In the treatment
of adult humans, the range of about 30 to about 200 mg of active
ingredient per day, in single or divided doses, is preferred.
However, it will be understood that the amount of compcund
actually administered will be determined by a physician, in
light of the relevant circumstances including the choice of
compound to be administered, the chosen route of administration,
the age, weight, and response of the individual patient, and the
severity of the patient's sleep disorder symptoms.

The following formulation examples may employ as
active ingredient any of the compounds of Formdla I. The
examples aré illustrative only and are not intended to limit the

scope of the invention in any way.



- 18- magnesi um stearate and talc, previously passed thr f No—G0Q_nesh
U S. sieve, are then added to the granules whi ch, after n1x#ﬁBLA@HM£NT SHEET

conpressed by a tablet machine to yield tablets each wei ghi g I50 T
Exanple 5. , Capsul es suitable for treating slee C|q9tpgﬁf‘w8ac
cbnt ai ni ng. 80 ng of nedi canent, are made as foll ows: |
(-)-N-[2-nethyl - 2- (5- et hoxy)- - . 6 7- dlchlorolndol - 3-) I46Lhy']

acet.am de _ : o ~ 80 ngy . St ar

59 ny - Mcrocrystalline cellulose o 59 ny
Nhgne5|un1stearate . . . 2 ny Tot al

200 ngy :

Hard gelalin capsoles aailable [or Lrealing a sleep

disorder are prepared using the following ingredients:

Quantity (mg/capsule)
(£) -N- [2-methyl-2-(5-methoxy) -
6-chloroindol-3-yl)ethyl]acetamide 50
Starch dried 200
Magnesium stearate 10

The. above ingredients are mixed and filled into hard

gelatin capsules in 260 mg quantities.

Example 2
A tablet suitable for treating sleep disorders is
prepared using the ingredients below:

Quantity (mg/tablet)
(=) -N-[2-methyl-2- (S5-methoxy) -
6—-chloroindol-3-yl)ethyl]acetamide 100
Cellulose, microcrystalline 400
Silicon dioxide 10
Stearic acid 5

The components are blended and compressed to form
tablets each weighing 515 mg.




The active ingredient, cellulose, starch and nmagnesi um gt e

bl ended, passed through a No. 45 nmesh U.S. sieve, and f Iﬁ@&%bEMENB%ET
gelatin capsules in 200 ng quantities.

Exampl e 6 : Suppositories suitable for treati ng S egaoqm_ﬁ_oq%rs_
each cont ai-ni ng 100.nmg of active. |ngr_QdLent are made ag .yol | ows:
()-N-[2-et hyl - 2- (5- met hoxy- 6-. “chl or oi'ndol - 3- vyl ) ef hytFacetam-de—
100 ny Saturated fatty acid - gl ycerides to

2,000 nyg : The. active i ngueadipde 3s passed through a No. 60 nes

U.S. sieve and suspanded,ig, the, seidif astuestﬁg%wo%%golgl Y fi&%b previously

nmel ted using the m ni mum héat necessar red into a
supposi t BEFOREEES of S NBREPRT D C@P’t!—é‘r}a‘élntgytaﬁdfaﬂ@o\b’dﬁ twmsments

Weight
(£) -N- [2-methyl-2- (5-methoxy—6-—
fluoroindol-3-yl)ethyl)acetamide 0.25
Ethanol 29.75
Propellant 22 70.00

(Chlorodifluoromethane) '

The active compound is mixed with ethano} and the
mixture added to a portion of the propellant 22, cooled to -30°C
and transferred to a filling device. The required amount is
then fed to a stainless steel container and diluted with the

remainder of the propellant. Valve units are then fitted to the
container.

