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1 TI TLE OF | NVENTI ON ETHYLAM DO 'FL NES AND
2«1 MPROVED METHOD OF MAKI NG SAME : Thi s application discl obﬁ@ crel

"f L uorene conpounds havi ng am doet hyl substituents at the C[err] position.
It al so concerns the preparation of thede conpounds, as well as nethods and
conpositions which use them The conpounds have nel atonergi c properties
that are believed to make t hem TUFHIEIOF INVEMNRHION) sl eep di sorders, e.g.,
jet-lag and the |ike. Mel atonin (N-acetyl -5-nethoxytryptanine) is a
hor nrone synt hesi zed and secreted primari IK by the pineal gland. Melatonin

| evel s show ETHMAMIO BYQRENES AMD: MR M D OF, MAKING $AME g
during the dark period of a circadian |light-dark cycle. Mel atonin is

i nvolved in the transduction of photoperiodic information and appears to
nodul ate a variety of neural and endocrine functions in vertebrates,

|nclud|ngthereﬁ|ﬁg r fp%q olismin -
phot operi odi c, qgﬂ&ﬁgbgoﬁg%%?b?ﬁ ca gﬂg\%ﬂﬂ‘?}orrs anlgﬂlﬂg nodul ati on
retinal % bstituents 412 9 POsigioRc dt alsesioncesnscthe hat nel at oni n
gxelrts | tlsI Prephagiorabf ﬁgéSéCémb fw?ﬁg&gfkssweﬂlisl RetRisndrad @3 mptRitting heh ' ed
i ol ogi ca ive,, radigl abel | e ni s o) nin has le
to the ide ‘K’Hc?‘c‘éﬁ themy egﬁoré\[pp %ﬁﬂ EH)% Lﬁé‘égﬁ?g‘?‘%eﬁfgﬁﬁé *®entral
nervous syshelievedftoamake ithem ugefyhircireatinglskeepadiserdess,of.go jat-lagandi gh .
affinity nmghy gtl?%bn receptor, cloned from frog dernmal nel anophores, has

been reporte | sawa, et aI , Proc. Natl: Acad. Sci. 91: 6133-6137,
1994) . In manmal i an brain, autoradiographic studi es have | ocalized the

di stribution of Melaabﬁﬁi eyt SuntethBx iR 1i§ iaChefhpabur es. Al t hough
bet ween ol SRR aRlead sssree&e%%ensw'aﬁy ig? ol Sffhe el Rarin gl o "
density occlwsv arcydlicaly circadian| prtterh with thghestﬂaizeimcunrmgldmnfg thepeci fic
[[err]1]-2-gark period of a circadian light-dark cycle. Melatonin is involved in the

transduction of photoperiodic information and appears to modulate a

variety of neural and endocrine functions in vertebrates, including the

regulation of reproduction, body weight and metabolism in photoperiodic

mammals, the control of circadian rhythms and the modulation of

retinal physiology.

Recent evidence demonstrates that melatonin exerts its biological -
effects through specific receptors. Use of the biologically active,
radiolabelled agonist [125]]-2-iodomelatonin has led to the identification of
high affinity melatonin receptors in the central nervous systems of a
variety of species. The sequence of one such high affinity melatonin
receptor, cloned from frog dermal melanophores, has been reported _
(Ebisawa, et al., Proc. Natl. Acad. Sci. 91: 6133-6137, 1994). In mammalian
brain, autoradiographic studies have localized the distribution of
melatonin receptors to a few specific structures. Although there are
significant differences in melatonin receptor distribution even between
closely related species, in general, the highest binding site density occurs
in discrete nuclei of the hypothalamus. In humans, specific [1%1)-2- =~ -~ § f
iodomelatonin binding within the hypothalamus is completefy localized T
to the suprachiasmatic nucleus, strongly suggesting the melatonin -

receptors are located within the human biological.glock. i,,& % {0
g=- o L G



I odonel atonin binding within the hypothal anus is conpletely localized to
-1 he suprachi asmati c nucl eus, strongly suggesting the nelatonin receptors
are |l ocated within the human bi ol ogi cal cl ock.

2 Exogenous mel atonin adnini straion has been found to synchronize
circadian rhythnms in rats (Cassone, et al., J. Biol. Rhythns. 1: 219-229,
1986). In humans, adm nistration of nelatonin has been used to treat

jet-lag rel ated sl eep _disturpances, caqnsidered to be.caused by '
desynchr ont | zat IBWESROES ERelatonin admiftstaipa ks Oegh [UNd 8 “\eq. 3. 202:
1170, 1986)synEhrdrtize cirtddianshyttims iniratd (Cabsene,oét alg([aBinli Rhythmadlice sl eep
I n humans e ailﬁ%rﬂ n%"ﬁ ms' ..t ' I l.ication
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di verse ti dmaéjetdag relatashelgep disturhances.corsidered tebgeruspdibiati ¢ nucl eus,
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hi ghly sel ectlv ngd has a,signifjcant tential .for.producing side
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can be prol:x &g#aﬁ%{{ é@g??ﬂw conpound degrades rapidly in vivo and its
d y

oral bi oavalrl? I's”of enTow and vari abl e. Suitable melatonin agonists
coul d overcone these drawbacks, resulting in products having nore

predi ctabl e act ivéla¥onin bmdu%%-r Gites haeé Bleeh BuRdGRH sverlh@iversd Bssues
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cancer, i mshouldibe anoxer selective thar welatonin apdive felwes side effects.

In addition, melatonin’s metabolic profile can be problematic in
that the compound degrades rapidly in vivo and its oral bioavailability is
often low and variable. Suitable melatonin agonists could overcome

- these drawbacks, resulting in products having more predictable activity.

Thus, melatonin agonists should be particularly useful for the

* treatment of sleep disorders and other chronobiological disoi:.ders.

- Melatonin agonists would also be useful for the further study of
melatonin receptor interactions as well as in the treatment of conditions
affected by melatonin activity, such as depression, jet-lag, work-shift
syndrome, sleep disorders, glaucoma, reproduction, cancer, immune
disorders, and neuroendocrine disorders.

U.S. Patent 5,206,577 to McAfee discloses compounds having

melatonin antagonist activity which conform to formula 1:
Rs



U S. Patent 5,206,377 to MAfee discloses conpounds having mel at oni n

ant agoni st activity which conformto fornmula 1: .

[err] 3 wherein Rerr] is (err]

al kanoyl; Rlerr] is hydrogen, Clerr] alldyl or optinmally substituted phenyl;
R2 is hydrogen or phenyl substituted CJerr] alkylene; and Rerr], Rerr],

: d 1wl YRqe k ' bstituted
phenoxy. THAYREH BT & E8 dikardty Ry, & s deogBn O HlyPBE bphmally BE0% fut e
Stanm et afubstifuted.phenydsR; is hydrogep onphenyl i‘ﬁ&mfﬁdﬁwm&'iene:
ani doet hy| adndR3PRsfRe/ @@ RY ate Oh-hIRY, ICgé anc&xyecrdiiﬁdmal)dsummads of
f la 2: Z th i i et hyl am
bhenyl - - Phédexy.  The MeRisLfboipbinds Y Yot CobRETAREPenf 1 ' 57 1€ ©
Arch. Phar nsybstiiient320, (1987), pp. 604-8: [err] Z =Hor OH, and R H
or Br. ' '

‘Stamm, et al., at Chem. Ber., 111: pp. 2665-6 (1978), show the
amidoethylation of fluorene with N-acylaziridines to yield compounds of

formula 2:
T

HNC(O)Z
2 N
wherein Z is ethoxy, diphenylamine, diethylamine or phenyl.

Assithianakis et al., disclose compounds of formula 3 in Arch.
Pharm., Vol. 320, (1987), pp. 604-8:

O

HsC 7

HaC '
NHCO-<: :)—R
. | 3
Z=Hor OH; and R=Hor Br.

Hansen et al. disclose, in EPO Patent publication 0215297A2,

compounds of formula 4: -
Ar

C i

HN— C— C— N— C—— C~— N—R?
R T | B PR AN
R* R 0 R°R” R® alkylene)-9H-fluoren-9-yl

4

wherein Ar is an optionally substituted phenyl group, and R# through R?
are H or lower alkyl. These dipeptides are used as analgesics.



Hansen et al. discl ose, in EPO Patent publication 0215297A2, conpounds of

formul a 4: [err] [err]

sal kyl ene) - 9H f | uor en- 9-yl wherein Ar is an optionally substituted phenyl
group, and R4 through RO are H or |ower4al kyl. These di peptides are used as
anal gesi cs. 4 Severin et al.,
show in Chem Ber., Vol. 110, (1977), p. 491-8, the prepar ati on of the

fl uorenyl ethyl am ne of formula 5: [err] ne of ese

publ i cations di SeverdastaheshoninshameBernVel. .Weﬂ%’hp asls,’

preparation of the fluorenyl ethyl amine of formula 3:

CH,CHoNH,

: 5 _
None of these publications discloses the compounds of this
invention.

The invention is concerned with substituted fluorenyl compounds
of formula I and compositions and methods which employ them.

