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DESCRI PTI ON CALCI LYTI C COVPOUNDS

FI ELD OF THE | NVENTI ON The present invention relates to
conpounds able to i nhibit calciumreceptor .activity and the use of
such CONRiidsnsy Preferably, the conpounds descri bed hermmusev/essss

adm nistered to patients to achieve a therapeutic effect.

BACKGROUND OF THE I NVENTION 5 Certain cells in the body respond not
only to chem cal signals, but also to ions such as extracellul ar

cal ciumions (Cal[err]). Extracellular Ca[err] is under tight
honmeost ati ¢ control and regul ates various processes such as bl ood
clotting, nerve and nuscl e exci t RBRFERERIIONNG proper bone formation. 10
Cal ci um receptor proteins enable certain specialized cells to respond
to changes in extracellular Cafer 54&1, concentration. For exanple,
extracellular Ca[err] inhibits th CILYTIC FRROTNE parat hyroi d hornone
(PTH) from parathyroid cells, inhibits bone resorption by osteoclasts,
and 15 stinul ates secretion of __I(J:iéFor,iHn fromC-cells. PTH i s
the principal endocrine factor réﬁg att g &fw honeostasis in the
bl ood and extracel | ubr pkésdrts a.nGEhLlohyrelatesaebiduj\penna)s)rmalando ki dney
cells, increasegs .the_|evel geood. O'Ehisgcli1 ncrease in

extracel lular CHEP £ ]ecﬁ'“gcf%c%mr activit] adif b0

compounds. Preferably, the compounds described herein are

administered to patients to achieve a therapeutic effect.

5 Certain cells in the body respond not only to chemical
signals, but also to ions such as extracellular calcium ions
(Ca**). Extracellular Ca* is under tight homeostatic control
and regulates various processes such as blood clotting, nerve
and muscle excitability, and proper bone formation.

10 Calcium receptor proteins enable certain specialized
cells to respond to changes in extracellular Ca?"
concentration. For example, extracellular Ca?* inhibits the
secretion of parathyroid hormone (PTH) from parathyroid
cells, inhibits bone resorption by osteoclasts, and

15 stimulates secretion of calcitonin from C-cells.

. PTH is the principal endocrine factor regulating Ca?
homeostasis in the blood and extracellular fluids. PTH, by
acting on bone and kidney cells, increases the level of Ca?
in the blood. This increase in extracellular Ca? then acts

20 as a negative feedback signal, depressing PTH secretion. The
reciprocal relationship between extracellular Ca?* and PTH
secretion forms an important mechanism maintaining bodily Ca?*
homeostasis,

Extracellular Ca?" acts directly on parathyroid cells to

25 regulate PTH secretion. The existence of a parathyroid cell

surface protein which detects changes in extracellular Ca?*



20 as a negative feedback signal, depressing PTH secretion. The

reci procal relationship between extracellular Ca[err] and PTH

secretion fornms an inportant mechani sm mai ntaining bodily Ca[err]

honeost asi s. Extracel lular Ca[err] acts directly on parathyroid

cells to 25 r‘?ﬁ%ﬁ,} PTH secretion. The existence of a par a}%ﬁ%@rﬂosg&”

surface prote detects changes in extracellular Ca[e
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2 has been confirmed. {(Brown et al., Nature 366:574, 1993.) In
parathyroid cells, this protein, the cal¢iumreceptor, acts as a
receptor for extracellular Ca[err], detects changes in the ion

concentration ek Budd 2eRklHhed. CRBRSH ecaBdl wafthﬁé F 62574 > 1fgdRCy i onal
cellul ar response, PTH secretion. Extracel lular Ca[err] can exert

effects on di FPcPRFAtIYEPLA cells;  Hets pReteinytbaetriqiuncreasPter. al ., Cel |

Cal ci um 11: 31Qects as alg'gge to%@of%:&ﬁt:e@%ﬁia&c@u‘u'ﬁte@@geélﬁng'eg in
parafollicular (C ﬁ’ gar athyroid cells is discussed in Neneth,

Cel | 10 Cal ci 11°’3?§n°i§%tl?ﬂe% ErpselRrarsin a8 Bjriates a

simlar calzi meemialoesmiﬁeeregﬁcﬁwa ebTitlsecrbleddi.e 366: 574, 1993;
Mthal et al., J. Bone M.nne s282, 1994, Rogers et

al ., J. Bone M ner EXEERceld “ES’&[ﬁﬂ ‘ ca e’ié)zptsﬁéée"tﬁgﬁ differept e/lly
Endocri nol ogy faaaecﬁa&z 53\1ﬂeweﬁ51ﬁ%e):the &nl,eceil eaicame|11uBay, Ca[ er r] on

bone ost eocl asi§ sed '%/ﬁ}é Bi gsci ence&f orts 10: 493,
1590, Pho T FPLS 4 SHEFRRISoSY ] 4B PEFTH " 4E8i | ul ar
Calerr] in viteedlsks ahdspassdyyroid rafldse s obissuched Sinl\Saméth ,eicell
10 Calcium 11:323, 1990. These cells were shown to express
similar calcium receptors. (See, Brown et al., Nature
366:574, 1993; Mithal et al., J. Bone Miner. Res. 9, Suppl.
1, s282, 1994; Rogers et al., J. Bone Miner. Res. 9, Suppl,
1, s409, 1994; Garrett et al., Endocrinclogy 136:5202-5211,
15 1995.) The role of extracellular Ca?*" on bone osteoclasts is
discussed by Zaidi, Bioscience Reports 10:493, 1990.
The ability of various molecules tc mimic extracellular
Ca®* in vitro is discussed in references such as Nemeth et
al., in "Calcium-Binding Proteins in Health and Disease,"
20 1987, Academic Press, Inc., pp. 33-35; Brown et al.,
Endocrinology 128:3047, 1991; Chen et al., J. Bone Miner.
Res. 5:581, 19290; and Zaidi et al., Biochem. Biophys. Res.
Commun. 167:807, 1990.
Nemeth et al., PCT/US92/07175, International Publication
25 Number WO 93/04373, Nemeth et al., PCT/US93/01642,
International Publication Number WO 94/18959, and Nemeth et
al., PCT/US94/12117, International Publication Number WO
95711211, feature calcium receptor-active molecules and refer
to calcilytics as compounds able to inhibit calecium receptor
30 activity. For example, W0 94/18959 on page B, lines 2-13
asserts:

Applicant is also the first to describe methods by
which molecules active at these Ca* receptors can



al., in "CalciumBinding Proteins in Health and D sease," 20 1987, Academ c

Press, Inc., pp. 33-35; Brown et al., Endocri nol ogy 128: 3047, 1991,
Chen et al., J. Bone M ner. Res. 5:581, 1990; and Zaidi et al.,

Bi ochem Bi ophys. Res. Commun. 167: 807, 1990. Neneth et al.
PCT/ US92/ 071 g0 o4y Nati onal Publication 25 Nunber WO 93/ 04gtrisodnmssst h et
al ., PCT/US93/01642, I nternational Publication Nunber WO 94/18959, and
Nenet h et al ., PCT/US94/ 12117, International Publication Nunber WO

95/ 11211, feature calciumreceptor-active nolecules and refer to
calcilytics as conpounds able to inhibit 3acalciumreceptor 30 activity. For
exanpl e, WO 94/ 18959 on page 8, lines 2-13 asserts: Appl i cant

is also the first fe itdsuiiflhed meidhuded @s lead molecwheeHimhecul es active at
these Ca[err] recegiereveran development, AASiof/ IRFGFfication

PCT/ US97/ 05558 and/or construction of useful calcimigetics or be
identified and use¢aisilwddsnwiichupre dgrivgeat Ca* recepfiaxsovery,

devel opnent$ desi gfuchoefilicinimetdes or calcilyhippmargonsefdciron of usef ul
calcimmetics or the treatmght|qfvarbowshidigease st@tPSe at Ca[err]

receptors. 5 chayrerariked Myrgbhormal le¥eds |ofi PBS @ @ogSeful in

the treatment of v&PFRERENESscfed- sPRiv@eptides suchcpgrhxmerEged by abnor nal

|l evel s of one or nmSPEymes or growidfaneonss, tb‘?ge.’fprﬁéﬁﬁﬁblapﬂé%rsuch as

hor nones, 19 serESHeR of whicht ks rrrgudpted (e 2g£RFkP¥n and/ or 10
secretion of whi ch3FEiYEJURSt RE GF BP¥LGEd rB§eptors. activity at one or
nmore Ca[err] receph@kSreferences provi@ed Ginf RS QRFcKIrBMhdl@Gel Hot he background
are not admtted to be prior art to the pending clains.

SUMMARY OF THE "F'G\Ib?‘LEﬁl?nor argire FPe REMAIPHVEIRI™SN features calcilytic

conpounds.

15 The present invention features calcilytic compounds.
“Calcilytic compounds” refer to compounds able to inhibit
calcium receptor activitx: The ability of a compound to
*inhibit calcium receptor activity” means that the compound
causes a decrease in one or more calcium receptor activities

20 evoked by extracellular Ca?:.

The use of calcilytic compounds to inhibit calcium
receptor activity and/or achieve a beneficial effect in a
patient are described below. Also described below are
techniques which can be used to obtain additional calcilytic

25 compounds.

An example of featured calcilytic compounds are
Structure I o,o~disubstituted arylalkylamine derivatives

having the chemical formula:

STRUCTURE I
Rz Rg
I el X
R Y Y Rs
30 1\2 P \?; Ya/



"Calcilytic conpounds” refer. to conpounds able to inhibit cal ci um
receptor activity. The ability of a conpound to “inhibit calcium
receptor activity" means that the conpound causes a decrease in one or
nore calciumreceptor activities 20 evoked by extracellular Caferr].

The use of CaWHJ'/éH? conmpounds to inhibit calcium recep#c%lés(aég L Vi ty
c

and/ or achi eve eneficial effect in a patient are des

Al so descri bed bel ow are t echni ques which can be used to obtain
additional calcilytic 25 conpounds. An exanpl e of featured
calcilytic conpounds are Structure | ferr],[err]-disubstituted

aryl al kyl am ne derivatives havi ng the chem cal fornul a:

STRUCTURE | yiedrle]| R, is selected HduDthé’Plp consisting of: aryl,

PCT/ US97/ 05558, _ . 1 4 wher e
Rlerr] is sel etPMPFFSRITNEr oS SEFALPMNing of 1 aryl | onger -1 engt h

al k, and cycl oal k; R, is selecte®2frcm SRé apiotg éémslthﬁggéoﬂuoprﬁaﬂsalsclt,ikng of :
Ic?vov)eer_fl k5 Iomqw%%%aéﬁﬁl(y:foéy’o al K e‘%‘P?"“Sﬁc?@r&%‘f zi‘llffower R NHR | ower
al k, and N( Bowkewext lRLR, C(O)N(lower alk),, SH, S-lower alk, NH,, NH- lower

alk, and N(lower alk),;

R, and R, is each independently lower alk or together
cyclopropyl;

Ry is aryl;

10 R¢ if present is either hydrogen, lower alkyl or lower
alkenyl, wherein R¢ is not present if R, is =0;

Y, is either covalent bond, alkylene, or alkenylene;

¥, is alkylene;

Y, is alkylene; and

15 Z is selected from the group consisting of: covalent
bond, O, S, NH, N-lower alk, alkylene, alkenylene, and
alkynyleixe, provided that if Z is either O, S, NH, or N-lower
alk, then Y, is not a covalent bond, further provided that Y,
and Z may together be a covalent bond;

20 and pharmaceutically acceptable salts and complexes
thereof.