Example 4
Tablets suitable for a sleep disorder, each containing
60 mg of active ingredient are made up as follows:

(+)-N—-[2-methyl-2- (5-methoxy) -

_6-chloroindol~3-yl)ethyllacetamide 60 mg

¥ Starch 45 mg

Microcrystalline cellulose . 35 mg
Polyvinylpyrrolidone

(as 10% solution in water) 4 mg

Sodium carboxymethyl starch 4.5 mg

Magnesium stearate 0.5 mg

Talc —1 mg

Total 150 mg

The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
solution of polyvinylpyrrolidone is mixed with the resultant
powders which are then passéd through a No. 14 mesh U.S. sieve.
The granules so produced are dried at 50-60°C and passed through

a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch,



-19- Exampl e 7

for treating sleep disorders, each containing 50 ng

dose, are nade as foll ows: ()-N-[2-nmethyl -2-(5- et joyy- 6-

chl oroi ndol - 3-yl ) et hyl] acet am de ~ 50 ny Sodi u car@ex‘ywtﬁg(g '
cel | ul ose ' - 50 ng | Syrup . ) 1.1 '
1.25 m Benzoic acid sol ution : ' . Yo El.avoy
g. v: Color ' : TAeT g.Vv.

magnesium stearate and talc, previously passed through a No. 60
mesh U.S. sieve, are then added to the granules which, after
mixing, are compressed by a tablet machine to yield tablets each

weighing 150 mg.

Example 5
Capsules suitable for treating sleep disorders, each
containing 80 mg of medicament, are made as follows:

(=) -N-[2-methyl~2- (5-methoxy) -
6, 7-dichloroindol-3-yl)ethyl]

acetamide 80 mg
Starch 59 mg
Microcrystalline cellulose 59 mg
Magnesium stearate 2 mg
Total 200 mg

The active ingredient, cellulose, starch and magnesium
stearate are blended, passed through a No. 45 mesh U.S. sieve,

and filled into hard gelatin capsules in 200 mg quantities.

Example 6
Suppositories suitable for treating sleep disorders,
each containing 100 mg of active ingredient, are made as
follows:

() -N-[2-ethyl-2- (5-methoxy~6-

chloroindol-3-yl)ethyl]acetamide 100 mg
Saturated fatty acid
glycerides to : 2,000 mg

The active ingredient is passed through a No. 60 mesh
U.S. sieve and suspended in the saturated fatty acid glycerides
previously melted using the minimum heat necessary. The mixture
is then poured into a suppository mold of nominal 2 g capacity
and allowed to cool.



Purified water to 5m The nedi canent
I s passed through a No. 45 nesh U S. sieve and m xed w - tire-soudrom
car boxymet hyl cellul ose and syrup to forma snooth past ¢. Rh‘ﬂet\clgm%i%“@@i )
solution, flavor and color are diluted wth sone of thejwater and added
with stirring. Sufficient water is then added to producé theg pedvl.

vol une. ! Exanpl e 8 Capsu es suirtab
for use in treating a sleep disorder,; “each contai ni ng 190 my-of—mredteanen|
are made as foll ows: () -N [2 met hyl - 2- (5- net hdxy-6, 7-

di chl oroi ndol - 3-yl ) ethyl ] acet am dggxampile 7 100 ny St arch

164 ny M crocrystalline cellul ose 164

NhgneSIun‘stearatéuspen51ons suitable for t;gftﬁﬁg sleep qbfgﬁders,
450 ng each containing 50 mg of medicament per 5 ml dose, are made as

follows:

() -N-[2-methyl-2-(5-methoxy-6-

chloroindol-3-yl)ethyllacetamide 50 mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 ml
Benzoic acid solution : 0.10 ml
Flavor q.v
Color ' q.v

Purified water to 5 ml

The medicament is passed through a No. 45 mesh U.S.
sieve and mixed with the sodium carboxymethyl cellulose and
syrup to form a smooth paste. The benzoic acid solution, flavor
and color are diluted with some of the water and added, with
stirring. Sufficient water is then added to produce the

required volume.

Example 8
Capsules suitable for use in treating a sleep
disorder, each containing 100 mg of medicament, are made as

follows:

[

() -N-[2-methyl—-2-(5-methoxy—-6, 7-

dichloroindol-3-yl)ethyl]acetamide 100 mg
Starch 164 mg
Microcrystalline cellulose 164 mg
Magnesium stearate ' 22 ng
Total 450 mg

The active ingredient, cellulose, starch and magnesium
stearate are blended, passed through a No. 45 mesh U.S. sieve,

and filled into hard gelatin capsules in 450 mg quantities.