Formula I is: _
X
(. N" &
n H
oo °
wherein:

X=H, halogen, OH or OZ;
. Z=Cy.4 alkyl; (CH2)m-CF3 (m=0-2); CDj3; or

"(CHz)m'—@/ o (m'=1-3);

n=1 or 2; and '
R= Cy.¢ alkyl, C3.¢ cycloalkyl, Co4 alkenyl, halogen substituted Ci.¢ alkyl,
or Cy.¢ alkoxy substituted C1.g alkyl.

The melatonergic agents of the invention have several advantages
over similar agents. They perform well in tests which demonstrate
affinity for the melatonin binding site found in human suprachiasmatic



The invention is concerned with substituted fluorenyl conpounds of formula
| and conpositions and net hods whi ch enpl oy them Formula 1 is:

{ferr] wherein: X= H, hal ogen, OH or OZ Z= Cerr] alkyl;

-(CH err])[err]-CFlerr] (me0-2); CD[err]® or [err] n=1 or 2; and R=
Cerr] alkyl, Cerr] cycloal kyl, Cerr] aI kenyl , hal ogen substituted C[err]

al kyl, or t rgic
agents of %ﬁ&éks ‘(S@ﬂg E HZ %féﬂ\;&tgfﬁr%%%% g‘ggés/ &% ‘r’alsuie-r% gr%%%ga?ﬁ They
per f or m wel Py @ l@8monstrate affinity for the melatonin binding
site found in human suprachi asmatic

5 I S th ds h I I f, | at oni n
bi nding of 250 NSk combotRiR AR SBosE s dsfiralingd i Beifoni o1 o as
det er m ned melatosin-like|akibity to bidak e forslgolm-shkmdhte‘dﬁaccumulauon ofN
f kol i I I

or skol i n- sz;yeﬁu AR ECRY QIsOIRh, Ul F Al L c%hﬁSﬁh@% 3r& Shlety A SO

many of the [oY0) unds are rodents,

i ndi cating @ ivity,thy dBrt&@éntﬁ, indigating ﬂh?tah##}’ltﬁ medmaa

cn'cadJan rhythms in mammals.

These and other advantages will become more apparent after
consideration of the specification and claims.

The new melatonergic agents described herein conform to

formula I:
| 1
(h N %
~CO °
wherein:

X=H, halogen, OH or OZ;
Z= C1.¢ alkyl; {CH2)m-CF3 (m=0-2); CD3; or

"(CHz)m-—@ M (m'=1-3);

n=1or 2; and _
R= Cj.¢ alkyl, C35 cycloalkyl, C24 alkenyl, halogen substituted Cj.¢ alkyl,
or Cj¢ alkoxy substituted Cj.¢ alkyl.

By "alkoxy", applicants mean alkoxy groups, -O-alkyl, having
branched or straight chains. Methoxy groups are among the preferred
alkoxy groups. '

By "alkyl" is meant branched or straight chain Cy'H2n'4+1) group
moieties and cyclic Cy'H(2n-1) moieties. n' is the number of C atoms in



These and ot her advantages wi Il beconme nore apparent after consideration of
the specification and cl ai ns. The new nel atonergi c agents
<described herein conformto formula |I: _[err] wherein: X= H, hal ogen,
OH or Qz; Z= (err] alkyl; (CH[err])[eﬁr] CFlerr] (m=0-2); CDjerr]; or
[err] n=1 or 2; and R= C[err] alkyl, Clerr] cycloalkyl, Cferr] alkenyl,
hal ogen SUb%éée"&x erl.ll aﬁi rou uqReBE]Z @ Bfoﬁ id éridsSdoffath I |

br anched or fRh écex?%mr ; tscﬁ%ﬂ&lmpé TR TReavLR by o ko

groups. isoprBpyl, al- 1 cyclopropyhrand tbbm-ylstral ght chain
Cerr]"H(2n" +1) group%yet?’es angycycllcdgeC[ err]'H(2n'-1) noieties. n' is

t he nunber of C atons in 6 ,
t hese noi eties. AAlkenylydegotespmonovilenmt straight opbranchesd, chain ones, contain

moieties containing one site of unsaturation and at least 2 carbon atoms.
These moieties conform to the formula Cn*H(24"-1), with n" being the
number of carbon atoms present. Preferred alkenyl moieties include
vinyl.

Alkoxy substituted phenyl groups in compounds of the invention
will contain from 7 to 10 carbon atoms. They may be linked to a ring of
the fluorene moiety via 1 to 3 methylene (-CHj-) groups. (Methoxy
phenyl)propyl substituents are preférred.

Alkoxy substituted alkyl groups found in compounds of the
invention contain a total of 2 to 8 carbon atoms. Any of the alkyl groups
may be straight, branched or cyclic, as set out above. Preferred groups of
this type include methoxymethyl.

The term “halogen” refers to Cl, Br, F or I atoms. Generally, there
will be from 1 to 3 halogen substituents present in each halogen
substituted alkyl moiety. Preferred halogen substituents include Cl and F.
Halomethyl groups, e.g., chloromethyl and trifluoromethyl groups are
preferred. |

D" refers to deuterium

m can be 0, 1 or 2 and designates the number of CHz groups. m is
preferably 1. '

m' refers to 1, 2 or 3 and is preferably 3.
nislor2, preferably 1.

One preferred group of formula I compounds includes those
wherein Z is a methyl group and X is hydrogen or a methoxy group.



from1l to 6 carbon atons. Preferred al kyl groups include nethyl, ethyl,

I sopropyl, n-propyl, cyclopropyl, and cycl obutyl. "Al kenyl " denot es
aonoval ent strai ght or branched chain noi eti es cont ai ni ng ‘one site of
unsaturation and at |east 2 carbon atong These noieties conformto the
formula CJerr] H(2[err]"-1), wth n" being the nunber of carbon at ons

present. Prafngs g@h@éek%ge iOWRICHER ik 'lﬁlelflﬂﬂhiél él methox

substltuted in co n w’ll ntalnfrom7
Lo 10 car bolPEORFIANMHEW! 468 PERIETTPHK SPTE CQMBQRNS Int HUS BFRWP &RE noi ety vi a

1to 3 net hN-Bq&- yfldorpng- émymi\&thh@midehenyl ) propyl substituents
are preferr _(_ﬁﬁ groups found in conpounds of
t he |nvent|on c n éelﬂrtlo ft‘ﬁ%%?s}l éﬂh&(ﬁaggcar Oh at ons. Any of the al kyl
groups may bIs[Zsfz-mght@xyfbmnn%ﬁl)oﬁhyé}yz+propeagrrsde, out above. Preferred _
groups of tNLp Mu'n@ﬂ{ uBRsALo l/]inethoxyacetﬂ-ﬂl?déeé “hal ogen” refers

to d, ner al | o0 3 hal ogen
substit uentgI @r@s%%i‘mgﬁ‘ OF 2~ 8@@)?‘&1[; ?}LE(B P&PR?WWME%t y. Preferred
hal ogen substituents include O and F. Hal onet hyl groups e.g., _
chl oronet hyl and,t oups are preferre "D' refers to
deuterium Ar%’eséﬂ&%égfg%e? P%f 9?2’5”888 Sgo’fqaré‘l%ﬁﬁffer of CH err]
groups. m i eomppetiads i which Zisa methylrgrbmpsambms 2methGxygdoup. pref erably
3. Ladly 1. One preferred group of formula
I corrpoundgml C tjpieréauﬁgg@iﬁherel nZis mit hyl group and X i s hydrogen or
a met hoxy gNJ}QjZ -dlmethoxyﬂuoren—9-y1)—prop-1-y propanamide;

- N-[3-(2,7-dimethoxyfluoren-9-yl)-prop-1-yi]butanamide;
N-[3-(2,7-dimethoxyfluoren-3-yl)-prop-1-yl]jacetamide;
N-[3-(2,7-dimethoxyfluoren-9-yl)-prop-1-yl]cyclobutane carboxamide;
N-[3~(2,7-dimethoxyfluoren-9-yl)-prop-1-yl]cyclopropane carboxamide;
N-[2-(2,7-dimethoxyfluoren-9-yl)-ethyl]but-2-enamide; and
N-[2-(2,7-dimethoxyﬂuoren—9—y1)fethyljcyclopentane carboxamide.

Among the compounds in the second group, the following are

~ more preferred: :

N-[2-(2, 7-dunethoxyfluoren-9-y1)ethy1]butananude,

N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]propanamide;

N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]cyclopropane carboxamide;

N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]acetamide;

N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]cyclobutane carboxamide; and

N-{2-(2,7-dimethoxyfluoren-9-yl)ethyl]choroacetamide.

A third preferred group are compounds wherein Z is a methyl
group, X is alkoxy or alkoxyphenylalkyl and R is alkyl.

~ Yet another preferred group are oompounds wherein
X=0Z=0OCH,CFs.