The terms aryl, longer-length alk, lower alk, cycloalk,
alkoxy, alkylene, alkenylene, and alkynylene, along with
possible substituents are defined in Section II, infra.

25 Section II, infra, also provides definitions for other
chemical groups described in the present application.

Preferred calcilytic compounds have an IC,, < 50 uM, more
preferably an IC;, < 10 uM, and even more preferably an IC,, <
1 pM, as wmeasured using the “Calcium Receptor Inhibitor

30 Assay” described in Example 1, infra.

Thus, a first aspect of the present invention

features a method of treating a patient by administering to



Rlerr] and Rlerr] is each independently |ower alk or together

cycl opropyl ; Rlerr] is aryl; 10 Rlerr] if present is
ei t her hydrogen, |ower al kyl or |ower al kenyl, wherein R err] is not
present if R2 is =0 Y[err] is either coval ent bond, alkyl ene,
or al kenyl enewo 9737967 Y2 is al kyl ene; Y3 i s alpgcniesorosssand 15
Zis selected fromthe group consisting of: coval ent bond, O S, NH,
N-| ower al k, alkyl ene, al kenyl ene, and al kynyl ene, provided that if Z
is either O S, NH, or N-I|ower al k, then Y[err] is not a coval ent
bond, further provided that Y[err] angl Z may together be a coval ent
bond; 20 and pharnmaceutically acceptable salts and conpl exes

t her eof . the patigmt ttherapepcicablgatiperijeh apprat (ofnar Stauctuggcl oal k,

al koxy, al kyl epgy, Akkemy, dgare%te@ Lm%ﬁﬂs ai996: Vi t RreatmedROESH0! €

substituents are ‘defined in Sectl Infra. 25 Section |1 |nfra al so
provi des defi nbe jeaazied rout,hEer exampbﬂerﬁ%aﬁt%lﬁbg dseaFebin & n t he

present appli ef 65 el pe a)éuga;p QULAS diave an
ICerr] < 50 %ﬂrl]gl%/lt hrr?)‘{leng ? d})sréegsergﬁl y gnaéﬂglerr err] M and even

nore pref er Abl Brefientcrhe rqnset of a digeass.\| as rreasured using the "Cal ci um
Receptor | nhi bitor x3QnAsscent e85 288t e iAIRAE i3, thd fdhBunt of Thus,

a first aspect of the present jnvention features a nmethod of treating
a patient by atffREHEcYRifgR pghieves a therapppfiseffeqlty by retarding a

PCT/ US97/ 05558disease in a patient having a disease or prophylactically
retarding or preventing the onset of a disease. Preferably,

10 it is an amount which relieves to some extent one or more
symptoms of a disease or disorder in a patient; returns to
normal either partially or completely one or more
physiological or biochemical parameters associated with or
causative of the disease or disorder; and/or reduces the

15 1likelihood of the onset of the disease of disorder.

A "patient" refers to a mammal in which compounds
characterized by their ability to inhibit calcium receptor
activity, in vivo or in vitro, will have a beneficial effect.
Preferably, the patient is a human being.

20 Patients benefiting from the administration of a
therapeutic amcunt of a calcilytic compound can be identified
using standard techniques known to those in the medical
profession. Diseases or disorders which can be treated by
inhibiting one or more calcium receptor activities include

25 one or more of the following types: (1) those characterized
by an abnormal bone and mineral homeostasis; (2) those
characterized by an abnormal amount of an extracellular or
intracellular messenger whose production can be affected by
one or more calcium receptor activities; (3) those

30 characterized by an abnormal effect (e.g., a different effect
in kind or wmagnitude) of an intracellular or extracellular
messenger which can itself be ameliorated by one or more

calcium receptor activities; and (4) other diseases or



5 the patient a therapeutically effective anount of a Structure I

[err], [err]-disubstituted aryl al kyl am ne derivative. Treatnent can be
carried out, for exanple, to retard the disease in a pati ent having a
di sease or to prophylactically retard or 5 prevent the onset of a

di sease. herapeutically effective anount is the

conpound mhicﬁ“%%ﬁﬁ%%es aptherapeugic effect by retarding a &ggﬂggpgégse I n
a patient having a disease or prophylactically retardi ng or preventing
the onset of a disease. Preferably, 10 it is an anmount which relieves to
sone extent one or nore synptons of agdi sease or disorder in a patient,
returns to normal either partially or conpletely one or nore

physi ol ogi cal ®isbir@shewhend PRABIBLIG S£A680 Gro6se WaiBiGh receprtbglUsative
of the disease or . djsorder; and/or reduyces the 15 |ikelihood of the onset
of the disease ac‘)’Flﬁ*%itﬁ’dgf‘.érts a benefiglal effect ¥ SF&™PIR.q iBammal in
whi ch conpoundsiiseasahairadissrdees whexrehehé prdductiod @£ ahi bit cal cium
recept or aGgtiv Ln_vivo or inwvitro, w ave a_beneficial effect.

ity Il h
Preferably, t hempg??é/elr{t“ PE A RERERCHIMNGT ™Fsenger gsimpiated By¥nefiting from
t he admi ni st& atxieceptdr activityt benp@eiitee £O® At abiornal ahfduntt o€ £onpound

can be identifi using standard techni ques k to those in the

nedi cal pr (511?L gg%f%‘r% . "ERRRYWEE, %@8?0%% gx\ﬁﬁ?%%q\é\gﬁr HReSSEREPEY by

i nhi biti ng one whpseosesretion wmdyexr epfifert acdn et atfedredl byleinhibieinsy or nore

of the follow g : racteri.z .by. an abnornmal bone and
ni ner al horreost_a%%is/‘?f?ffgé%%rtsggéf"ﬁ!}?ﬁgrga%lelre’?'g%dtonﬂ'néﬁu%oﬁgf’ﬁﬂ?meﬁmunt of

an extracel | ul &engy hormonest nguebtxAnsmiheeisbngeewithdaetprsadanti on can be

affected bhio - cneRbitir@l. MblmpILE| SHTLECERIALBF hadebhSia (RE1LADSE. 30

characterized by an abnorna ect (e.g., fere I n kind
or magni t ude) Bn 9GPy oER) | eAkadiumy wadmesdun| (Angdr diacylegdysermjor whi ch can

itsel f be amelioratpbdtabile, @ pAPiéht is aGRlhUMAFHEER! §1sAGki ¥ities; and
(4) other diseases or
disorder characterized by one or more of the following: (1)
an abnormal bone or mineral homeostasis; (2) an abnormal
15 amount of an extracellular or intracellular messenger which
is ameliorated by a compound able to effect one or more
calcium receptor actiﬁities; and (3) an abnormal effect of an
intracellular or extracellular messenger which is ameliorated
by a compound able to effect one or more calcium receptor
20 activities:

Preferably, the disease or disorder is characterized by
an abnormal bone and mineral homeostasis, more preferably
calcium homeostasis. Abnormal calcium homeostasis is
characterized by one or more of the following activities: (1)

25 an abnormal increase or decrease in serum calcium; (2) an
abnormal increase or decrease in urinary excretion of
calcium; (3) an abnormal increase or decrease in bone calcium
levels, for example, as assessed by bone mineral density
measurements; (4) an abnormal absorption of dietary calcium;

30 (5) an abnormal increase or decrease in the production and/or
release of messengers which affect serum calcium levels such
as PTH and calcitonin; and (6) an abnormal change in the

response elicited by messengers which affect serum calcium
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6 di sorders where inhibition of one or nore cal ciumreceptor
activities exerts a beneficial effect, for exanple, in di seases or

di sorders where the production of an intracel lular or extracellul ar
messenger sti nwbatemepy 5 receptor activity conpensates fopcansehesessral
anount of a - different nmessenger. Exanples of extracellular nmessengers
whose secretion and/or effect can be affected by inhibiting cal cium
receptor activity are believed to include inorganic i ons, hornones,
neurotransmtters, growh factors, and 107chenoki nes. Exanples of

I ntracel | ul ar nmessengers include CAMP, cGWP, | P3, calcium nagnesium

and di acyl gl yce¥stels. The abnommadf incusiape or ﬂacreme iin ghesgmiffaventy a
di sease or 4lipaeed s Q:Q@éﬁﬁJ Bbhdsst aRY s O 1R EDYE tf t:hjé't_e Jdbaboying: (1)

an abnornal bone or mineral honeostasis; (2) an abnormal 15 anount of an
extracel | ul ar o therganerpl|RaPatiamaad i igemerally fegreiatadawdthy a

conpound abl e tfisahtedr @RBoRIe TN € calciumreceptor activities; and
(3) an abnormal effect_ of an i ntracel |l ul ar or extracel |l ular messenger

which is amePi or at e§referah)y s thenFRlfidYARF CIPoMPe xS HEeB rtInsreatal ci um

receptor 20 actdibehb&sS.or d:l.sorders s1Rfceeabidom the f&&@%&ﬁst&h§06fier s
characterized % -l an a ornmal bone and m neral honeostasis, nore

preferably ‘?Jiss("hsf’%te%?ﬁ'ﬁ?‘ﬁ%ﬂ PexiedoRtatoAReRASSsi s i s
characterized bgraenﬁr@meal)iﬁg Olost &Sartdirl 014 NGhathaddild agthfiklis?d an

abnor mal increa$ g d crease, in s m cal ci un, ( abnor mal
i ncrease or decr@ase®i ﬁ??ﬁa??"‘%&% g‘?? cajfeemia m%]aillgc‘}F * @3f an abnor nal
I ncrease orl@ecyszasporasilbone cal ci um | evel s, for exarrpl e, as assessed

by bone m neral den as ment 4),_an_abn ormal sorptlon of
dietary cal ci um 30&8%%‘1 in2% eﬂ%‘r |tl n(?rr Sxé olfw Ié‘(?:lr s‘,i Fh e producti on

and/ or method of treatlng a patient comprising the step of
administering to the patient an amount of a calcilytic
compound sufficient to increase serum PTH level. Preferably,
15 the method is carried out by administering an amount of the
compound effective to cause an increase in duration and/or
quantity of serum PTH level sufficient to have a therapeutic
effect.
Increasing serum PTH may be used to achieve a
20 therapeutic effect by retarding a disease in a patient having
the disease or prophylactically retarding or preventing the
onset of a disease. Prophylactic treatment can be performed,
for example, on a person with an abnormally low serum PTH; or
on a person without a low serum PTH, but were increasing PTH
25 has a beneficial effect. An abnormally low serum PTH is a
serum PTH level lower than that occurring in the general
population, and is preferably an amount associated with a
disease or the onset of a disease.
Increasing serum PTH levels can be used to treat
30 different types of diseases including bone and mineral
related diseases.
In different embodiments, the compound is administered

to a patient to cause an increase in serum PTH having a



rel ease of nessengers which affect serumcal cium|evels such as PTH and

calcitonin; and (6) an abnornmal change in the response elicited by
nmessengers which affect serum cal ci um WO 97/ 37967

PCT/ US97/ 05558 7 | evel s. The
abnormal i ncr, decrease in these different aspec um
honeost asi s if&?&’g{% ve to that occurring in the genergﬁr%fg%ﬁqg%%i on
and is generally associated with a di sease or disorder. 5
Preferably, the calcilytic conpounds are used to treat di seases or
di sorders selected fromthe group consisiging of: hypopar at hyr oi di sm
ost eosar conm, periodontal disease, fracture healing, osteoarthritis,

rheumat oi d ar doration up to Ragehosr diabeas cone tBDaBbut tehty foRrr a

mal i gnancy, a 10 osteoporosis. Anot her. aspect of the present

i nventi on des%rg?"ﬁse‘s %m’g °xr"reetstﬁoﬁb%‘ft £FelYs RUuESp A5 SRS ia%‘f’ﬁ'@ the step
of adm ni stigrhowrs,oabbet pati sytabant afieenhoots a4 ab@ci by ite aboutconpound
sufficient togner seru TH | evel . Preferably, 15 the thaod is
carried out bfoggnﬁoﬁlﬁrgt'e%%‘{gp gﬁoatrr'ﬁ?% t(:)fE:"[Vﬁae{muny' c%ﬁ‘p'%utnw nng HYe to
cause an i ricr dase hourgur ar iabouanthiee to alpinsizyhairsser um PTH | evel

sufficient to have ti f |ncreasi,ng serum PTH
Ix?vééiag‘:g%%"ﬂh dﬁfferetn% L dé"&"’“ﬁ?, . the c© St

may be used to achie erapeutic e retarding a dFsease in a
patient havi ngdministeyed e @apat trntptopkausec aicidseaset dn (iergmoPTHHr event i ng
the onset gl ed dlisSeaeg; (P60PHN 6ihc 4 'RINNEY 1 Bn DELRE! LAS Y.

for exanple, oh a person wth an abnornally [ow 3erum p T dr on a
person w t houteast & Fetdmarepten thancpeak gervnsPTH) iRTEhe Patient. benefi ci al

effect. AncabRaensddr skouh Sk EMN fF Hehsufed with respect to the patient

not undergoing treatment.