The active ingredient, cellulose, starch and nagnesi um stear ate are

bl ended, passed through a No. 45 nmesh U. S. sieve, and ff HAt-0-~Ra-c
gel atin capsules in 450 nmy quantiti es. REPLACEM&NT SHEET
- 20- : CLAI M5 T, Tmejuge
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CLAIMS
1. The use of a compound of the formula
R7o—— " CH -CHy-NH-CO-R!
R R4
wherein

phenyl;

Rl is hydrogen, C1-C4q alkyl or C3i-C4 alkoxy:
RZ is hydrogen or C3i—-C4 alkyl;
R3 is hydrogen, C31-C4 alkyl, phenyl or substituted

RY is hydrogen, halocacetyl, C1-Cs alkanoyl, benzoyl or

benzoyl substituted with halo or methyl

RS and R® are each independently hydrogen or halo; and
R7 is hydrogen or C1—C4 alkyl;
provided that when R3: R? and RS are each hydrogen

then RZ2 must be C1-C4 alkyl, to prepare a medicament for

treating sleep disorders.

2. The use of Claim 1 which employs a compound

wherein R4 is hydrogen.

3. The use of Claim ]l or Claim 2 which employs a

compound wherein Rl is C1-C4 alkyl.

4. The use of .any one of Claims 1 through 3 which

employs a compound wherein R3 is hydrogen or él-C4 alkyl.

5. The use of.any one of Claims 1 through 4 which

employs a compound wherein R7 is C1-C4 alkyl.

6. The use of any one of Claims 1 through 5 which

employs a compound wherein R? is C1-C4 alkyl.

7. The use of any one of Claims 1 through 5 which

employs a compound wherein RZ is methyl. e e

) O R



[ err] wher ei n R[err] [ s hydrogen = A S TSN B—
alkyl or C[err]-C[err] al koxy; ) i s hydrloG&€RLAGEMENT SHEET
Clerr]-Cerr] alkyl; en, JernrF ,

henyl o bstituted phenyl; ils hydr qggn, I I,
Do) G ers Phee PR T R T
. d

derr]-derr] al kanoyl, benzoyl :
Rlerr] and Rerr] are each |ndependently hydr ogen or hal q; ta«
Rlerr] is hydrogen or (Jerr]-Cferr] alkyl; prjovi ded t hat when

Rlerr], Rerr] and R err] are each hydrpgen ~

8. The use of Claim 1 which employs a compound
selected from among N-[2-methyl-2-(5-methoxy-6-fluoroindol-3-
yl)ethyljacetamide; N-[2-ethyl—-2-(5-methoxy-6-chloroindol-3-
yl)ethyl]acetamide; N-[2-methyl-2-(5-methoxy-6, 7-dichloroindol-
3-yl)ethyllacetamide; or N-[2-methyl-2-(5~methoxy-6~chloroindol-
3-yl)ethyllacetamide. '

9. The use of Claim 8 which employs N-[2-methyl-2-
(5-methoxy#®6-chloroindol-3-yl)ethyllacetamide; (+)- N-[2-methyl-
2-(5-methoxy-6-chloroindol-3-yl)ethyllacetamide; or (-)- N-{[2-
methyl-2-(5-methoxy—-6-chloroindol-3-yl)ethyl)acetamide.

10. A pharmaceutical formulation adapted for use in
treating sleep disorders comprising a compound as set forth in
any one of Claims 1 through 9 in combination with one or more
pharmaceutically acceptable carriers, diluents or excipients

therefor.

This Shee,
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i
tM¥ R err] nmust be Jerr]-Clerr] alkyl, to prepare a medi Eﬂg’eﬁm O
treating sl eep disorders. 2. The use of Caim RMCBWEN&TW]SHQE']S
a conmpound wherein R4 i s hydrogen. 3. The usfe pt Carmrt
CLaim 2 which enploys a conpound wherein Rerr] is (err]- C[er3] ngi?9
4. The use of any one of Clains 1 through 3 which enpl oys |a corrp 6
wherein Rlerr] is hydrogen or CJerr]-C%$t] al kyl. The _uge
of any one of Clainms 1 through 4 which errpl oys a conpound vvherel n R[err] is
Cerr]-Cerr] alkyl. any one of Crarms—t
t hrough 5 which enpl SELATYR%%M% § %gﬁ is (err]-Cerr] alkyl.
7. The use of any one o SR i ch enpl oys a conpound
wherein R err] is nmethyl.