Compounds of formula I also encompass all solvates, particularly
hydrates, thereof.



g these, those in which Ris nethyl, n-propyl, nethoxynethyl,
| and vinyl are preferred. Some conmpounds in this group are:
- met hoxyf |l uoren-9-yl) et hyl ] but anam de;
- met hoxyf | uoren-9-yl) et hyl ] acet a8 de;
- met hoxyfl uoren-9-yl)ethyl]-2-pr openam de;

, 7-di et I

, 7-di met hoxyf 1 uoren- 9-yl propa A
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corrpounds in the second graoup, e tofTowmng are nore preferred:
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preferred group are comgounds whq_;el nZis.a neth group, X is al koxy or
al koxyphenyl al kyl and R is al kyl_ et anot heiNaHy;P#MSOr ed group are
conpounds wherein [err] 93 ds of formul a heaém enconpass all
drat es, t41er &¥Cls 3

NH,-HCl EtOH CN :

z0 O@ x

1 1) Raney-Ni, Hy

sol vates, particularly h

EtOH, EtOAc, NH;OH

2) HC!

n=1lor2
X = H, halogen or alkoxy

Z= Cy1.6 alkyl; (CH2)mCF3; CDg3; or = (CHa)nr —@

THF = tetrahydrofuran

O-alkyi

The appropriate fluorenone is converted to the o, B-unsaturated
nitrile which is then catalytically reduced to give the ethylamine
hydrochloride. Alternatively, the o, B-unsaturated nitrile can be



®

8 The invention al so enconpasses geonetric and optical isoners which
ari se as a consequence of structural asymmetry. Separation of individual
isoners is acconplished by the application of various nmethods known to
practitioners in the art The conpdunds of the invention are nade
using the follow ng general schene: General Synthetic

Scheme [ errJeyclopropanated and then reduced to provide the propylamine
hydrochloride. Either type of amine is then converted to the desired
amide using any one of a variety of acylating conditions. The use of this
scheme is described in greater detail below.

The fluorenones are puchased commercially or prepared by the
following general scheme: :

eral thesis of Fluorenon

Pd(dba)s
\CE u'/©/ Yo : X
Br (HO NayCO3 Q

Y=HorMe

1) when Y= H, then alkylate with R'X, base,
2) 1N NaOH, EtOH CO,H SO Clz

3)Hel n'o 1) SOCl; " 0.0

2) AICl,
R'= alkyl or alkylaryl

An appropriately substituted o-bromoester and phen)-'lboronic acid
are coupled using palladium catalysis to provide a biphenyl intermediate
which can be alkylated on oxygen in the cases where a free phenol exists
on one of the aromatic rings. The ester is then hydrolyzed to the acid
which is cyclized to the desired fluorenone. The use of this scheme is
described in greater detail below.

ADMINIST N

The compounds of the invention may be administered to patients
in need of melatonergic treatment i.e., patients suffering from sleep
disorders and the like, in a variety of ways. Thus, oral; transdermal,
subcutaneous, intravenous, intramuscular, rectal, buccal, intranasal, and
ocular routes can be used.



n=1o0r 2 X=H halogen or alkoxy Z= Cerr] alkyl;
-(CHerr])[err]CF[err]; CDerr]; or - (CHerr])[err] THF = tetrahydrofuran
-The appropriate f1 uorenone is converted to the [err]-unsaturated nitrile
which is then catalytically reduced to18 ve the ethyl anine hydrochl ori de.
Alternatively, the [err]-unsaturated nitrile can be

9 cycl opr opanat @fle ddmbobé bf 'tRé ‘éﬁﬁgxfd;hc%y 8% LA thdEd Rrith

iLing any cPisRaceusal apcaptable, Aauys cbiRaa ot RSt RAEVGBBSBRL t hi o schems
i's descri IbI nmme&m‘tereﬁlﬁpants tepevduce a formilita&1dd toobe adnrinisteredbychased
Ganral SyrecleRieR R Nsriaifn @fﬁ“ﬂwﬁ%@ Wi &R g0, (e
al kyl at e wi several)artiesseor diluents. Nsefubeaarrierstinclydersdlids, semi-solids
and liquids which have miscibility, or other compatibility, with the active
agent(s) so that they can deliver same to a patient or host.

Suitable carriers include lactose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone,
cellulose, water, syrup, methyl cellulose, methyl- and propyl-
hydroxybenzoates, talc, magnesium stearate, mineral oil and the like.
Mixtures are operable.

Other useful excipients include lubricants, wetting agents, gellants,
emulsifiers, preservatives, colorants, perfumes, flavor enhancers, drying
agents and the like. Mixtures can be-employed.

Generally, compositions which include the compounds of the
invention will contain from about 0.10 to about 10% of active
compound(s) and 99.9 to 90%, or other suitable amounts, of excipient(s).

Dosage levels will be dictated by the patient's needs and by the
medical judgment of the treating physician. Generally, however, dosages
of about 0.1 mg to about 100 mg per day are useful to treat sleep or
circadian rhythm disorders.

While human patients are most preferred, the compounds of the
invention may be used to treat other subjects, i.e., animals preferably
mammals.



An appropriately substituted o-bronoester and phenyl boronic acid are
coupl ed using palladiumcatalysis to provide a bi phenyl internedi ate which
.can be al kyl ated on oxygen in the cases where a free phenol exists on one
of the aromatic rings. The ester is thdd hydrolyzed to the acid which is
cyclized to the desired fluorenone. The use of this-schene is described in

greater desiéu %@MuﬁmRATI ON The conpounds of the invention
‘may be admnistered to patrents in need of nelatonergic treatnent i.e., -

patients suffering fromsleep disorders and the like, in a variety of ways.
Thus, oral, tramivesdpouniddevhizhediistitite! iy ¢nverttion, themitehbdy of r ect al ,

buccal , intranasal . and ocular routes can..be used. :
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Sui tabl e chalsins end telfins points aze Macomegtsd " Lhe AR JBRBRES  rmnni tol |
st arches,. gesoranses @YMR) arespeptrak pharaeteristigs nefiee to Ghemizabshifts (§e! at i n,
cal ci um si Li ' s , ' ' e,
cel | ul ose, < at erge,ds%ﬁﬁg,&rég ﬁ‘ﬂ‘%ﬁﬁﬂ%&%‘%ﬁnﬁﬁ%&@%hgﬁg I - j.QE
hydr oxybenzefgrence standardin§he selativetases zeported fer the yarious agnfﬁetm thee.
1H NMR spectral data corresponds to the number of hydrogen atoms of a
particular functional type in the molecule. The nature of the shifts as to
-multiplicity is reported as a broad singlet (bs), singlet (s), multiplet (m), .
doublet (d), or triplet (t). Abbreviations employed are DMSO-dg
(deuterodimethylsulfoxide), CDCl3 (deuterochloroform) and are
otherwise conventional. The infrared (IR) spectral descriptions include
only absorption wave numbers (cm-1) having functional group
identification value. The IR determinations were employed using the
compound neat as a film or by employing potassium bromide (KBr) as
diluent. The elemental analyses are reported as percent by weight.

——

Unless otherwise noted, all percentages recited herein are weight
. percents, based on total composition weight.

The following examples describe in detail the preparation of
compounds of Formula L. It will be apparent to those skilled in the art
that modifications, both of materials and methods, will allow preparation
of other compounds disclosed herein. From the foregoing description '
and the following examples it is believed that one skilled in the art is able
to use the invention to the fullest extent.

The appropriate starting materials such as 2-h.ydroxy-9-.ﬂuorenone
were purchased from commercial sources; 2,7-dihyroxy-9-fluorenone was
prepared according to the methods described by Andrews et al (Journal of



M xtures are operable. O her useful excipients include |ubricants,
wetting agents, gellants, enulsifiers, preservatives, colorants, perfunes,
fl avor enhancers, drying agents and the |like. M xtures can be enpl oyed.
Ceneral |y, conpositions which include tA@ conpounds of the invention will
contain fromabout 0.10 to about 10% of active conpound(s) and 99.9 to 90%

or other supj a X W Il be

di ctated by t elf;%l F?gh‘ﬁ s?ry,‘i@?@ ﬁ %@ta@ Aﬁéﬁ‘."éép"mﬁ‘ﬁ?@m o?"?‘he treating
physi ci an. = Chemist, Mﬂe\ﬁ'@ °fdPé‘§ Oﬁbﬁﬂmmﬁfila °P$%bout 100 ny per
day are useful to treat sl eep or ci rcadl an rhythm di sorders. VWi | e
human patients are nost preferred, the conpounds of the invention nay be
used to treat other subjects, i.e., animals preferably nammals.