Another aspect of the present invention features
Structure I calcilytic compounds.

Another aspect of the present invention features a

15 pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a calcilytic compound described
herein. The pharmaceutical composition contains the
calcilytic compound in a form suitable for administration
into a mammal, preferably, a human being. Preferably, the

20 pharmaceutical composition contains an amount of a calcilytic
compound in a proper pharmaceutical dosage form sufficient to
exert a therapeutic effect on a human being. However,
multiple doses of pharmaceutical compositions may be used to
treat a patient. '

25 Considerations and factors concerning dosage forms
suitable for administration are known in the art and include
potential toxic effects, solubility, route of administration,
and waintaining activity. For example, pharmaceutical
compositions injected into the blocdstream should be soluble.

30 Another aspect of the present invention features a
method of screening for Structure I «o,c-disubstituted
arylalkylamine derivatives able to inhibit calcium receptor

activity. The method involves the steps of contacting a cell



serum PTH |l evel |ower than that occurring in the general popul ati on,

and is preferably an anobunt associated with a di sease or the onset of a
di sease. I ncreasing serum PTH | evel s can be used to treat 30
different types of diseases including bone and m neral related

di seases. wo 973196 di f f erent enbodi nents, the conpound i secrirsSsmesss®r ed
to a patient to-cause an increase in serum PTH havi ng a WO

97/ 37967 PCT/ US97/ 05558

8 duration up to one hour, about one to about twenty-four hour s,
about one to about twelve hours, about one?to about si x hours, about
one to about five hours, about one to about four hours, about two to

about five hourRaviggoatcalfdumoreasPter wirhf gustrnsntuge Hro.aodit three to

about six hour sgupstituted arkrﬁ!aﬁgﬁi'ahh.ﬁé‘ Herdvht HFL RhaCHONIIRE the t he
Conpound S adm ni stered to patlent to cause an increase in serum PTH

up to 0.5 fol d,aRildtyeE ghg EWES’“F‘SI B tiphibit Fpr1cdPy, reaeRtar activiigyst 10
fold, greater than AfaKs S&enihy ThdthBat &h Rt t8Atiedl Bud N neerls Serdfm | evel

S rreasured wth resg&ct to the patient not_ under goi ng treatnent.
Anot her aspelt Bt %r’ésé’ﬁft’r%}éﬁ“dﬁq‘fé‘%tiﬁ’ dgentifyy EFLﬁ"e“’!"tl:‘EFm lytic
conpounds. 1 o, a- ASILHLE tA6HRE Giry Dd1 KN amdhe st vh Bl neBe faAlUE8S a 15

phar maceut i cal rrp05| tiQ nprising a pharnaceuticall accept abl e
carrier and a c%ﬁ Fyf?ic @é'ﬁ’g‘éuﬁﬂﬁ‘?ﬂ Wi bdR V:Ve REPRYH LFH\éd?)har maceut i cal

conposi tion conﬁas&mﬁ@ea physfcﬂldgh.ballp‘azeﬁaﬁ@u&éllaaedi dc0caLE14int abl e for
adm ni stration referably, a hu e| ngeﬂPreferably

the 20 phar rrace'iﬁcegﬁf’r c?ﬁ’f'ﬁgéﬂ"i (ﬁ‘i‘cgoﬁ I BB N Sos TVt c

conpound i nla prajgdompiar raneedtratlonlos aye vi tranaseays Cinelidé neasuring
the ability of the calcilytic compound to affect
intracellular calcium concentration, or cellular hormone
secretion. Examples of hormones levels which can be affected
by calcilytic compounds include PTH and calcitonin.
is The calcilytic compounds described herein can be used as
part of in vivo or in vitro methods. Preferably, the
compounds are used in vivo to achieve a beneficial effect in
a patient. Examples of in vitro uses, and other in vivo
uses, include use in a method'to.identify other calcilytic
20 compounds and use as a tool to investigate calcium receptor
activity or the physiological effects of inhibiting calcium
receptor activity in different organisms.
Other features and advantages of the invention will be
apparent from the following detailed description of the

25 invention, examples, and the claims.

DETAILED DESCRIPTION OF THE INVENTION
The present application demonstrates the ability of
calcilytic compounds to exert a physiologically relevant
effect on a cell by illustrating the ability of such
30 compounds to increase PTH secretion and also identifies a

target site for calcilytic compounds. The present



exert a therapeutic effect on a human bei ng. However, mul ti pl e doses of
phar maceuti cal conpositions nay be used to treat a patient. 25
Consi derations and factors concerni ng dosage fornmns suitable for
adm nistration are known in the art and incl ude potential toxic

effects, sol yfilel e, route of adm nistration, and mai NipgirRish+Hossss
activity. For exarrpfe, phar maceuti cal conpositions injected into the

bl oodstream shoul d be sol uble. 30 Anot her aspect of the present

i nvention features a nmet hod of screening for Structure |
[err],[err]-disubstituted aryl al kyl agi ne derivatives able to inhibit
cal ci um recept or activity. The nethod involves the steps of contacting
a cell applicNi &V /id7Pélieved to be the first to demonstrate that

cal i um r ocept SRS, EPPERR £ap 1agrepse B pegretitn. g pot] (b o
aryl al kyl am ne der icaatiwe repept@mas are nordseat on differenty celltypesonpound to
o et 5o ) oSSR U dabent roepopend 15, AEERGUOCCLR Mofher e
those Strucsurwhile thé dadeilyticcoppdusishsestrited hexaial hye drrlieved
cor vat i ves gl 38 210 opy s cBBed hEHEN 6, SRTPAN Sacebibt vo asoays
receptor activatgivisyoiodadasingmilter muresscotherwise semiicibly fitacedh i on
gg[‘gﬂ“y{ at gg-n%{.) Lokl B L1t SRS d Wohihd RASHEL Mh errecd BY ABidd ¥eOh the
calcium receptor through such a site, there is no intention
10 to limit the claimed wmethods or compound to requiring
inhibition of calcium receptor activity or any particular
mode of action. Rather, the present application demonstrates
that compounds able to inhibit calcium receptor activity,
whose calcilytic activity can be measured in vivo or in
15 vitro, exert significant physiological effects. For example,
the present application demonstrates the ability of different
calcilytic compounds to prevent Ca?* inhibition of PTH and,
thereby, result in an increase in PTH release.
Compounds binding at the calcium receptor-activity
20 modulating site can be identified using a labeled compound
binding to the site in a competition-binding assay format.
Preferred calcilytic compounds described herein are
Sstructure I o,a-disubstituted arylalkylamine derivatives able
to inhibit calcium receptor activity. Other aspects of the
25 present invention include assays which can be used to
identify those Structure I «,n-disubstituted arylalkylamine
derivatives expected toc be effective in inhibiting calcium
receptor activity, and/or exerting a therapeutic effect in a
patient; preferred groups of Structure I a,x-disubstituted
30 arylalkylamine derivatives; and the use of the compounds

described herein to treat different diseases or disorders.



i ntracel lul ar cal cium concentration, or cellular hornone secretion.
Exanpl es of hornones | evels which can be affected by calcilytic
conmpounds i nclude PTH and cal citonin. 15 The cal cilytic conpounds
descri bed herein can be used as part of in vivo or in vitro methods.
Preferably, tRgoeysregonpounds are used in vivo to achieve a peresymssss
effect in a patient. Exanples of in vitro uses, and other in vivo

uses, include use in a nethod to identify other calcilytic 20 conpounds and
use as a tool to investigate cal ciumreceptor activity or the
physi ol ogi cal effects of inhibiting calcilm receptor activity in
different organisnms. Q her features and advantages of the

i nvention wll doe-i& o Reeeptor, Aas foll ow ng detail ed description of
the 25 invention, e¥giPisr @éﬁi:otrgeréég?n'ﬁsto changes in extracelldEdfl LED
DESCRI PTI ON OF THE | NVENTI ON he present_application denonstrates
the ability of calciym| kgvels; c ThgnPeretd $hapdesarpultifiy Srem cHRICAMPY rel evant
effect on a celleclytdd ldeiviy HMEpbh® ADihé tpareficoith r2BepbP anAdend O

i ncrease PTH secretion and also i1dentifies a target site for
calcilytic cOnfSUAdSontAiBipg ddienreceptor. For expmple. ¥hgyin vitro

PCT/ US97/ 05558 effect of calcium on the calcium receptor il0a parathMpRbidation is
believed to be<%a first, to denonstrate that calcilytic conmpounds can
i ncrease PTH setét foftudes the folkawingim receptors are present on different

cell types and can regul at eadi {devealat {:2IPREBRSAL icaldidd egoary, cel |
types. 5 V%ile'hpe.calcilytic congo nds gfscri ed herein_are beI+5¥ed

to act at a cal GlFURPTFEEESt 5F i 5BgHS *RAIY Oh PEREIPSr Saleium apelgy v
nodul ati ng $0t eso whe assbidt hatitins of eifreirnal | galstiahed Charactediseics oms t hat
a conpound exert].;rﬁa i‘HcPJJs%CB.n b%t%%f%aﬁ%i&n include the following:

{a) A rapid (time to peak < 5 seconds) and

Vil

transient increase in [Ca*]; that is refractory to inhibition
by 1 uM La* or 1 uM Gd*>* and is abolished by pretreatment with

15 ionomycin (in the absence of extracellular Ca?*);

(b) The increase is not inhibited by di-
hydropyridines;

(c} The transient increase is abolished by
pretreatment for 10 minutes with 10 mM sodium fluoride;

20 (d) The transient increase is diminished by
pretreatment with an activator of protein kinase C (PKC),
such as phorbol myristate acetate (PMA), mezerein or (-)-
indolactam V. The overall effect of the protein kinase C
activator is to shift the concentration-response curve of

25 calcium to the right without affecting the maximal response;
and

{e) Pretreatment with pertussis toxin (100
ng/ml for > 4 hours) does not affect the increase.
2. A rapid (< 30 seconds) increase in the formation