ABSTRACT

The present invention provides a method of treating
sleep disorders using various melatonin analogs. The invention
further provides pharmaceutical formulations suitable for use in

such method.
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= 21- 8. The use of Caim1l which enploys a lcor?pountgibéfﬁlﬂia)ci} ed
from anong N [ 2-net hyl - 2- (5- net hoxy-6-fl uoroi ndol - 3- yl)ethyl | acet am de;

N [ 2-ethyl-2-(5-methoxy-6-chl oroindol -3- yl)ethyl]acetam de; N

[ 2- met hyl - 2- (5- met hoxy- 6, 7-di chl or oi ndol - 3-yl)ethyl]acet ag?EgE or—MN —
[ 2- met hyl - 2- (5- net hoxy- 6-chl oroi ndol - 3-yl)ethyl]acetamjde__ AGEMENT SHEET }
The use of Caim8 which enpl oys N[ 2-nethyl-2- -
(5- met hoxy- 6- chl or oi ndol - 3-yl ) et hyl ] aceétami de; (+)- N-[2{ thyg-gcT 1998
2- (5- nmet hoxy- 6- chl oroi ndol - 3-yl ) et hyl ] acet am de; or (-)- [2-

met hyl - 2- ( 5- met hoxy- 6- chl or oi ndol - 3-yl ) et hyl ] acet am de. {-

e S |

R and R® arce each individually hydrogen or halo; and

R7 is hydrogen or Ci-Cq alkyl; .

provided Lhat when R3, RY and R® are cach hydrogen
then R? must be C1-C4 alkyl.

The following definitions refer to the various terms
used above and throughout the disclosure.

The term “halo" refers to fluoro, chloro, bromo and
iodo.

) The term "“C3;-Cq4 alkyl" refers to the straight and
branéhed aliphatic radicals of 1-4 carbon atoms including
methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl
and tert—bﬁtyl.

The term “C3-Cq4 alkoxy" includes the straight and
branched aliphatic ether radicals of 1-4 carbon atoms such as
methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-
butoxy and tert-butoxy.

The term "halocetyl" refers to chloroacetyl,
bromoacetyl, fluorcacetyl and iodoacetyl.

The term *C3;—-Cs" alkanoyl" includes formyl, acetyl,
propionyl, butyryl, o -methylpropionyl, wvaleryl, O-methyl-
butyryl, PB-methylbutyryl and pivaloyl.

The term “benzoyl substituted with halo" defines mono-
and di-halo benzoyl groups. Specific mono-halo benzoyl groups
are chlorobenzoyl, bromobenzoyl, fluorobenzoyl and iodobenzoyl.

Di~halo benzoyl groups include those in which both
halo substituents are the same. Typical di~halo benzoyl groups
include 2,4-dichlorobenzoyl, 2,4-dibromobenzoyl, 2,4-
diflluorobenzoyl and 2,4-diiodobenzoyl.

The term "benzoyl substituted with methyl®
contemplates methylbenzoyl, dimethylbenzoyl and
trimethylbenzoyl. ’

The term “substituted phenyl" refers to a phenyl ring
which is substituted with one or twoc substituents selected from
the group consisting of halo, C1-C4 alkyl or C1—C4.élkoxy.

Examples of such term, therefore,'include 4—chlorophenyl; 2-
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8. The use of Cléim 1 which employs a compound
selected from among N-{[2-methyl-2-(5-methoxy-6-fluoroindol-3-
vl)ethyllacetamide; N-[2-ethyl-2-(5-methoxy—-6-chloroindol~-3~
yl)ethyllacetamide; N—[2—methyl—2—(S—methoxy—G,7—d£chloroindol—
3-yl)ethyllacetamide; or N-{2-methyl-2-(5-methoxy-6-chloroindol-
3-yl)ethyl]acetamide.

9. The use of Claim 8 which employs N-[2-methyl-2-
(5—methoxy#®6—-chloroindol-3-yl)ethyl}lacetamide; (+)- N-[2-methyl-
2-(5-methoxy-6-chloroindol-3-yl)ethyl]acetamide; or (-)- N-[2-
methyl-2- (5-methoxy—-6-chloroindol-3-yl)ethyllacetamide.

L

L