SPECI FI C ENBRANPRNES The conmpounds which constitute this invention,
their nmethods of preparation and their biologic actions wll appear nore,
fully fromconsideration of the follow ng e | es, which are gi.ven for t he
pur pose of il usThese exaraples disenssmethodstaf rbglbcemgmgea campaundsi ofy t he

i nvention i forERII8 TSR] tﬁpgﬁjloélaa[tm‘; | om ng exanples, used to illustrate
the foregoing synthetic procesSes, te eratures are expressed I n degrees

Cel sius and nelting points are uncorrected. The nucl ear magnetic resonances

(NVR) are SMC h@-@a&eMe&oxy:ﬂtmeé 1)}ethglamine dlydrbelilozidet eAr ] )
el eronce JoARARhO Ehyliony:f: y@%@%“@%@e@‘ AR LR (P
the [err]H mﬁ gpécmamyldadviec@ro‘lastpghdg acetonitrileuwas heatedhtadrefon at ons of
a part | cul agvérpfighitl OTRe réadton MikthPe WALEIL1Ed ahdCtHRddvEnPterhBFedlthf 1S as
vacuo to yield a solid. This was dissolved in methylene chloride, washed
- with saturated sodium carbonate solution, dried over MgS04 and the
solvent removed to yield a solid which was identified as 2-methoxy-9-
fluorenone. To a suspension of NaH (1.61 g, 0.067 mol) in THF (200 mL)
at RT was added via syringe, diethyl cyanomethylphosphonate (7.43 g,
0.042 mol); the reaction was allowe_d to stir for 15 min after which a pale
yellow solution was observed. To this was added dropwise a solution of
2-methoxy-9-fluorenone (8.89 g, 0.042 mol) in THF (100 mL). The reaction
was allowed to stir overnight at RT. The solvent was removed in vacuo
and the residue was dissolved in methylene chloride, washed with water,
dried over MgSQ0y, and concentrated to yield an orange solid. This was
dissolved in acetonitrile and washed with hexane; the acetonitrile
solution was concentrated to yield an orange solid shown to be the
a,B-unsaturated nitrile by 1H NMR. (79%) A solution/ suspension of the
o,B-unsaturated cyano compound (7.72 g, 0.033 mol), PtO2 (0.77g), CHCl3
(23 mL) in EtOH (150 mL) was charged with Hj (50 psi) and allowed to
shake on a Parr Hydrogenation Apparatus for 18 h. The reaction mixture
was then filtered and concentrated in vacuo to yield a white solid. This
was washed with Et20 and dried in vacuo to obtain a white solid (69%).



multiplicity is reported as a broad singlet (bs), singlet (s), nultiplet
(m, doublet (d), or triplet (t). Abbreviations enployed are DVSO d[ err]
(deut er odi et hyl sul foxi de), CDCl[err] (deuterochloroforn) and are otherw se
conventional. The infrared (I R) spectrall3descriptions include only
absorption wave nunbers (cnferr]) having functional group identification
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descri pti okiﬁ'&oéfd;&‘f gﬁsrp\ﬁl:i?ﬁfn@g I'gée f‘f’c‘?s§a'i¥e’lnit %11?%% one skilled in
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and their bdedanged ahdaheiresidye extracted with ethyl acetate. The combined
organic layers were dried (MgSO4) and the solvent removed by rotary
evaporation to afford 1.50 g of the coupled product (5.51mmol, 84% yield). -
The ester (10.80 g, 39.70 mmol) was hydrolyzed with 1 N sodium
hydroxide (80 mL) in refluxing ethanol (500 mL). The cooled reaction
mixture was extracted with methylene chloride and then acidified with
1 N hydrochloric acid. The acidic solution was then extracted with
methylene chloride. The organic layers were combined and the solvent
" was dried and concentrated by rotary evaporation to give 9.00 g
(34.88 mmol, 88% yield) of the acid. 9.00 g (34.88 mmol) of the acid was
dissolved in thionyl chloride (250 mL) and stirred at reflux for 6 h. The
reaction was cooled to ambient temperature and the solvent was
removed by rotary evaporation to give 8.20 g of 2,7-dimethoxyfluorenone
(34.17 mmol, 98% yield) as a red solid.

Example 3: 2-methoxy-7-pentoxyfluorenone. Methyl 2-bromo-5-
hydroxybenzoate (9.30 g, 40.26 mmol), 4-methoxyphenylboronic acid
(6.54 g, 43.00 mmol), arid tris(dibenzylideneacetone) dipalladium (0)

(0.30 g, 0.33 mmol) were added to dimethoxyethane (75 mL) and 2 M
sodium carbonate (75 mL). The reaction mixture was stirred at reflux for
16 h then cooled and decanted and the residue washed with ethyl acetate.
The combined organic layers were dried (MgSO,) and the solvent
removed by rotary evaporation to afford 9.45 g of the coupled product
(36.64 mmol, 91% yield).



Example 1: 2-[9-(2-Methoxyfluorenyl)]ethyl am ne hydrochloride: A solution
of 2-hydroxy-9-fluorenone (0.042 nol), potassium carbonate (0.20 nol), and
pet hyl iodide (0.042 nol) in acetonitrile was heated to reflux overnight.
The reaction mixture was cool ed and thel4ol vent renoved in vacuo to yield
a solid. This was dissolved in nmethylene chloride, washed wth saturated

S el d ol d whiip coubfd pfid e (EHE, %{g‘?&‘ﬁ“‘é gg‘*’f‘ﬁ%‘*ﬁﬁ%ne figgagoved 1O
Zuspen& on #ithgentyl iedidg (136 P-pomm eastium garbgpate(l@d8gadded vi a
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concentrat ed to sal d er nsat ur at ed
nitrile by 3¢d W@%%iy&ﬁg&mﬁﬁ}% g‘{"'@rqr‘ I ﬁﬁsat ur at ed
cyano conpouhidridé. TBe@;gﬂuG?»ﬁyerleereMx@@t(MgS@) and)conceidiratedly (23 nL), in
Et OH (150 i 1. a Parr
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and concent xratluqnyhchleudg (56 ngrl-)eat165° S0smin. Themsalution svamedndedtiot h Et 20
and dried i Qmﬁ?éitoc t hox ﬂﬁﬁ% eélﬁo(‘i@l%@:as removed b

Be 1 Zefl msj;

é?ep?r( Z(rjrp ;ﬁﬁ'ﬁ:%ﬁg‘%}' % %b&%ﬁ%ﬁpy @ﬁﬁ%&ﬁé&ﬁﬂﬁ&ﬁnr i de

i n Exanpl e andapaminurg chlbﬁd@ ((760“ BI0® xymo1 )f dddUcEﬂQté&ea&ﬁd&ﬁ]WiSNNR (300
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2H), 2. 10- 2regtiommixtitre tal 2 beaker mwuungelmemé hydirochdorisdicid end, 7-
di et hOXVf'ié@WH@&?etH?l%n@@Mi&é‘ riwasd 8 %&%}M&ﬂ?@b& gm da(sl 30 g,

8. EQO%F? “Wasbed i 0&?@5@)1 ﬂﬁb%éeeﬁﬂ @rrﬁmﬁaqh g Lears (eeteody
(MgSQ,) and the solvent removed by rotary evaporation to give 1. 05 g of
2-methoxy-7-pentoxyfluorenone (3.55 mmol, 87% yield) as a red solid.
TH NMR (300 Mhz, CDCl3) §7.28 (d, ] = 8.3 Hz, 2H), 7.14 (s,2H), 693 (d, ] =
8.3 Hz, 2H),3.96(q, ] =7.5 Hz, 2H),382(s,3H),180(p,I 7.6 Hz, 2H), 1.42 ~
. (m,4H), 0.93 (t, ] = 7.5 Hz, 3H).

Example 4. 3-[9-(2,7-Dimethoxyfluorenyl)]propylamine hydrochloride.
Sodium hydride (0.6 g, 22 mmol) was washed with hexane and suspended
in 20 mL anhydrous THF under a nitrogen atmosphere. Diethyl
cyanomethylphosphonate (2.8 g, 16 mmol) was added slowly in portions
over 15 min. and the heterogeneous reaction mixture became a clear
solution after the addition was complete. The reaction stirred for 30 min
at room temperature. The ketone (4.2 g, 16 mmol) dissolved in 30 mL
THF was added in portions and the reaction was refluxed overnight. The
crude reaction was cooled to room temperature and.then poured into 150
mL water and extracted with several portions of 40 mL CH2C512. The -
combined organic layers were dried over MgSO, and concentrated in



0.22 mml) were added to di net hoxyethane (25 nL) and 2 M sodi um car bonat e
(25 nmL). The reaction was stirred at reflux for 16 h then decanted and the
-resi due extracted with ethyl acetate. The conbi ned organic | ayers were
dried (MgSQ err]) and the solvent renp¥8d by rotary evaporation to afford
1.50 g of the coupl ed product (5 Slmmol, 84%yield). The ester (10.80 g,
39.70 mmol ) was hydrol yzed with N SOdI um hydroxide (80 ni) .in refl uxing
et hanol (539<¥A )t grMe adged® rsé%ﬁét fBW&ﬁ:ﬁt‘éﬁ‘@W&ée‘EHﬁ'ﬂ%t@ﬁ &) WAS et hyl ene
chl ori de anggeahﬁrthacg@sé m\tmhdsnan hydr ochloric acid. The acidic solution
was then extrac W _t.h hI Qri The ;0 ers
conbined and th gb cﬁggﬁdi gn’@én‘%’?%‘!eé*'éw%cﬁl aéﬂg>f“"t£l:poratlon
to give 9. Gasperided 88 160rmL aﬁwdmabd)MSO uindenai nitrogenGtmospher®3 nmol ) of
the acid r g t refl ux
Wofhe! f&%eﬁx@\?g? réﬂtﬁﬂyh&ﬁﬂ w&r&'& fﬁféﬁ Whil vhide ;bgﬁ{aﬁée’ of

for 6 h. The reac rrperature sol vent was

removed by trimethylsulfgxeninm dedide §i% &, 45 zxsrr@bweze? dedetThesalutiorenone
(2 34. tlz mmlwas‘a&%adjeir@al tRé f éiﬂisﬁd’ed 'I'Eé&@ﬁétﬁnﬁxévras cogleercli to -60°C 6. 30

met hox en u X z :
30,26 ol EA ORI B S tes RO B 40 o gy ity PMER; > *° ¢
tris(di benzwas aﬂadm:hnepom()nsjom 20diinm THY rdattidn was Wadhedntol Joomer e added
t di th t
e e L G AR B B
resi due wadpiosatrated Ny loyyed bythe addition of £tQ Jhea%*@uﬁere dried
(MySO.err] )Jay"aiquexﬁaétua@bvém With' BIOAY afdahe rcehuﬁﬁea Qrgdtierd 9.45 g

o " OO ReathoRl G Al oty TRSQ, W0 doriisrated i A Tt od by -

treating |1resaut1hgﬂ%itt)blrov\mb1ﬁwz(slpdxﬁﬁqib f8£sl'mm'b pbiyEsOiy/car bonat e
1.38 1 5 1 t

i xtur o wad g Biadiond) Wgil teiaied Muifl in 438 aftz?%‘fé’é’%@dléf yent vas
femoved 1 r anpe AldaaKr lightareliem solidy BFeNBIR (300 MFH PG 588 (B gi ve ¢ he