30 of inositol-1,4,5-triphosphate and/or diacylglycerol.
Pretreatment with pertussis toxin (100 ng/ml for > 4 hours)

does not affect this increase;



cal ciumreceptor through such a site, there is no intention 10 to limt the

cl ai med net hods or conpound to requiring i nhi bition of cal ciumreceptor
activity or any particul ar node of action. Rather, the present
application denonstrates t hat conpounds able to inhibit calcium

receptor actiyployamey Whose calcilytic activity can be nmeagyred,l j vo or
in 15 wvitro, exert significant physiological effects. For e@%’&éﬁ

the present application denonstrates the ability of different

calcilytic conpounds to prevent Ca[err] inhibition of PTH and, t her eby,
result in an increase in PTH rel ease. 12 Conpounds bi nding at the
calciumreceptor-activity 20 nodulating site can be identified using a

| abel ed conpound bBndiThe tiohikid¢ientef idopamimerpaindt i soprlatadengl -assay

format. timlaeL&" . j i ¢ .conpapnds described herejn are
structure | [er rﬁ“?‘?er%f-cé%gﬁ%s%l tt%%e Ct&r";’/’l' a% sar%ggﬁc%e’l‘sl g’é?? Yol e
to inhibit calRTief¥eptwerpt yith@ervisyis Gokén tveogimbifdrne 25hquresent
invention inclgge assays which can be used to identify those Structure

| [err],[err]-disubstituted aryl al kyl am ne derivatives expected to be
effective i% inhibiting- cahei imhibition cafe PTEr secnatiphy, Rrettieatmemarting a
therapeutic eff@ef pePrdbsis tHH §Dbg epdLd qr Ofyomb it ure |
[err],[err]-di subs?i t ut esdls:_%o. a_ryﬁa?iy‘f%/rﬁr'l&nfeé d_er?vggl&l\slse)sflog%dycfcthe use of the
conpounds HFECEi HhR) ipbikitionoof (RM: sgrretdomnt di seases or di sorders.

WO 97/ 37967 Calcilytic activity of a_compound can be 'dekeHpiHdd)>558
. Calcium Rece,%t or Activity Cal cium receptors respond to changes

in extracel | ulH*R9 techiiguas, Juchens thrse dsqrnibedaimddier examrlesg from
cal cium 10 eeApRWOAN® Ghokk t desdPBES iQthBﬂd%%ribquLﬁ\ﬁfh RECRRP, @pd the 5
e

cell containi naqlth§ {,fcqutor. For exanple, the in vitro efrect of
cal ci um on t hécal EFTMTELRMGr TREernaLiqrald, Pybdication: BupbemMOudes t he
fol | owi ng: 93/04373, NemetH.et al., ARCT/0SSEANS4R) inHedhBatoml Ci UM

[ Cal err1TTer  lpunas cad iy WAREGRHE b/ 148s" bl GehlE] g OF Sxternal cal cium

PCT/US94/12117, International Publication Number WO 95/11211
15 (each of which are hereby incorporated by reference herein).
Calcilytic activity varies depending upon the cell type
in which the activity is measured. For example, calcilytic
compounds possess one or more, and preferably all, of the
following characteristics when tested on parathyroid cells in
20 vitro:

1. The compound blocks, either partially or
completely, the ability of increased concentrations of
extracellular Ca? to:

(a) increase [Ca3*];,
25 (b) mobilize intracellular Ca?+,
(¢) increase the formation of inogitol-1,4,5-
triphosphate,
(d) decrease dopamine- or isoproterenol-
stimulated cyclic AMP formation, and
30 (e) inhibit PTH secretion;
2. The compound blocks increases in Cl- current in

Xenopus oocytes injected with poly(A)‘-mRNA from bovine or



10 to the nobilization of internal calcium Characteristics of t he

I ncrease in internal calciuminclude the foll ow ng: (a) A
rapid (tinme to peak < 5 seconds) and transient increase in
[Ca[err]][err] that is refractory to inhibition by 1 [err]MLa[err] or
1 [err] M Gd[ eswols789wd71 S abol i shed by pretreatnent with 15 | cormyssiossés n t he
absence of extracellular CaJerr]); (b) The increase is
not inhibited by di- hydr opyri di nes; (c) The

transi ent increase is abolished by pretreatnment for 10 mnutes with 10
[err] M sodi um fluoride; 20 13(d) The transient increase is

di m ni shed by pretreatnment with an activator of protein kinase C (PKCO),

such as phor botumapr parathyraiétcelds (N tedee eatnaggllulpr Ca*, wfo| act am V.
The overal | efg&cgnoj(eﬁ%ﬁlspggéﬁe ﬂ;{%’i@dc‘mth wattivalh@r is to shift the

concentration-response rve of ciumto the right wthout affecting
the maxi mal response; 3. &ifdlarly, the compound blocky PriespeRBeeift with

pert.ussi s toXiferfchd cocytd®] Mnjelted vﬁtﬂols'iéﬂedjaﬁélél@ aéiéeéépz’eﬁﬁlhé‘cr ease.
2. Arapid (< 30 seconds) i ncrease in the formation

i nosi t ol - 1, &, 5the icpheiigh Fecertry: orlimited BYWéFenular ﬁ?"’t‘?rea ment with
pertussis t oXi éhl(c].'LQlQmé‘lg{éﬂc una 41h@Ur 8) compousi@Cab I odhimd thidi S

i ncrease; 97/
PCT/U897/05558?ffe°t of extracellular Ca*, including compoungls potentiating 3.

The i nhi biti onexf e@ga@gndfeenggj;en@mﬂmmnol stinmulated cyclic AWP
formation. This effeg i s bl ocked 1Y lplre,tr nt vmtr ertu55|s toxin
(100 ng/m for > 4 ROG}YY receptorg,are present in erent el bitfon of PTH

secretion. 10Prpfiareateobsdical effbicth wmssbmdmngrbe(meo ng/féspbﬁbe> 4

hours) does no@o extracellular Ca?*, is consistent with the presence of a
calcium receptor: parathyroid cell, bone osteoclast,
juxtaglomerular kidney cell, proximal tubule kidney cell,
distal tubule kidney cell, central nervous system cell,

15 peripheral nervous system cell, cell of the thick ascending
limb of Henle's loop and/or collecting duct, keratinocyte in
the epidermis, parafollicular cell in the thyroid (C-cell),
intestinal cell, trophoblast in the placenta, platelet,
vascular smooth muscle cell, cardiac atrial cell, gastrin-

20 secreting cell, glucagon-secreting cell, kidney mesangial
cell, mammary cell, endocrine and exocrine cells in the
pancreas, fat/adipose cell, immune cell, GI tract cell, skin
cell, -adrenal cell, pituitary cell, hypothalamic cell and
cell of the subfornical organ.

25 The presence of a calclum receptor on the following
cells have been confirmed using physical data, such as
hybridization with nucleic acid encoding a calcium receptor:
parathyroid cell, central nervous system cell, peripheral
nervous system cell, cell of the thick ascending limb of

30 Henle's loop and/or collecting duct in the kidney,
parafollicular cell in the thyroid (C-cell), intestinal cell,

GI tract cell, pituitary cell, hypothalamic cell, cell of the



affect the inhibition of PTH secretion. Calcilytic activity of a
conpound can be determ ned usi ng techni ques such as those described in
t he exanples 10 bel ow and those described in publications such as Neneth
et al ., PCT/US92/07175, International Publication Nunmber WO

93/ 04373, Ne al ., PCT/US93/01642, International | Lon
Nober v 04 RE T Nereth ot ol oCT) Usoa | 2117, PEHBSIRSIS 00
Publ i cati on Nunmber WD 95/11211 15 (each of which are hereby incorporated by
ref erence herein). Calcilytic activity varies dependi ng upon the
cell type in which the activity is ngasured. For exanple, calcilytic
conpounds possess one or nore, and preferably all, of the fol |l ow ng
char act eri st i sebfitliricik rgen prargdn ealdyfidiedané| dxocring edilkl On the

1. The conpound bl ocks, either partially or conpletely, the ability of

i ncreased conR@NTTTAET ons of extracel lular Caferr] to:

(a) increase [Ca[err]][err], 25 (b) nobilize intracellular
Calerr], i .. (c).lnc se the f rngt'on of inositol-1,4,5-
tri phosphat e, =~ or isoproterenol -
stinul ated cycl i c sakRcfwrenat aow-dizntistBted arylalkylamine(e) inhibit PTH

secretion; . . e i ghepses in C- current in
Xenopus oogyt%esnlvr"lijté‘(’: se(?a\%net% pgﬁﬁrﬁ‘?ﬂbﬂﬂ&g&}oﬁmfgow ne or WO

97/ 37967 PCT/ US97/ 05558
13 STRUCTURE I
Ry Ry
I e X
R”\\Z,// " Y%\\\N mf/Rs
H
R

where R, is selected from the group consisting of: aryl,
longer-length alk, and cycloalk. Preferably, R, is either

10 optionally substituted phenyl, optionally substituted
pyridyl, optionally substituted benzothiocpyranyl, optionally
substituted carbazole, optionally substituted naphthyl,
optionally substituted tetrahydronaphthyl, optionally
substituted longer-length alkyl, optionally substituted

15 longer-length alkenyl or optionally substituted cycloalk.

More preferably, R, is either an optionally substituted
phenyl; an optionally substituted naphthyl; an optionally
substituted pyridyl; an optionally substituted
benzothiopyranyl; an optionally substituted carbazole;

20 unsubstituted longer-length alkyl; unsubstituted longer-
length alkenyl; or monosubstituted longer-length alkyl or
alkenyl, where the monosubstituent is either an optionally
substituted phenyl or an optionally substituted cycloalkyl
provided that the optionally substituted phenyl or optionally

25 substituted cycloalkyl can have one to four substituents each



human parathyroid cells elicited by extracellular Ca[err], but not in
Xenopus oocytes injected with water; and 3. Simlarly, the
conmpound bl ocks a response in Xenopus oocytes, injected with cloned
nucl ei ¢ aci d expressing 5 the calciumreceptor, elicited by extracellular
Calerr] or a ywooyafegtCi M metic conpound (i.e., a conpound abdcrnisvre$ss8 Cc t he

effect of extracellular Ca[err], including conpounds potentiating t he
effect of extracellular Ca[err]). calciumreceptors are present in
different cells. The 10 pharmacol ogical effects of the following cells, in
response to extracellular Ca[err], &8 consistent wth the presence of
a cal ciumreceptor: parathyroid ceI |, bone osteocl ast,

j uxt agl oner ul aindepgndsntdy| felentegi fadm {eBUSTEOTE FaByizing, of: alfe¥yal tubul e
ki dney cell, cepldahalleh%gys simges@&@d:ealélmﬂ @Qﬁé@-'ha'i@&lﬁé&? system
an

cell, cell of the thick aScendi ng Henl e's | oo

col | ecti ng duc‘EnsqbéFh'Eq%cﬂ]gfll-nunSUbﬁt%“éﬁﬁl(ﬂ@lJﬁ?Ft’l ﬁ@rlasam Eafl 5?" cell in
the thyroid (Ga&el¥m, ana ogintestinal cell, trophoblast in the placenta,

pl at el et , vascul'ar snooth nuscle cell, cardi ac atri aI cel | gsst rin- 20

secreting cBll, gl Beadofelested: Fren dde IreyR|copshakinggPiF lover g

mammary cell, @}ui%nn%za’:aﬂye&pcmneeo:eld(a)om tdl@)o-lou@&nﬁiﬁﬂ%(oiﬁﬁl adi pose
cell, inmmune cell tract cell, -adrenal cell, pituitary

cel |, hypot hal 19HsE e’e’f-l CARN ‘1°We6eﬂk’ef %‘he sE:B‘t'%ﬁrﬁ 1K) Niggp (M- LoygT The

presence of a gnt caummaaeei Q1L theréqbfemetramy, R, Te€ldHS ohaaikoR@en
confirned usin S|cal i di zatlon with nucleic acid

hyb
encodi ng a caI P’é"cé’ﬁ?g sy ’péFa?ﬁy?’b'%t central nervous system
cell, peripbheral =, aﬂdendeSea;lﬁt\.ﬁﬁeﬁQ{dgntcﬂ lowsfr e drhiceettssxendi ng | i nb

ggr 2190I :-i?(r:]{fafc’lf:cq'lo r°l?¥ hepﬁ‘\{? ﬁéﬂy’( ce‘ﬁ %hgesakillgged)é ef‘?ently 2 @ tract
cel |, pituitariowes hlkyiypabhalpreterasiy,, Rceinld B atrheeach independently
methyl or ethyl;
R; is aryl. Preferably, Rs is either optionally
15 substituted naphthyl or optionally substituted phenyl. More
preferably, R, is substituted phenyl having a substituent in
the meta or para position and optionally containing
additional substituents;
R, if present is either hydrogen, lower alkyl or lower
20 alkenyl, wherein R; is not present if R, is =0. Preferably R
is either hydrogen or lower alkyl, more preferably R, is
hydrogen.
Y, is either covalent bond, alkylene, or alkenylene.
Preferably, Y, is either covalent bond or lower alkylene.
25 More preferably, Y, is methylene;
Y, is alkylene. Preferably, Y, is lower alkylene. More
preferably, ¥, is methylene;
Y, is alkylene. Preferably, Y, is lower alkylene. More
preferably, ¥, is methylene;
30 Z is selected from the group consisting of: covalent
bond, 0, 8, NH, N-lower alk, alkylene, alkenylene, and
alkynylene, provided that if Z is either O, S, NH, or N-lower

hlk, then ¥, is not a covalent bond, further provided that Y,



WO 97/ 37967 | PCT/ US97/ 05558

14 subforni cal organ, and endocrine and exocrine cells in the

pancr eas. I1. [err],[err]-Disubstituted Arylal kyl am ne Derivatives
Structure | [err],[err]-disubstituted arylalkylamne 5 derivatives have
the fol | ow ngygbpsbgeal fornmul a: pCT/OSTdsssNE |
[err] . ere Rerr] is selected fromthe group consisting of:
aryl, | onger-1length alk, and cycloal k. Preferably, Rerr] is either 10
optionally substituted phenyl, optionally substituted pyridyl,
optionally substituted benzot hi opyranyl ,2goptionally substituted
carbazol e, optionally substituted naphthyl, optionally substituted

t et rahydr onaphnflyz mayptogerdticrybe a cosubait bobed |meferabbngihial kyl,
o oani Y SURSitlgte drdn bANGELe) SRILDeSERYL AlvalBhE WA oS DSt ! Ut e
re prefer y? S

cycl oal k. err ei ther an optidnal Iy
substituted NH, phgipper alk.opngoxkiylpnsubdoreuprzferaphyhyd isaeithx onal |y
substituted pbtiéy'i

et o8B end® SRR i Wi Bleongy, BELES Y DV
unsubstit ued | ongred pharmadentdcally lacagptabde salus @pdt complegesonger - | engt h
al kyl or thereof.
"Alk"” refers to either alkyl, alkenyl, or alkynyl.
*Lower alk” refers to either lower alkyl, lower alkenyl, or
lower alkynyl, preferably, lower alkyl..
10 "Alkenyl" refers to an optionally substituted
hydrocarbon group containing at least one carbon-carbon
double bond between the carbon atoms and containing 2-15
carbon atoms joined together. The alkenyl hydrocarbon group
may be straight-chain or contain one or more branches.
15 Branched- and straight-chain alkenyl preferably have 2 to 7
carbons, each of which may be optionally substituted.
Alkenyl substituents are each independently selected from the
group consisting of: lower alkyl, lower alkenyl, halogen,
alkoxy, lower haloalkyl, lower haloalkoxy, methylene dioxy,
20 umsubstituted aryl, unsubstituted cycloalkyl, OH, SH, CN, NO,
NO,, NH,, CH=NNHC (O)NH., CH=NNHC(S)NH,, CH,0-lower alkyl,
C(0)lower alkyl, C(O)NH,, C(O)NH-lower alkyl, C(b)N(lower
alkyl},, C(O)OH, C(0)O-lower alkyl, NH-lower alkyl, N(lower
alkyl},, NHC(O)unsubstituted aryl, NHC(O)lower alkyl, N=N-
25 unsubstituted aryl, NHC(O)NH,, N(lower alkyl)C(O)lower alkyl,
NHC(S) lower alkyl, N{lower alkyl)C(S})lower alkyl, NHS (O)lower
alkyl, N{(lower alkyl)s(0)lower alkyl, oC(0)lower alkyl,
OCH,C(O)OH, oOC(S)lower alkyl, S(0)lower alkyl, SC(0O)lower
alkyl, S-lower alkyl, S-lower haloalkyl, S50,-lower alkyl, SO,-
30 lower haloalkyl, S(O).,NH,, S{0O),NH-lower alkyl, and
S{0),N(lower alkyl),. Preferably, no more than three

substituents are present. Even more preferably, the alkenyl



al kenyl, where the nonosubstituent is either an optionally substituted

phenyl or an optionally substituted cycl oal kyl provi ded that the
optionally substituted phenyl or optionally 25 substituted cycloal kyl can
have one to four substituents each WD 97/ 37967 _

PCT/ US97/ 05550 97137967 15 PCT/OShopSssglent | y
sel ected fromthe group consisting of: alkoxy, | ower - hal oal kyl ,
S-unsubstituted al kyl, | ower-hal oal koxy, unsubstituted al kyl,
unsubstituted al kenyl, hal ogen, SH, CN, NOJerr], NHerr] and OH, 5

R2 is selected fromthe group consistingof: |ower alk, cycl oal k,

al koxy, H OH =0 C(OOH C(OOIower alk, C(ONH | oner al k,

C(O N(| ower al k¥ 22 loMer alkemyd . HichNER am\MnBwpgtiituted hyanchado N | ower
L2 e pr g ienfls oy CH0haBLkPW co 4 ci¥RRsTDIE preferably, R2 is

OH or net hoxy; and RlerT] is each independently |ower alk
or toget her cy'akkyt” opyﬁerﬂtef@r amtyonﬂ[le'r shbslitured rhydrecarberh

i ndependent |y ﬁr?\l glo%@& ﬁ}l %}(L%lwsgb@s eJa%éR'%ndB[ Sﬁci }ha%@ﬂgpi 8g] are

each i ndependent s aryl
Preferably, SR ewrl}on stens wneéttmm&hezy 1Fhesabstl; hu@wa#&pmsmumr

opti onal | y subghy 4y 38-RIANYchaid e contathl BhE'Dbre lhirichek s substit ut ed

phenyl having a subst i tuent the neta or para £05| tion and optionally
cont ai ni ng Brarfihedonand ﬁ%@%ﬁ%’-’u@ﬁ%ﬂ alkyl PreferRP Y rhaver Lpk@slkent is

ei ther hydrogeBarhaitg! e E Qﬁlérpwagr B pekenylry wissEivucBaer rd1xdyg not

present if R2 is =Q Preferably R err] I s either hg/dro en or [ower
al kyl, nore pr EXRFLEHUGRES ATe e?%h indepgndengdy; selected is either
coval ent band, saﬂ:d@alcaaﬁcs Hesakkedty laB8¢e for abk&dar. abbyefe\f[asly] des either

covalent bond o more \ﬁean ghréll %ﬂgst:.zt?xer'\{tt:)sr ear%r SI:'eesre%tt):l Y, r.[ee rLferabl et hyl ene;
the alkyl is a lower alkyl, which is an unsubstituted
branched- or straight-chain alkyl 1 toc 4 carbons in length.
"Alkynyl" refers to an optionally substituted

15 hydrocarbon group containing at least one carbon-carbon
triple bond between the carbon atoms and containing 2-15
carbon atoms joined together. The alkynyl hydrocarbon group
may be straight-chain or contain one or more branches.
Branched- and straight-chain alkynyl preferably have 2 toc 7

20 carbons, each of which may be optionally substituted.
Alkynyl substituents are each independently selected from the
substituents described above for alkenyl. Preferably, no
more than three substituents are present. More preferably,
the alkynyl is a lower alkynyl, which is an unsubstituted

25 Dbranched- or straight-chain alkynyl having 2 to 4 carbons.

“Alkenylene” refers to an optionally substituted

hydrocarbon chain containing at least one carbon-carbon
double bond between the carbon atoms. The alkenylene chain
has 2 to 6 carbons and is attached at two locations to other

30 functional groups or structural moieties. The alkenylene
substituents are each independently selected from the

substituents described above for alkenyl. Preferably, no



Y2 is alkylene. Preferably, Y2 is |ower alkylene. Mre preferably, Y2

I s nmet hyl ene; Y[err] is alkylene. Preferably, Y[err] is |ower

al kyl ene. More preferably, Y3 is nethylene; 30 Zis selected
fromthe group consisting of: coval ent bond, O S, NH, NI ower alk,

al kyl ene, al kepy}#98. and al kynyl ene, provided that if gepfsPioséag’r O

S, NH, or NI ower alk, then Y[err] is not a coval ent bond, further
provi ded that Y[err] WO 97/ 37967

PCT/ US97/ 05558 16 and Z may

t oget her be a covalent bond. Preferably,is8Z is selected fromthe group
consisting of: covalent bond, O S, NH, N-|lower alk, and al kyl ene. Mbre

preferably, Zwbseailahethree s@bstitueavsraxd pybsae;. evere mae€fepaleter ably, Z
is 0; S an har maceutically acceptabl e,salts and conpl exes
thereot . n8"SURAOIR TH p Sy ARV IR Slich B e 0P PNV 1

"Lower al k" rehsulssttituted hbeantloydr ozl kytraighovweliaial k2kethylene havirgoeer

al kynyl , preferabl r al kyl. 10 "Al kenyl" refers to an
optionally su%g??té/ua{ﬂe’égg\{e hydr ocar bon group containing at |east one
car bon- car Ison ‘Adludnty? befedsbed vegyehhgoixmdboa @i amsubsitel taeedai ni ng 2- 15

carbon atons j Q] 0 her, The al kenyl hydrocarbo rqu may be

st rai ght - chai rall?ié’fnfgo%?gﬁl c8ﬁ8°%raetr?5‘Fel%rlaeﬁgﬁgs.prfger%%h@hga-z and

st rai ght - chai eazgbdmenyh lengithc alNorehprefdrabdy/ the alhokwris, meslsdxyaf whi ch
may be optionally, I tuted. Al kenyl sybstituents are each

I ndependently sel e?#gfif reon;l'etc}ﬁgs to agf;lro %1%1103‘#2?’5?%33:1%?‘?" ower al kyl, | ower
al kenyl , hal oygdrocarbom|dhain, comhadinihg| aalyk yarbdrowarbédma | siagke ygndset hyl ene