2H), 6.91 (m, 3H), 6.42 (m, 1H), 3.85 (s, 3H), 3.80 (s, 3H), 2.33 (m, 1H), 2.11
(m, 2H); 13C-NMR (75 MHz, CDClg) § 158.8, 158.7, 144.9, 142.2, 120.2, 117.8,
114.1, 112.9, 106.8, 104.9, 55.5, 34.8, 21.7,'14.8; FTIR (KBr) 2833, 2237, 1623,
1582, 1470 cml; Anal. Cale. for C1gH1sNO,: C, 77.96; H, 5.45; N, 5.05.
Found: C, 77.80; H, 5.49; N, 5.00.

The nitrile (4.3 g) was dissolved in 200 mL of a 1:1 mixture of N
EtOH/ EtOAc and 20 mL of NH,OH. The mixture was hydrogenated in
the presence of Raney-Ni for 4hrs (TLC 1:1 EtOAc/ Hex). The crude
mixture was filtered, concentrated in vacuo, redissolved in CH,Cl; and
acetonitrile, dried over MgSOy, filtered, and concentrated to dryness in
vacuo. The resulting solid was dissolved in MeOH and acetonitrile and
concentrated HCl was added (0.52 mL, 17 mmol). After concentrating to
dryness, the white solid was triturated with hexane, filtered, and dried.
The product was obtained in 46% (2.3 g; mp= 218-221°C): 1H-NMR
(300 MHz, CDCl3) 57.64 (d, 2H, J= 8.3 Hz), 7.14 (d, 2H, J= 2Hz), 6.90 (dd, 2H,
J=83,2.0 Hz), 3.95 (4, 1H, J= 5.2Hz), 3.81 (s, 6H), 2.66 (t, 2H, ]=8.8Hz), 2.12-
2.05 (9m, 2H), 1.30-1.20 (m, 2H); 13C-NMR (75 MHz, CDC13)' 0 158.3, 147.9,
133.5, 119.8, 112.8, 110.3, 55.3, 46.3, 28.9, 22.9; FTIR (KBr) 3425, 2946, 1243
eml; Anal. Calc. for C1gHyNO,*HC10.15 H,0O: C, 67.03; H, 6.97; N, 4.34;
Found: C, 66.85; H, 7.03; N, 4.21.



al kyl ated product. The al kyl ated product was hydrolyzed with 1 N sodi um
hydroxide (10 mL) in refluxing ethanoel (50 nmL) until the TLC indicated that
«t he saponification was conplete. The cool ed reaction m xture was acidified
with 1 N hydrochloric acid and extracteldw th nethyl ene chloride. The
organi c | ayers were drled (MgSg err]) and concentrated by -rotary

chior de (SEAAERILS %ﬁtfe%@ﬁ@é‘“—ﬁ%%?%ﬁ Bt FaRRn B "
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o I'SS 92Y(t; HM%KL'DGE;)%FI 258.82147.pN Was
ref) uxed SvERY 3, S%ﬂf%éﬁis%ﬁdi%%%?if %0 55 AR BRBCI YT °,5"
CH er r] O [ e1240. criitle M$ (DChHet/edMBEin 326; dyrealysiseak’ dlfaue@ongNNQSQ’,er r] and
concentr at eg5 g3l 1, 7.12; N, 4.30; found: C, 73.63; H, 7.17; N, 4.22. |




vacuo to give a wwne red solid. This [err]-unsaturated nitrile ('3.9 g) was

used in the subsequent

reaction.

Sodi um hydride (1.1 g, 44 mol) was

avashed with hexane and suspended in 100 nL anhydrous DMBO under a nitrogen

at nosphere.

portions of trimethylsulfoxoniumiodide (9.9 g,
the foam ng subsi ded. The reaction was cooled to

sol uti on

ntil

u
-60[err]CW%ﬁ%%on of the [err]-unsaturated n

anhydrous DMSO was added in portions over 20 mn.

itrile in 40 nL

The het erogeneous reaction W xture was stirred well while
45 mmol ) were added. The

The reacti on was war ned

to room tenper atfhecfolldviag ldohgb@dﬁﬂﬂeﬂ@hlso'r parediby the generalvas sl owl y
poured into _saturated,NH errm %éowed % he addltlon of Et OAc. The
aqueous Ia)Pé'P WeOHINER T p pRPIPERL 24 Fhe conbi ned
organi ¢ fr dyidrodslovigtecardt aeid chleridbySO err] and concentrated in vacuo. The
resulting light brown oil was purified by flash chromat ography (Et OAC/
Hexane gr ged-edts—t-orgi-re—~t-he—gdesi+ed—itiite—ti—d3dag-after—2—steps—. 1 g;
mp= 131- 133Ex i ght vyell omCQmegndLerr] H NMVR_( mhngzl,’omt)@@srr])
[err] 7.5 (m g2H, _{o! ?.l—g ]ﬂ% { 3.85[(s, 3 .80 (b, 3H,
2.33 (m 1H, g.l SNQ& ne xl,y %ﬁﬁﬂg% CDCy[err]) [err] 15B..8,
158.7,144.]19,142. 2, %@2@? amide L1141, 112 9.106.8, 104.9.55.5.34.8.21.7,
14.8; FTIR (KBY) 2 SS-[Zﬂzﬂ-dﬁﬁ%ojﬁﬂﬁprem?eylanthy}]r] Anall52€X8i3c. fof
Clerr]H er . Sﬁecki:b&aﬂﬁdeN 5.05. Found: C, 77.80; H 5.49;
N, 5.00. ’ sthidk yfladrén-95¢1 i n[ 200 nLigf a I. I} mixture
of EtOH/ EtOAc and N OH. The ‘m xture Ywas hydrogenated}in the
presence d : ATa . e was
filtered, bglug Ve’ [ -
acetonitr| | yness
I n vacuo. {The ltoesul and ac&bnitrilkp and
concent r atjed HC vvasbld:éaégude 52 nm, 17 mmol). Aftef concentrating fo
dryness, tlhe Wlite +[2€(2¥matlto>ayﬂumém0-yt)eﬂh Hedcane| fil tleBdel,S and [dri ed.
The produdt was obt nafmde%(z 3 g; np= 218-221 err]C) err]H—NIVR (300
MHz, CDCI[ B 3702 7. 124 | 6. 90
(dd. 2H, . d, ;;?;SW uﬂ}f = E%EHZ%ZJ) B (s 6H§3 2. 66 (t. 2H,
J= 8. 8Hz) || ~16 B—(-FA D :
cbal [err])ﬁ [ e8] 193N4: -(m?dunet_i_\ezyﬂuonqsawl)emz]s 110. 3459463, 46} 3,
28. 9, 22?; FTIR (K Ll Calc. for
errJ]H e , —; , —P97; , pund: C,
%_ 85]; |[_| 7 0:{4 N, AN-{2-(2,7-dimethox uoren-9-yl)ethyl]- 3-89
2,2-dimethyl propanamide '
15 N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl}-2- 145-146
methyl propanamide
16 N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl] 122-123
choroacetamide
17 N-[2-(2,7-dimethoxyfluoren-9- 155-156
yl)ethyllcyclopentane carboxamide
18 N-[2-(2,7-dimethoxyfluoren-9- 130-132
yl)ethyl]but-2-enamide
19 N-[3~(2,7-dimethoxyfluoren-9-yl)prop-1- 110-113
yl]cyclobutane carboxamide
20 N-[3-(2,7-dimethoxyfluoren-9-yl)prop-1-

ylJacetamide
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16 Exanple 5: General
pr opanam de.

Pr ocedur e,

N-[2-(2, 7-di net hoxyfl uoren-9-yl)ethyl]
2-19-(2, 7- D met hoxyf |l uorenyl )] et hylam ne hydrochl ori de (0.0083

rol ) was suspended in CHerr]CN (150 m) and to this was added excess Et3N

was

d
ich was

or
3=8.3
bs,

6.6 Hz,

rr]: C,
y'the
97-99

-

(0.024 nol). This mixture was allowed t®8stir until starting materi al
conpl etel y dissolved. Propionyl chloride (0.0083 nol) was then added and
the reacti g ' ' —Hre—acetonttr++¢ was
renmoved i njvacuo. The residue was then washed with gxcess water and
extracted §rixadeblee|r] C[err]. Tempoudd ¢ | ayer was MRRHEAPSHt (AC)
(MySq err ] J—fitter Ubbllllﬁ\‘llll v ULU btarm g soutTd
purified b re@iyst NE&# é°P'f¥1‘p. 139- err] C
Rel at ed cofrpounds Hbataniadmide by silica gel coI urm chr omat ogr aphy
reverse ph [errj
Hz, 2H), 7{06 8, I -%e(tf{%"lééi“?‘ﬁ&'éﬂbé 143 ;E 87
1H), 3.98 t, J51ylk]prd;banaxﬁ1c&3(s 6H) , 304(m 2H) 2.29 (q, J¥
2H), 1.96- m ) o oL, rrf C )
CDCl [err]) ?j' 17 i§94[3 %5%%&31115”‘)&1“‘1% %ﬁﬁﬁoéﬁ 1
113..0, 110. L 55 6, 45] yllepclopmpanezerisoxamigle | R (KBr) [3260, 1640, 1240
cnjerr]; Ma( ) M= A &l or C[err] riNg ¢
73.82; H, . 12DﬂN ﬁagﬂ ‘?ﬂ%gf”@“%%g’é%l&% ?‘#Xf? A as
17  Exanpl gs_6-31 | ethyl @mam; ng_conpounds vvere "al so prepared b
general prpcedpge opiN-[N rRSHOR flustergol agpr oprigtfasim ne
hydr ochl orfde and agi ?Wi or| EQE‘?% goretd }JPF Cojr'rpour?(atll
Mel ting Polnt_(C) et etamxpig (2-net hoxvfl uaren-9-yvi)ethyl]
but anan de 26 N-{2-(2,7-di(methoxy-dz)fluoren-9-yl)- 138-140
ethyl]propanamide
27 N-[2-(2,7-di(methoxy-d3)fluoren-9-yl)- - 133-136
ethyl]cyclopropane carboxamide
28 N-{2-(2,7-di(methoxy-d3)fluoren-9-yl)- 117-120
ethyllbutanamide '
29 N-{2-(2-ethoxy-7-methoxyfluoren-9-yl)- 95-98
ethyl]propanamide
30 | N-[2-(2-hydroxy-7-methoxyfluoren-9-yl)- 50-60
ethyl]propanamide ]
31 N-{2-(2,7-diethoxyfluoren-9-yl)- 225-228

ethyl]propanamide




B

7 N-[ 2- (2, 7- di met hoxyfl uoren-9-yl)ethyl] 152-153 cycl opropane

yflu
car boxam de 8 N-[2-(2, 7-di net hoxyfl uoren-9-yl)ethyl] 147
-acet am de 9 N[ 2- (2, 7-di met hoxyfl uoren-9-yl)ethyl] 94-95

met hoxyacet ani de 10 . N-[2-(2,7-di M hoxyfluoren-9-yl)ethyl] 126
but anam de 11 N[ 2- (2- met hoxyfl uoren-9-yl)ethyl]-2- 143- 145

pr openam dexamdié 32 Nij;-&?etﬁﬁkmtlb?tlﬁbﬁy DBighdretSyfetnyl | 133- 135
acet am ae | OoX uor e

Cycl bt anOEFBRRITE i¢ L Brdpardq By T eheral BlcsRuirel Gd bl in o BETRRE 11 -
88- 89 g propidngbehiprides aﬁaNMRc(aoo MHs CDCls) 5753 (d [ =83 Hz,

N-(2-(2,7- f 1a- J.
pr opanani de hoxyfl uor 123

(2. (2.7 S g ?Wé e # 3954 g?%?*
chor oacet aral'Ee304(!EVZH) y ¥ QQJ?EY r% » 1.77 (m,234) 156
{I?,%etlggllcnl ﬁz frstnz 6H): 33CN'MR[ m&ﬁnﬁgmxﬁbuoren 9-
N[ 3- (2, 7- dOBdr Fm%%'ff‘%ﬁ' %‘Pg’gﬁz"‘)‘iﬁ%& ﬁ3“‘§zfé§91§107 110.1, 68.2$2-24A365but ane
car boxam de36.0, 327, 29.3\29.G-282, 224}, b®0) 9ty AnabrCalcd fgt CpFdnNO;*AZ2D- 141
y) | acet am 49.0: C, 74.68; H, 823 N, 3,63, Fi oppd: Ce745%:H, 824, 3.¢6xam! €

Conpound I'Ng
N[ 3-(2, 7-di met hoxyfl uoren-9-yl)prop-1- 88-90

Example 33: N-2-(2-methoxy-7-(34(3-£nethoxyphenyl)propox-l-
y)fluorene-9-yl)ethyl propanamide. Prepared by the general procedure
~outlined in example 5 using propionyl chloride. 'H NMR (300 MFiz,
CDCly) §7.54 (d, | = 8.3 Hz, 2H), 7.21 (t, | = 7.8 Hz, 2H), 7.03 (s, 2H), 6.91-6.73
(m, 4H), 4.92 (bs, 1H), 4.01 (m, 3H), 3.90 (s, 3H), 3.85 (s, 3H), 3.06 (g, ] = 6.2
Hz, 2H), 2.82 (t, | = 7.9 Hz, 2H), 2.28 (q, | = 6.6 Hz, 2H), 2.12 (p, | = 7.8 Hz, 2H)
1.89 (q, ] = 7.6 Hz, 2H), 0.95 (t, ] = 7.6 Hz, 3H); 13C NMR (75 MHz, CDCl;) 8
1734, 158.8,158.1, 147.7, 143.2, 133.9, 130.4, 128.4, 120.9, 118.8, 114.7, 114.2,
1125, 112.0,111.2, 110.2, 109.9, 109.2, 67.3, 56.5, 54.2, 46.5, 36.1, 32.2, 31.9,
30.8, 294, 10.4, 8.7. Anal. Calcd for CygH33NO,0.67 H,O: C, 73.85; H, 7.34;
N, 2.97. Found: C, 73.81; H, 7.02, N, 2.84. |

Example 34: Measurement of Melatonergic Binding

1. Reagents
(a) 50 mM Tris buffer containing 12.5mM MgCl2 and 2mM EDTA (pH

7.4 at 37°C). |

(b) Wash buffer: 20mM Tris base containing 2mM MgCl, {pH 7.4 at
room temperature).

(¢) Melatonin (10-5 M final concn.).

(d) 2-[1?5T}-iodomelatonin (100 pM final concn)
Source: NEN



yl ] but ananm de 22 N-[ 3-(2, 7-di met hoxyfl uoren-9-yl)prop-1- 120-122

yl ] propanam de 23 N-[ 3- (2, 7-di net hoxyfl uoren-9-yl)prop-1- 141-142
yl ] cycl opropane car boxam de 24 N-[2-(2-fluoro-7-methoxyfluoren-9-yl)-
72-73 et hyl ] pr opanam de 25 20

N-[2-(2,7-di (methoxy-d[err])fluoren-9-yl)- 141-143

| oo gpiion abonfuh i R G iR, 10
133-136  subclonedhipte pyg paden&mdomdrmm 8T3 cells using

N-[2-(2, 7- dif fé&@ﬁﬁi{rﬂ eTFansfdrti e NTRL 313 celld }ZSI;%?N 5? engngllrl) were oo

et hyl ] but ana 2- et hox

et hgl } pr opaﬁ%ﬂ*ﬂ?@l an@gmgle R&?’E‘(ﬂsf”ri’iﬁ?%&&mghﬁ 0P8 9-yl)-  50-60
et Ey: i pr opaliedmmelatoﬂih bindihg vdreé isoldterl Eﬁd}dﬂameﬁz&i yoeil pellets weré25- 22|8
et ropa . anpl e
32: yN-FZ) (FZ) oxyt "?O(Ci 1:pen oxer) 3‘?%oFsﬁ@fﬁPWEtlﬁﬁF‘bﬁ?%%&ﬂg}ﬁ&fé‘a%ﬁepargg
by the generp&ﬂebra}‘c wedoen idenenld iresuspemdied i85 TMENuffen Jirisriydsechl or i de.

[err]H NMR (g TA?QEH ewdt)37ﬁ>€5 rgujplééleh@ed with 8 ?otﬂﬁn ?eli%)ep n02 (s
2H), 6.88 (d, ,
3H2)4 (m 2|(4)and2P13%f‘)§&“etblys Qn e { f!??C%llf “@rgie% h%nomlzeci 77 (m

2H) 1.43 (musitg adbtﬁﬂ:e(l‘tomd eﬁuie:{)aﬂa cefitbifuged.” TheMBUIH ﬁ@ﬂetﬁﬁp [err])

173. 8 34, 1,133, 13 0,

150 Y 110, méﬂ%eégeé%ﬁe f%a%mseagegxaaﬂ%%ﬁd& 535" ateday anal
Cal cd for CP@H&FBméh¢fn@@eﬂn¥xmvwﬁsﬂﬁmwaq<ntm3aﬂdre&#¢Hnd&d2&1mME 3. 63.
Found: C, 7#yB@r. H 8.20, N, 3.68.

-

3. Incubation: 37°C for 1 hour. Reaction is terminated by filtration.

The procedure was based on that disclosed in: Reppert, S. M.,
Weaver, D. R., and Ebisawa, R. (1994), Neuron, 13, 1177-1185 (1994).