N ot i1+ A, PR b St R TR AR P R s Pk L iyt
NgJ err], NH2, ) errT, errj, ower al kyl,
C(O | ower al kghrbaisOpniH i eFtadi«d KE- twadiocatigrs to( Giid fwaetional
groups or structural moieties. The alkylene substituents are
each independently selected from the substituents described
above for alkenyl. Preferably, no more than three
15 substituents are present .. More preferably, the alkylene is a
“lower alkylene,” which is an unsubstituted branched- or
straight-chain alkylene having 1 to 3 carbons.
"Alkynylene” refers to an optionally substituted
hydrocarbon chain containing at least one carbon-carbon
20 triple bond between the carbon atoms. The alkynylene chain
has 2 to 6 carbons and is attached at two locations to other
functional groups or structural moieties. The alkynylene
substituents are each independently selected from the
substituents described above for alkenyl. More preferably,

25 the alkynylene is a “lower alkynylene,” which is an
unsubstituted branched- or straight-chain alkynylene having 2
to 3 carbons. _

"Aryl" refers to an optionally substituted aromatic
group with at least one ring having a conjugated pi- electron

30 system, containing up to two conjugated or fused ring
systems. Aryl includes carbocyclic aryl, heterocyclic aryl

and biaryl groups, all of which may be optionally



alkyl2 , C(OOCH C(OOIower alkyl, NHIlower alkyl, N(Iower al kyl) 2,
NHC( Oy unsubstituted aryl, NHC(O Il ower al kyl, N=N- 25 unsubstituted aryl,

NHC(O NH err], N(Iower al kyl)C(O I ower alkyl, NHC( S) | ower al kyl ,

N( I ower al kyl)C(S)Il ower al kyl, NHS(O) | ower al kyl., N(I ower

al kyl ) S(O) | owagostsaér OC(O | over al kyl, OCH2C( O) OH, CCeerhmywssssl kyl
S(O | ower alkyl, SC(OI ower al kyl, S-1ower alkyl, S-1ower hal oal kyl,
SHerr]-lower alkyl, SO2- 30 |ower haloal kyl, S(O 2NH2, S(O 2NH- | ower

al kyl, and S(O[err] N(I ower alkyl)2. Preferably, no nore than three
substituents are present. Even nore preferably, the al kenyl WO
97/ 37967 PCT/ US97/ 05558

17 i s a | Gwbstitiutedy|  Pugifecablys &he tamylbési einhed gpa#may or

straight-chain s%bgeﬁdteg?fﬁé}%}gC&é}b%ngfipmstltut:ed ﬁgﬁl%y A kyl" refers to

an optionally substitut roup j ol single
car bon- car bon ®pféenaliy nmqmguneqswensoemmaaybmqtepmun oget her. The

al kyl hydrocar RaBs@{Qi#Ra card@¥18€ cplekBht Qbﬁéi‘iﬁ{:ﬁ Ry@ne or more
br anches. Brgnched %anla stral g(%% chai n ly rg fera K yﬁﬁ)ave l1to7

carbons, each GPthPRANYHEYPSFdtyped dw&rﬁlyvmtmwed Al kyl
substituents are eagiederdfPeniianliventd 86é Gftlreprod HRrlfns Wbl WaS

descri bed above for al kenyl. Preferably, no nore than three
substituents an§Thriadhi: agyt ea%’ré?‘ér%ﬁﬂ“ft“re I tRhenzﬂhlEyFa’F% axYlower al kyl,

Which is an unwbséidviy@dehe ardl aEad-méde Thhdi Ve ¢hadgerdekviy 1 t0 4
carbons in | engt ynyl" refers to an optionally substltuted

15 hydrocar bongﬁiﬁﬁbedcﬁm’%‘?’r’ﬁuﬁﬁt%t | east one car bon- car bon triple bond
bet ween t heraar bon nte:ﬁm-amgd, WhBh R, NiHGar? athl, checai-iaprhsabﬁzeﬁe:} oi ned

toget her. The n hydro arbhon ai ght-chain or
contai n one or%hoy Iyann ant es ttuted %Pﬁﬂ@'n’ec?ptéﬂ%a&yrg 'fig%'lrrﬁ n al kynyl
preferably havey2idyl,7 of0iamlbpnsybsedchited behicthivpyrasynpopoieidlyy
substi t ut ed.

substituted carbazole, optionally substituted naphthyl, or

optionally substituted tetréhydronaphthyl. Preferred, R,

15 substituents are each independently selected from the group
consisting of: unsubstituted alkyl, unsubstituted alkenyl,
halogen, alkoxy, lower haloalkyl, lower haloalkoxy, methylene
dioxy, unsubstituted aryl, unsubstituted cycloalkyl, OH, SH,
CN, NO, NO,, NH,, methylene dioxy, CH=NNHC(O)NH,,

20 CH=NNHC(S)NH,, CH,O-unsubstituted alkyl, C(O)unsubstituted
alkyl, C(O)NH,, C(O)NH-unsubstituted alkyl,
C(O)N{unsubstituted alkyl),, C(O)OH, C(O)O-unsubstituted
alkyl, NH-unsubstituted alkyl, N(unsubstituted alkyl),,

NHC (O) unsubstituted aryl, NHC(O)unsubstituted alkyl, N=N-

25 unsubstituted aryl, NHC(O)NH,, N(unsubstituted
alkyl)C(O)unsubstituted alkyl, NHC(S)unsubstituted alkyl,
N(unsubstituted alkyl)C(S)unsubstituted alkyl,
NHS(O)unsubstituted alkyl, N(unsubstituted
alkyl) S (O)unsubstituted alkyl, NS(0), aryl, OC(O)unsubstituted

30 alkyl, OCH,C(O)OH, OC(S)unsubstituted alkyl, S(O)unsubstituted

alkyl, SC(O)unsubstituted alkyl, S-unsubstituted alkyl,

S-unsubstituted haloalkyl, SO,-unsubstituted alkyl,



Al kynyl substituents are each independently selected fromthe

substituents descri bed above for al kenyl. Preferably, no nore than
three substituents are present. Mre preferably, the al kynyl is a | ower
al kynyl, which is an unsubstituted 25 branched- or straight-chain al kynyl

having 2 to 4y ,p,g‘),s. "Al kenyl ene” refers to an Qpijuesisk
substituted a-{w rocarbon chain containing at |east one careton-car%on

doubl e bond between the carbon atons. The al kenyl ene chain has 2 to 6
carbons and is attached at two | ocations to other 30 functional groups or
structural noieties. The al kenyl ene 205ubstituents are each

I ndependently selected fromthe substituents descri bed above for

al kenyl . Pref goabngubstatuted haloalkyWDs3d) NHY6 B (0) ,NH-unsubstituted

PCT/ US97/ 0555 . 18 nore than three
substituents g% 1p’r eaélgn%?o)l?/ﬁl"%nsb‘% 1erfua‘:beldyf’llkyl)’t he al kenylene is a "Il ower

al kenyl ene, " whi chPrefezned R, axyissbbstitwents bare eael- independentdiyt - chai n

al kenyl ene hayj 0 . L A to oxygen
joined to an élﬁsu t?seidl tfﬁ eg:h% ggélﬁgﬁnil&f%nﬁogér%or? fo“r‘ﬁsghﬁg{‘%ngt h,

pref erabl y51 féoxy, N(CBdeb6AQ)QGH,| agnirl, Mowerphatealdyily, the al koxy is

met hoxy. -unsubsti 2 f OhaA L.onal.l LU

hydr ocar bon ¢ an cont g‘?ﬂhl n%né f’yq(%g?%on-c%gggéﬁ'sﬁﬁaﬁgégonggal%ﬁ&gét ween

t he carbon at Bpgubstifuted nEL c halnderms SH, t N6 NO,, MHay Ss OHRd i s

attached at {MBrd QGRAELLASY,0eRENY, JMHACKLBAM tuent 95 ClHRASp@AacAYCE U al

nmoi eti es. The al kyl ene substituents are = each independently Sel ected
fromthe subsffleRfds fHeR heperrup corbRtd rEoPE n| WEHPEEiPHEedefai$ry, no nore

than threaolSalrpbsictdjeioxd, C1dweaS BRical KMRES &F,6f 8 akdl,Yer! hay,akkyl ene i's
a "l ower _al kyl ene,"™ which is an unsubstituted branched- or
straight-chaiﬂoalkylene having 1 to 3 carbons.

In another preferred embodiment, R, is either 2-CN-
phenyl, 2,3-dichloro phenyl, 2-nitro-phenyl, or 2-cyano-3-
chloro-phenyl.

15 R; right hand aryl substituents are each independently
selected from the substituents described above for alkenyl.
In a preferred embodiment, the R; aryl substituents are each
independently selected from the group consisting of: methoxy,
lower alkyl, lower haloalkoxy, CFH,, CHF,, CF,, OCH,CF,, F, C1,

20 Br, I, OH; SH, CN, NO,, NH,, methylene dioxy, NH-lower alkyl,
N(lower alkyl).,, C(O)lower alkyl, S-lower alkyl, S(O)lower
alkyl, s(0O),lower alkyl, OC(O)lower alkyl, SC(0Q)lower alkyl,
OC(S)lower alkyl, NHC(O)lower alkyl, N(lowexr alkyl)C(O)lower
alkyl, NHC(S)lower alkyl, N{(lower alkyl)C(S)lower alkyl,

25 NHS(0O)lower alkyl, N{lower alkyl)s(0O)lower alkyl, C(QO)OH,
C(0)O-lower alkyl, C(O)NH,, C(O)NH-lower alkyl, C(O)N{lower
alkyl),, S{0).NH,, S(O),NH-lower alkyl, and S(O),N{lower
alkyl),.

In another preferred embodiment, R; aryl substituents are

30 each independently selected from the group consisting of:
methylene dioxy, methoxy, lower-haloalkyl, S-lower alkyl,
lower-haloalkoxy, lower alkyl, halogen, SH, CN, OH, Cl, F,

and Br. Preferred halogens are Cl, F, and Br.



"Al kynyl ene" refers to an optionally substituted hydr ocar bon chai n
containing at | east one carbon-carbon 20 triple bond between the carbon
atons. The al kynyl ene chain has 2 to 6 carbons and is attached at two
| ocations to other functional groups or structural noieties. The

al kynyl ene oWRfey t uents are each independently sel ect ed gcruseh/bssss
substituents descri bed above for al kenyl. Mire preferably, 25 the

al kynylene is a "lower al kynylene,” which is an unsubsti tut ed
branched- or straight-chain al kynyl ene having 2 to 3 carbons.
"Aryl" refers to an optionally substituted aromatic group with at | east

one ring having a conjugated pi- electron 30 system containing up to two
conj ugat ed or fusedCarhgeyclicsysyldnwefers/|toj aulartmetiartiogyeri ving vl |

het erocyclic a har o] al f otlonall
ey erosyell L¥dtem nat{iy Q2" ¥drr3hOtRss .2 Ind ca%bﬁme%é/ %597}005558 y

19  substiephisgally ehlbshbtyted.-he aryl is either optionall y
substituted phenyl ’“cg@fcla%lalzle\fequg a ?‘80@&&1 yéubsututélptc

substituted benzot hibpyranyl,, optionall stituted car azo
optionally §ubelkx1upedama:mamlly sebafritiusad| ron-sypwatiq crdlic

tetrahydr onaphiiydey) poa inciuald WRbeRiIRRGS ieabse aﬁ%?pgeé@ée&a of Or the

Structure | ary and the Structure Rlerr] right hand
aryl . Pr eF‘éﬁ’*hl?lsybl?Wé-i&r sqd FxdcyRtitor eTh yclpabk mﬁéebeﬁ'ﬂéﬁt ly

sel ected subst EAMRA tord) preferadiff &5 aly Xo aﬁmnRL%ﬁd é?@{brﬂlﬂ the
-aryl is either optionally substituted phenyl, optionally substituted

pyridyl, opti ofargtituents ifogt Eve seRIeAtk éﬁ?r%ﬂﬁﬂ ingepensientiy Jaelected

10 from the group described above for alkenyl. Preferably, no
more than three substituents are present. More preferably,
the cycloalk is unsubstituted, evén more preferably it is an
unsubstituted cyclic alkyl. Preferred cycloalkyl groups
include cyclohexyl and adamantyl.

15 ‘Haloalk” refers to substituted alkyl or substituted
alkenyl, having no more than 4 carbons, where the
substituents are halogens and at least one halogen is
present. Preferably, the halocalk is an alkyl 1 to 3 carbons
in length and the halogens are each independently either C1

20 or F, more preferably the alkyl has 2 carbons, more
preferably the haloalkyl is a lower haloalkyl which has 1
carbon.

"Heterocyclic aryl" refers to an aryl having 1 to 3
heterocatoms as ring atoms in the aromatic ring and the

25 remainder of the ring atoms are carbon atoms. Suitable
heteroatoms include oxygen, sulfur, and nitrogen. Examples
of heterocyclic aryl include indolyl, pyridyl, quinolinyl,
and isoquinolinyl.

“Longer-length alk” refers to either longer-length alkyl,

30 longer-length alkenyl, or longer-length alkynyl; preferably,
longer-length alkyl or longer-length alkenyl. More

preferably a longer-length alk is 4 to 20 carbon atoms.



substituted carbazole, optionally substituted naphthyl, or optionally
substituted tetrahydronaphthyl. Preferred, R err] 15 substituents are each
i ndependent|ly selected fromthe group consi sting of: unsubstituted

al kyl , unsubstituted al kenyl, hal ogen, al koxy, | ower hal oal kyl, | ower
hal oal koxy, di oxy, unsubstituted aryl, unsubsty

cycl oal kyl @%‘W CN, NO, N2, NH2, nethyl ene dioxy, @Wﬁé’:’(’%ﬂ NH2,
20 CH=ENNHC(S)NH2, CH[ err] OG- unsubstituted al kyl, C(O unsubstituted

al kyl, C(ONH2, C(O NH unsubstituted al kyl, C(O) N(unsubstituted
al kyl)2, C(OOH C(O O unsubstituted 23l Kyl , NH-unsubstituted al kyl,
N(unsubsti tuted al kyl) 2, NHC( O) unsubstituted aryl, NHC(O unsubstituted

al kyl, NEN- 25 unspibisdehl tibgst 1A RY kenPCEEDWE2 £ o Nirti Rpu DERA F19t ed
al kyl ) C(Oyunsubstituted al kyl, NHC(S)unsubstifuted alkyl,
N(unsubst i t ut e¥RARFIFET SydRecaAIoN: TP SoRfRIning aNH%@)‘uﬂ%%bst i tuted

al kyl', N(unsubgdddort 88rbon dodble/ lbbn® kédvernubrd idaibesl atioi|  alSwher aryl ,
OC(O unsubstituted 30 al kyl

,. OCH2C( O) OH, S) unsubsti t ut ed al kyl,
S( O unsubst i t UFERFaIns 240 GpT ﬂsiﬂ)‘?ﬁfciﬂﬁ%e&hﬁrkylgregg sﬂ’?ut ed
alkyl} 5S- Litfgels 1 édgtine d1Reryaaliky , tS@oetstbdmn attitd.| t The dlalgeyl-,
WD 97/ 37967 \ PCT/ US97/ 05558
20 Sq er r}eRgrbuBLES IV BYOFRAaERR FEOUB Y AGHI TR Y © Psubsti t ut ed
al kyl, and S( QxdrmaihNone patbmbid Hrafdcheky| Lorgerd-length alkenfreferred Rl err]

aryl substituents are each_i ndependentl sel e fromth roup
consi sting of : SHSEATVERTRARG| BH %ngﬁ?%évf“?«d%grc%§%m& %‘fﬁe‘—iﬂfgn enyl ,
| ower - hal oal kysuybstituei: Wistibddddribed atideel., Pxaferabhyt,o&hbkokonger-

Kﬂ; ub ZJI[‘I ijt &‘3 d f‘éx@ﬁx’ alkenylin §§J besi:[til';[egt ngsﬂsiﬁg @thz aed Q@'l Qgse Qmestyclgg.’lkl\ﬂ‘ err ] !

phenyl substituent. More preferably, the cycloalk
substituent, if present, is unsubstituted, and more
preferably the cycloalk substituent, if present, is either
cyclohexyl or adamantyl.

1s “Longer-length alkyl” refers to an optionally substituted
hydrocarbon group joined by single carbon-carbon bonds and
which contains 1-20 carbon atoms joined together.
Preferably, the longer-length alkyl is 4 to 20 carbon atoms.
The longer-length alkyl hydrocarbon group may be

20 straight-chain or contain one or more branches. Longer-
length alkyl substituents are each independently selected
from the alkenyl substituent list described above.
Preferably, the longer-length alkyl is either unsubstituted
or has one cycloalk or phenyl substituent. More preferably,

25 the cycloalk substituent, if present, is unsubstituted, and
more preferably the cycloalk substituent, if present, is
either cyclohexyl or adamantyl.

‘Longer-length alkynyl” refers to an optionally

substituted hydrocarbon group containing at least one

30 carbon-carbon triple bond between the carbon atoms, and which
contains 2-20 carbon atoms joined together. Preferably, the

longer-length alkynyl is 4 to 20 carbon atoms. The longer-



More preferably, each R err] aryl substituent is independently sel ected
fromthe group consisting of: unsubstituted CJerr]-Cferr] 10 al kyl,

Cerr]-C, al koxy, |ower haloal koxy, CF3, F, Cl, Br, CN, and NOJ err].
In anot her preferred enbodi nent, Rlerr] is either 2-CN\ phenyl ,

2, 3-dichl oro Riig@®me72- ni tro-phenyl, or 2-cyano-3- chl or pcpissHsssg 15
Rl err] right hand aryl substituents are each independently sel ected
fromthe substituents described above for al kenyl. In a preferred
enbodi ment, the R err] aryl substituents are each I ndependent |y
selected fromthe group consisting of: neBhoxy, | ower al kyl, | ower

hal oal koxy, CFH2, CHF[err], CF3, OCH2CF3, F, d, 20 Br, I, OH SH, CN, NQ2,

NH2, met hyl eneleasby alkyhylohdredarpbn group Mgy dwestadight-2haill ©Od ower

21! S0 0y gt o O W88 meapcled relsd b ML N ver

al kyl ) C( O | owepubstitugnis |arenpigisiindependenky  selEcsas rfzank $he GOISenyher

al kyl , 25 NHS(Ghbsseient kitlse BidWBEbaaddove). S( @Aﬁ%}\f} lople: 1844,
C(O O lower alkyl, C(ONH2, C(ONHIower alkyl, C(ON(lower al kyl) 2,
S(O[err] NH2, Sergnpllyigs ig| giherawesubiabionkedbper has ongl ry¢lddadiy pr

I'n another preprémyad s@HDGHERE subBk SEkdntal Yhosd kb HEYS 8h¢ 30 each
i ndependent|ly sel ected fromthe group consisting of: met hg/l ene di oxy,

met hoxy, | ower SYEARdkk§bstatuenter 15| Rygsent, is ynsubskltiwedoxgnd moxer al kyl |
hal ogen, SH, Qkefddably . tHe cycloadRdsibstiRuehe] idpbat&enssadfredr F. _and

Br. 7/ 37967
PCT/ US97/ 05558¢¥80%exyz or adamantyl. 21

"Carbocycl ro aryl" "Heiedlkoky' @BEf& FB! bLyddn§odied itdJa “halsSyBi.em having all
carbon atons. The cawon tons, are . optionally substituted.
Prefera . the haloalkoxy is a “lower-haloalkoxy,” which is

an oxygen joined to a lower-haloalkyl.

AL _Disubsti 1 B-pt thvlami Deri .
More preferred calcilytic compounds are Structure I
15 derivatives where R;,, R;, R,, R,, R, 2, ¥, and Y, are as
described above for Structure I o,a-disubstituted
arylalkylamine derivatives, including preferred groups (see,
Section 1I, supra); and
R; is either phenyl substituted with one to four
20 independently selected substituents or an optionally
substituted naphthyl having up to four independently selected
substituents. R; substituents are provided in Section II,
supra., including preferred embodiments. More preferably R,
is either a substituted phenyl comprising a substituent in a
25 @meta or para position, more preferably, the substituent
pPresent in a meta or para position is either methyl, ethyl,
isopropyl, methoxy, Cl, F, Br, or lower haloalkoxy.
The activity of different calcilytic compounds was
measured using the Calcium Receptor Assay described below.
30 Examples of compounds having an IC;, < 50 uM include compounds
i, 9, 17, 25, 29, 42, 56, 79, 90, 101 and 164; examples of



"Cycloal k" refers to an optionally substituted cyclic 5 al kyl or an

optionally substituted non-aromatic cyclic al kenyl and i ncl udes
nonocyclic and nmultiple ring structures such as bicyclic and
tricyclic. The cycloalk has 3 to 15 carbon atons, preferably, 5 to 12
carbon atons. I substituents for the cycloalk are

i ndependent |y _%@%@@é 10 fromthe group described above foFGQP%2ﬁ§5?
Preferably, no nore than three substituents are present. More

pref erably, the cycloal k is unsubstituted, even nore preferably it is
an unsubstituted cyclic al kyl. Preferged cycl oal kyl groups i ncl ude
cycl ohexyl and adamantyl. 15 "Hal oal k" refers to substituted al kyl

or substit ut edpreferredkéspounBaVhaigngOariaicg &k hoo (41 dachais combaimis he
substituents are hal ogens_and_at_least one_hal ogen_is

present. .
Preferably, thé’ i dal R i%ak’ali@ 31 t¥33¢8arbmé? 434 ﬁ“’l'eﬁgt [39and t he
hal ogens are eeath éedepemisntzby 3.t lbe; Xd3,2004 pr116, DI e aefE2BblY the
al kyl has 2 ca ns,._No pref er y e o] yl,is o] hal oal kyl
whi ch has 1 w'g'arlﬁgn.we' 132, 14%?@+'ocl§grigﬂdrg%b'rjéélér gs%b agr‘n9 aryl
having 1 to53 and i17e;candtexaBplss dfngord preferrddiecompowrds bavimg annd t he 25
remai nder of t?g ri ng atgm(.}l %91&&{%8” al QJTB o éuiltgab5ﬁ 21 2Qet§5roatom3
i ncl ude oxygen; Sul fur, a nlfrogen. anpl s ~' TT6f “het'éerocyclid aryl
i ncl ude indol y#9, pA3.i 4%l ,4&uiemol SyBL, 63, 64ndeS.s6Fui 6] i7Ry| 74, 96,
"Longer -1 ength K", sr.ef ei fher n - t I I er-length
al kenyl, or | o%g%a’r- ogr'\gﬁlé'a}lﬁﬁhy#}'prﬂé 'e?'ggl'y?ﬂg' Ihaf (l%igge'r ?‘éh%'m kyl or
| onger - | engt h aRXerdgle, MT.e 129, JAWGf @3hobllp3a I¥hgdsS) ektfi-h1aVk 338.4 to 20

carbon aton®. 139, 140, 141, P297{437994s, 146, 148, 149, 150, 151, 153,
PCT/ US97/ 05558
154, 156, 157, 159, 160, 163, 166, 167, and 168.

B. Structure II Compounds

Structure II compounds have the following structure:

Structure II

Rs R4
R ' )</R5
1\\2,/’\\\]///\\\ﬁ
R, .