Exarrpl e 33: N 2-(2-nethoxy- 7- (3-(3-net hoxyphenyl ) pr opox- 1-

y)) fl uorene-9-yl)ethyl

outl.ined in exanple 5 using propionyl chloride. [err]H NVR (300 MHz,

CDCl [err])[err]7.54 (d, J = 8.3 Hz, 2H) 217.21 (t, J = 7.8 Hz, 2H), 7.03 (s,

2H), 6.91-6.73 (m 4H), 4.92 (bs, 1H), 4.01 (m 3H), 3.90 (s, 3H), 3.85 (s,

3H), 3 06 (9, J THe %Iﬁ%vxﬂgﬂblﬁ)zse?@g%h&selé ecpgs%nﬁéw %?.p%gngg ﬂh = 6.6
demonsirates) thejrusgfulness. | |

ﬁ’ 3H) [e?q‘é‘,g'!ﬁ\/ﬂa YY

173. 4, 158. 8, 158. 1, 147. 7, 143. 2,
112. 5, 112. 0, 111. 2, 11

30. 8, 29. 4,

73.85; H 7.34; N, 2.97.

pr opanam nde.

Prepared by the general

procedure

2109 9 1 67.3.56.5, 54, .5.36.1, 32.2,31.9,
10.4,8. 7. %Aﬂ%“g E&facﬁpﬁzjlﬁ @&?PMMN&%‘F}‘%.%? Herr]o C
Found: C, 73.81; H, 7.02, N, 2.84. Exanpl e 34:

Measur enmentf of Mel at on dng 1. - v ffer
cont ai ni ng M%M%‘mm adﬂngfﬂ&.,__‘éf nify
(b) Vash byiN-f2+(2Zedimethoxyfasrencdylethylhg 2nv MyCl [grr] (pHe+ 4 at
roomterrper%f1 _,5)1 nude(C) Mel at oni n (10[err] Mfinal concn.). (d)
2-[[err]|]-im“uu:| atomr—3+66 IVIIInU| SO e SotH-c-e—NEN-——1
20 2. Me Mﬁ%‘(%‘l%&%]ﬂ@ﬂfem‘ﬁﬂ Wbt or CDNA (6humar M.1A) +¥as subcﬁl oned
i nt o pcDNA b&lﬁﬂ-_\aﬁﬁd@duced into NI H 3T3 cel|l s using Ui pofectan ne.
Tr ansf or me S, .Cel l STt cTg T Te T ingle
colonies e gi% renyt- Qefl}yg 11-. % ododel at onirt bi ndi rlg wer e
i solated a thethakyateiammd Cell pellets vvere frozen |at -80[err]C fqgr
further usg DUET{ates, . perfiets—are—tiewed{on i ce
and resuspg %@%@ ﬁ‘%xib@‘?‘?‘@i“@‘?ﬁﬁg"ﬂgg ri(gcl (8411, |EDTA (B 7. 4 at]-
37[err] O, | propémamideed with aprotinin, IeLpeptln .

N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl] 13 +++

cyclobutane carboxamide

N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]- 14 +

2,2-dimethyl propanamide

N-[3-(2,7-dimethoxyfluoren-9-yl)prop-1- 20 ++

ylJacetamide

N-[2-(2-ethoxy-7-methoxyfluoren-9-yl)- 29 ++

ethyl]propanamide

* +++ =ICs0 < 10 nM; ++ = ICsp < 100 nM; + = ICs0 < 500 nM

(o2}

133.9,130. 4, 128.4,120.9,118.8, 114.7, 114. 2,



and phenyl nmet hl ysul fonyl fl uoride. The cells were then honpbgeni zed using a
“dounce honogeni zer, and centrifuged. The resulting pellet- -was resuspended
-Wi t h a dounce honogeni zer in TME and frozen. On the day of assay, the small

al i quot was thawed on ice and resuspend& in TME buffer. 3. Incubation:

37[err]C for 1 hour. Reaction is termnated by filtration. The
procedure .0 ILscl LN; t, S. M, Waver, D. R and
Eoi save, R ORRARCAS MésaitleeRE of HiheliBnal ARRFNY

21 The following table sets forth selected Fornula | conpounds and
bi ndi ng dat@ydf AlvPtRatuIates ihRitictucais!! Mtstonin Bi ndi ng Data
of Sel ecte ounds of Formul a | Conpound

Exanpl e Bi'rich Affinity* N-[2-(2,7-di met hoxyfluoren-9-yl)ethyl] 5

+++ propandafhaimellid Wadstremdvae fto eeB fld3kydndiaghéd witlo Hank's salt ++

ot hoxyaco MR R £25 T RBBRLIR, CFag clld Rl hiapfed frop dasi™™
pr openani dEnoigh gredia Waswddeddd thatdhe eonteniratian of aells is 4 x 1%/ cl obut ane

Dot dol kit G MIHIPRG Iprptacd o
++ yl ] acet Ravare fequm (DB3)} wasused g heanedihwhenplpting thegells. 1ml 4
et hyl ] pr opasfarliduispension was put into each well, then 2 mils of media. Cells were

incubated overnight.

SOLUTIONS: . :

1. Stock solution: plain media (no serum or additives) + 20 tnM HEPES. _

2. [BMX solution: media/HEPES + 1mM IBMX.

3. Assay solution: 90% stock solution + 10% IBMX solution.

Each well gets 3 mls of assay solution for preincubation and 3 mis for the

~ assay. Each test condition is done in triplicate.
4. Drug solutions:
' a) Basal assay solution + DMSO
b) Forskolin stimulation: 10 uM final concentration.

¢) Forskolin + competitor (melatonin): 10 uM final concentration

forskolin plus desired concentration of competitor (melatonin).
REACTION: _
All tests were done in triplicate at 37°C. Plates with cells were kept in a
shallow 37°C water bath throughout the reaction. Media was taken from
the wells and 3 ml of preincubation media was added. After 10 min, that
solution was removed and 3 mils of drug solution was added. After 10

. min, the media was removed and reaction stopped with HCL' Samples set

for at least an hour at room temperature. 1 ml from each dish was taken
and put into a microfuge tube and spun to remove floating cells. After
dilution to 1:100 for RIA, a radioimmuno-assay was done.



X +++= I ferr] <10 nM ++ =Ierr] < 100nM + = 1derr] < 500 nM

22 Exanple 35: Measurenent of Functional Activity Cyclic AMP Accunul ation
in Intact Cells: Melatonin CELLS: The nedia was renoved fromcell flask and
washed with Hank's salt solution or PB23as appropriate. The cells were
detached from fl ask. Enough rredi a was added so that the concentration of

cells is 4 x 105TRb f,)m@w goh ¢ heat
i nactivated, fetal boyi ne1 rum 5 tl‘ﬁls‘{quse Hﬁﬂglcog‘@l\ﬁen prating the
cells. 1 m“ﬁ?‘“ﬁ'élﬂc%%éﬁtﬁ which demanstrates huﬁ@wne%en 2 ms of nedia.
Cells were incubated overnight. SOLUTIONS: 1. St ock solution: plain nedia

(no serumor additi | BUWX s i a/ HEPES + 1nmM
| BWX 3. Assay sol utiﬁ%ﬁéﬂm Wﬁ?g?ﬁ?g&f)gpﬁﬁ k/lf%?@l“[ﬁg Each wel |
gets 3 ms_of assay solution for preincubation and 3 ms for the assay.

Each test fpondition i [ Lplicate. 4. [ju ol fit 1,0 a) Basal
assay sol up - Coifipsu a ¢ } a-t-%é—-.@l[ﬁ‘;qM final
concent r at | BN2-(2,7-Dimethaseifluaren®-yl)edhylbt i t or J( meBat ohi )14 1q [err] M fi nal

concentr at anamideOr skol in plus desired congentratipn of cqnpetitor
(el at oni n‘%ﬁﬂeﬁﬁﬁ—ﬂﬁﬂw gofe——Hrpeafe—at—s4[ err] C
Pl ates witpN r@g'MtMﬂQQﬂea'%}‘iaﬁﬂfmﬂ 37C wdt erlbat h thioudhout the

reaction. I\Maﬁanﬁaet aken fromthe vvel s and 3 {m of pfeincubgtion nedia

was added. T ] SOt UL oS Tengvet—amit-3—nts—qf drug

sol ution QE@LZLB Hiqx q’f?ﬂ‘g'}’ ia wad refovel dR2 rdaction

st opped wi [tdylofilopaBiaratbioxansidef or at | east an Hour at foomterperature. 1

m from each dish wasS taken and pur Tnto a ncrofugetubeamd-spun to

rermvefloatlng cells. After -
*L.A. (Intrinsic Activity) = Emax (experimental compound)/ Emax

(melatonin)

Emax = maximal effect

Reasonable variations, such as those which would occur to one |

having ordinary skill in the art, can be made herein without departing |
. from the scope of the invention.



dilution to 1:100 for R A, a radioi nmuno-assay was done.

23 The followng table sets forth selected Fornula | conpounds and

intrinsic activity data which denonstrates their useful ness.

Functional Data of Sel ected Conmpounds og4For nula- I)Ouﬂdl]

Narre Ex IA*N—[2(27E1 Bmmm.u ﬁy et hy
114#6% ana e[\L[Z(Z?Drrethoxyquolm n Imum

1 15 but ana '8, ¥°Di met hoxyf | uoren-9-yl)ethyl ]t *

cyl opr opane car boxam de A (Intrinsic Activity): = Emax (exper| msnt aI

conpound) / Enpx a( 8, 3 ﬁg( R _

vari ations, nP asﬁbﬂgge@fvﬁﬁc a/gu gg%ﬁig%% ontlaly ce gsgérg&nary skill in

the art, cathBée?\%de herein wi thout departing fromt he scope of the

i nventi on. i 24

zo Q. x O

wherein:
X= H, halogen, OH or OZ;
Z=Cj.¢ alkyl; {CH2)m-CF3 (m=0-2); CDj3 or

D c S

n=1 or 2; and :
R= C1.6 alkyl, C3.6 cycloalkyl, Ca4 alkenyl, halogen substituted C1.¢ alkyl,
or Cy.6 alkoxy substituted C;¢ alkyl.

2. The compound of claim 1 wherein at least one of X and ZO is methoxy.

3. The compound of claim 2 wherein R is methyl, ethyl, n-propyl,
cyclopropyl, cyclopentyl, cyclobutyl or chloromethyl. )

4. The compound of claim 3 selected from the group consisting of:
N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]cyclopentane carboxamide;
N-[2-(2-methoxyfluoren-9-yl)ethyl]butanamide;
N-{2-(2-methoxyfluoren-9-yl)ethyl]acetamide;
N-[2-(2,7-dimethoxyﬂupren-9-yl)ethy1]butanamide;
N-[2—(2,7-dimethoxyﬂﬁoren-9—y1)ethy1]propanamide;
N-{2-(2,7-dimethoxyfluoren-9-yl)ethyl]cyclopropane carboxamide;
N-[2-(2,7-dimethoxyfluoren-9-yl)ethyljacetamide;
N-[2-(2-ethoxy-7-methoxyfluoren-9-yl)ethyl]propanamide;
N-[2-(2-hydroxy-7-methoxyfluoren-9-yl)ethyl]propanamide;
N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]cyclobutane carboxamide; and
N;[Z-(2,7-dimethoxyﬂuoren-9-y1)ethy1]choroacetamide.



_V\hat we claimis: 1. A cofrpound of Formula | or a pharmaceutically
‘acceptabl e solvate thereof: J[err] wher el'n

. X=H<hatoegen—OH o
Z= Cerr] alkyl; -(CHerr])[err]-CF[err] (m=0-2) ’W [err]
n=1 or 2; and R= (Jerr] alkyl, Cerr] cpsl oal kyI”" ' I ?m”“", hal ogen
substituted CJerr] al kyl, or C[err] al koxy substitut Sd C[%rr at‘lhkyl _2.
The conpoun claiml erejn at | east agne of and ZO i s net hox
The conpoung i'h?: cofRoMngh of elaime2 mehereim R is @Fﬂ&ﬂxyniﬁthbﬁ?FthYéYWipr opy! ,
cycl opent yl vinylc isopodpyl, or tdiltgl.onet hyl . 4. The conpound of claim3

selected fromthe group consisting of:
N-[2- (2, 7-di net hoxyfl uoren-9-yl)ethyllcycl opentane carboxam de;

N-[ 2- ( 2- net BoxEhe cmmpnuadwt)@amys]slelﬁmmme group consisting of:
N-[2-(2- et
N (2-(2,7° ﬁ‘ﬁ %Z%ﬁﬁ%‘ﬁdﬁ'?& 5 m'%?'%ﬁlg%ﬁmder
N-[2-(2, 7 thasy BomrL P
ﬁ[g (3, Xsﬁﬁrlml hoxy ﬁ’udﬂeh@?ll)b HHoXacetagddepxam de;

u
N2 (20 e h&% SR yﬁ;@ﬁﬁ?ws@%mmmde’ and
N-[ 2- (2- hy dNoR3H{27 yﬂmren-%yubgtqﬂhm?]-qhmmhprdpanamde
N[ 2- (2, 7-di met hoxyfl uoren-9-yl)ethyl]cycl obutane carboxam de; and
N[2-(2, 7-di mgrhhoxyfl uorgnon a31/1Im %t‘%l ] chor cacet am de.

e compourn erein n=2.

8. The compound of claim 7 selected from the group consisting of:
N-[3-(2,7-dimethoxyfluoren-9-yl)prop-1-yl]propanamide;
N-[3-(2,7-dimethoxyfluoren-9-yl)prop-1-ylJbutanamide;
N-[3-(2,7-dimethoxyfluoren-9-yl)prop-1-yl]acetamide;
N-[3-(2,7-dimethoxyﬁuoren-9-y1)prop—1-yl]cyclobutane carboxamide; and
N-[3-(2;7—dimethoxyﬂt_mren~9-yl)prop-1-y1]cyclopropane carboxamide.

9. The compound of claim 2 wherein X is F, -O(n-pentyl) or

— O(CHa)s "@

OCHj .

10. The compound of claim 1, N-[2-(2-methoxyfluoren-9-yl)ethyl]
butanamide.

11. The compound of claim 1, N--[2-(2,7-dimethoxyﬂuc_)ren—9-yl)ethy1]
propanamide. :

12. The compound of claim 1, N-[2-(2,7-dimethoxyfluoren-9-yl)ethyl]
cyclobutane carboxamide.

13. The compound of claim 1, N-[2-(2, 7-d1methoxyﬂuoren-9-yl)ethyl]
choroacetamide. :



_§5 5. The corrpound of clai m 2 wherein Ris ne{—he*yn%{—hyl—_net_h%l_w nyl ,

vinyl. isopropyl, or tobutyl. 6. The C°”p°““d|lnlllﬂnlﬂlllmmﬂllIW = from

N-[2- (2, 7- di met hoxyfl uoren-9-yl)-et hyl |28t - 2- enafimi d
" N-[2-(2-net hoxyfl uoren-9-yl)eth 2- pr openam de;

) -
yl']-
2- (2, 7- diqre 1
[2-(2,7- d MRS omAhl of il KB TSI enoaetyl)
[ 2- (2, 7- dPWaO@BNLef | uor en- 9- yI)et hyl ] -2, 2-di met hyl propanan de. 7. The
nd of claim 2 wherein n=2. 8. The compound of claim7 selected from

tin ; . )
2. . e TG 9 RisRsingh o6 iy ol 2- - dirapthoutfierenS-ylethyl]
2, 7- dacetarhideyf | uor en- 9-yl ) prop- 1-yl | but anam de;
2, 7- di met hoxyf | uor en- 9- yI )pr op- 1-yl ] acet am de;
(2 7-di met hoxyf | uor en- 9- prop-1-yll cycl obut ane carboxam de; and
N- [ 3- ( 2, 7- diéreThe compannshob ¢ f}uypl,o&m-ém-dyneﬂmyﬂaamreanﬂ)ethyl]de. 9.
The conpoung.ciiprépahécarbdianeide. X is F, -Q(n-pentyl) or [err] 10. The
conpound of claim1, N[2-(2-nethoxyfluoren-9-yl)ethyl] butanam de. 11.
The conpound of clal m1l, N[2-(2,7-dinmethoxyfluoren-9-yl)ethyl]

pr opanami del7. - The cdihpoundmﬁniainofl wheteih X is OZ and Z is CH>CF3.
N[ 2-(2, 7-di met hoxyfl uoren-9-yl)et hyI ] cycl obutane carboxam de.

e
[
[
[
[

18. The compound of claim 1 wherein X is OZ and Z is CDs.

19. A method of treating a sleep disorder in: a mammal in need of such
treatment comprising administering to said mammal an effective
amount of a compound of claim 1.

20. A pharmaceutical composition for treating sleep disorders comprising
an effective amount of a compound of claim 1 and a suitable amount of a’
pharmaceutically acceptable carrier.



13 The corrpound of claim1, N-[2-(2,7-dinethoxyfluoren-9-yl)ethyl]
"‘chor oacet am de. 26 14. The
_tonpound of claim1, NI[2- (2 7- di met hoxyf |l uoren-9-yl) et hyI] but anam de.
15. The compound of claim1, N-[2-(2agstRiafft hoxyfluoren-9-yl)ethyl]
acetam de. 16. The corrpound of clai

N-[2- (2, 7-di met hmi.humoeﬁtmptﬁg@h'inﬁgvtﬁ’%%g ARG e 17 The

conmpound of claim erern onpound of

claim1l wherein Xis OZ and Z is CD3. 19. A nethod of treating a sleep

di sorder in a such treat 0 adm nistering to
sai d mamal gh"@iﬂ"&ﬁ“ﬁﬁ%‘ﬁﬂ“ﬁ“ﬁ © °5$= 0%4# fge aggve as

phar maceut tnniatoa\engmsagem for treating sleep disorders conprising an
effective anmount of a conpound of claim lgand a suitable anbunt of a

pharmaceutically acceptable carrier.
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wherein:

X=H, halogen, OH or OZ;
Z= Cy.¢ alkyl; (CH2)m-CF3 (m=0-2); CD3; or

_(CHz)m'—©/ @M (m'=1-3); | ' -

n=1 or 2; and
R= Cj.6 alkyl, C3.6 cycloalkyl, Co4 alkenyl halogen substituted Cj.g alkyl,
or Cj¢ alkoxy substituted Cj.¢ alkyl.
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