15
In one embodiment R,, R,, R,, and R, are as described
above for Structure I «o,o-disubstituted arylalkylamine
derivatives, including preferred groups (see, Section II,
supra); and _
20 Rs is either an optionally substituted naphthyl having

one to four substituents independently selected from the
group consisting of methyl, ethyl, isopropyl, methoxy, Cl, F,
Br, or lower haloalkoxy, preferably the naphthyl is

unsubstituted; or a substituted phenyl having one to four



22 "Longer-length al kenyl"” refers to an optionally

substituted hydrocarbon group containing at |east one car bon- car bon
doubl e bond between the carbon atons, and which contains 2-20 carbon
atons joined together. Preferably, the 5 longer-length alkenyl is 4 to 20

carbon at ons. wih&e430€r - | engt h al kenyl hydrocarbon gr oprrosvyebsss
straight-chain or contain one or nore branches. Longer-|ength al kenyl

substituents are each i ndependently selected fromthe al kenyl

substituent |ist described above. Preferably, the longer- 10 |length

al kenyl is either unsubstituted or has ores cycl oal k or phenyl
substituent. Mre preferably, the cycloal k substituent, if present, is
unsubsti t ut ed, sahstimreat witlprasf beadsl pne haubspdtesritk inud e tauent pard

present, is ei a @g(%p ; g engt h -
al kyl" refers oggﬁl%‘ ts%%é%%e J"Bg{hlet gte tcghsh%/t}rngcar bolrév%?og%k%lol ned by
si ngl e carbon- mtbgw.b@hds!“am. and \oweh hediordkepsy.1 mege Ruefenabiy®s j oi ned
t oget her. g*f‘lllsyﬁr%;&tl eR%He bEPAIdE akkylpasatﬂoﬁo enCREAPN at oms.

The | onger -1 engt h rocarbon group nmay b strai ght-chain or

contai n one %r mﬁeréhla{mch% reme%mg@r Rs stFbﬁmnﬁSaﬁwlinéewﬁnsém s are

each i ndependenih ¥e-8&d Q‘i—&ﬁdthe grbhy rgohggs@u}gegyl ekl uent |ist described
above. Pref erably, | onger - ggb Jfa Kyl is eit her unsubstituted
¥

or has one cycIIGHFR‘I??rl%F\l‘)‘BfI Sseuey YoyPE-RIOPLRRBN .y 1OYST t he

cycl oal k subst ighygn} ,hdlgg&ge%qntml %Hgngypsﬁ | had o, and nore preferably
the cycloal k substituent, if pres ei t her ohexyl or
adamant y! . Pm“l_id‘ﬁﬁe?hﬂteﬁgtii’? B?Rﬁfp”zr@fré g d?;?n optionally

substi t ut econydr OCaf\hEHheﬂ'rﬁttBn@@atﬁia{tl AY Rfid 838t MR hIRy I ; CalidON
triple bond between the‘a_fz ? cont ai s _2-20 carbon

at oms j oi ned t Syeth@Pt enﬂTeancYg\f?ﬁﬁé?’lT%’ﬁ@Y P AR 4 (o 20
carbon atoms. TEBhentgheggl; 2- (3-furanyl)phdy13763786(4,2, -benzisothiazol) ;
PCT/ US97/ 00555%referably. R; is not 3,4 dimethoxy phenyl; 23
further provided that if R; is 4-methoxy-phenyl, then R,
15 1is not 2-cyclopentyl-phenyl; 2-CH,-phenyl; 2-benzyl-phenyl; 3-
CH,, 4-CH,S0,-phenyl; or 4-(1,2,-benzisothiazol);
further provided that if R; is 4-Cl-phenyl, then R, is
not 2-CH;-phenyl , 5-iso-propyl-phenyl; 2-CH,-phenyl; 4-CH,-
phenyl; phenyl; 2-Cl-phenyl; 4-Cl-phenyl; 2-methoxy, |
20 4-CH,CHCH-phenyl; 3,4 CH,-phenyl; 2,4 CH,-phenyl; 2,3 CH,-
phenyl; 2-iso-propyl, 5-CH,-phenyl; pridyl; or 1-imidazole; 4-
(1,2, -benzisothiazol); preferably, R, is either not 4-Cl, or
R, is 3,4 dichlorophenyl; and '
further provided that if R; is 3,5, dimethyl, 4-methoxy-
25 phenyl, then R, is not 4-CH,, 6-CN-2-pyridyl; or
thicphenecarboxamide; preferably, R: is not 3,5, dimethyl, 4-
methoxy-phenyl.
In another embodiment, R,, R,, and R, are as described
above for Structure I o,a-disubstituted arylalkylamine
30 derivatives, including preferred groups (see, Section II,
supra) ;
R; is either an optionally substituted naphthyl having

one to four substituents independently selected from the



| engt h al kynyl hydrocarbon group may be straight-chain or contain one
or nore branches. Longer-I|ength al kynyl substituents are each

i ndependent|ly selected fromthe al kenyl "substituent |ist described
above. Preferably, the longer- 5 length alkynyl is either unsubstituted or
has one cycl @ $39967 phenyl substituent substituent. MperBéflosisghb! V.

t he cycl oal k substituent, if present, is unsubstituted, and nore
preferably the cycloal k substituent, if present, is either cycl ohexyl
or adamantyl. 10 "Hal oal koxy" refers to oxygen joined to a "hal oal k. "
Preferably, the hal oal koxy is a "l ower- gl oal koxy,"™ which is an oxygen
joined to a | ower-hal oal kyl . - A. [err], [err]-D substituted

B- Phenet hyl angrmupDebheidtiinigsof methyl, etyle psafrepyid meatheklrytqls epnpounds
are Structuregl 1 erivativ wher e er err , R4, Rerr], Z
Y[err] and Y[&rr ]aigr go‘%tesr Ralodt SLY i BET 55%%% ‘-T%c?r ng%l?%lg'guﬁ'ﬁ I
[err],[err]-dussibstitetesti or a aupbtitytaihphenylehavang wee, tonfdutdi ng

preferred gro . aoSection 11, supra). d, err] is

ei t her phenyl sut(sl?ﬁ%%rf é"&tW%ﬁgggtt%ﬁ o%rgsg%)t‘fe%‘ eﬁ%nadé"nettlayuégaé'@t ed

subst it uenfs pesizdoppsélmcted from thelgtauputensistphghyf: mevhyly up to four

| ndependent |y ect S Ltye . I apSU | are provided
oS5 8hcon * WRHELYETLE, P 851 gBlUSi) MESL SR

in Section I, g preferred e 'é{'preferably
Rl err] i smexe preferabllysa imarhody phe priesenhpin theagparasgbsméttauent in a 25

neta or para pasicibRD eVl fiodd SLEE v, Bfie StRGLE : S?tﬁ[‘t in a
meta or para position ei's e‘?? her nmet hy ,Y et E?/I , ﬁ%r%‘bbyslt}gﬁe oxy, O,
F, Br, or |ovwe¥e iareesndsnyly selected fromethetgnpupycensigicingrefitt cal cilytic

conmpounds 19@Smethox§f afdWe@nattidittyt Nes Galwek UH1IRAC e PbR r AR BY1IRGSLT | bed
bel ow. 30 Exanpl es_of conpounds having an I(err] < 50 [err] Minclude

conpounds lawergalkyl, balogeyp, §H, Q§f OHg CLOF.13M4 Afd #Bd: exanpl es of
WD 97/ 37967 R, is either 2-CN-phenyl, 2,3-dichloro Fabh{/B9 74 -A3858-

rhenyl, 2-cyano-3-chloro-phenyl, an optiocnally substituted
Pyridyl, an optiocnally substituted benzothiopyranyl, or an

15 optionally substituted carbazole, where the optionally
present substituents for the pyridyl, benzothiop&ranyl, and
carbazole as described in Section II supra, for aryl R,
substituents, including preferred substituents, and are even
more preferably independently selected from the group

20 consisting of: methoxy, lower-haloalkyl, S-lower alkyl,
lower-haloalkoxy, lower alkyl, halcgen, SH, CN, OH, Cl, F,

and Br.

C. R.-group Stereochemistry
25 The different calcilytic compounds described herein can
have different stereochemistry around different groups. In
an embodiment of the present invention the Structure I
compounds have the following absolute configuration structure

with respect to R;:



24 preferred conpounds having an ICerr] < 10 [err] M i ncl ude conpounds

2, 3, 7, 8, 26, 27, 32, 33, 35, 37, 39, 41, 45, 48, 49, 59, 61, 66, 68,
71, 75, 93, 98, 103, 104, 110, 111, 114, 123, 124, 125, 128, 132, 144,
147, 152, 155, 158, 161, 162, 169 5 and 170; and exanples of nore
preferred comppsggeghavi ng an IClerr] < than 1 [err] M ipettishossss
conpounds 5, 6,-19, 20, 21, 28, 38, 40, 43, 44, 46, 47, 50, 51, 63, 64,
65, 67, 69, 72, 74, 96, 105, 106, 109, 112, 113, 115, 116, 117, 118,
119, 120, 121, 122, 126, 127, 129, 130, 131, 133, 134, 135, 136, 137,
138, 10 139, 140, 141, 142, 143, 145, 143 148, 149, 150, 151, 153,

154, 156, 157, 159, 160, 163, 166, 167, and 168. L Structure
TT Compounds Structure ||l conpounds hd&%e e follow ng structure:
Structure 11 [err] 15 = In on nbodi mrent R err], R2, R3,
and ‘Rlerr] are as described /aK €3 Y2 S r e JRs
[err],a-disubstituted arylal k Zaningv\Léﬂderigativeé@ I ncl udi ng preferred
groups (see, Section |1, supra); gnd 20 Rlerr] is either an
optionally substituted napht hyl havi ngRa one to four substituents

I ndependently selected fromthe group consi sting of nmethyl, ethyl,

| sopropyl, nmethoxy, Cl, F, Br, or |ower hal oal koxy, preferably the
napht hyl is unsubstituted; or a substituted phenyl having one to four

The calcilytic compounds described herein can be
formulated as a pharmaceutical composition to facilitate the
5 administration of the compound to a patient. Preferred
formulations contain a pharmaceutically acceptable carrier
and a calcilytic compound as described in Section II, supra.,
including the different embodiments.
Examples of suitable carriers are provided below, in
10 Section V, “Administration,” and include calcium carbonate,
calcium phosphate, lactose, glucose, sucrose, gelatin,
vegetable oils, polyethylene glycols and physiologically

compatible solvents.

15 1V. TREATMENT OF DISEASES OR DISORDERS
Compounds inhibiting calcium receptor activity can be
used to confer beneficial effects to patients suffering from
a variety of diseases or disorders. Diseases or disorders
which can be treated using a calcilytic compound are known in
20 the art and can be identified using the present application
as a guide. For example, diseases or disorders can be
identified based on the functional responses of cells
regulated by calcium receptor activity.
Diseases and disorders which can be treated using the
25 calcilytic compounds described herein include those due to
different cellular defects related to calcium receptor

activity in different cells, such as a defective calcium
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25 substituent with at | east one substituent in a neta or para
position selected fromthe group consisting of: |ower alkyl, nmet hoxy,
C, F, Br, and | ower hal oal koxy, nore preferably a met hoxy i's present
in the para Qis§RbgosPosition; even nore 5 preferably, the

Rl err] substituents are independently sel ected fromthe group

consi sting of: methoxy, | ower - hal oal kyl, S-1ower al kyl,

| ower - hal oal koxy, | ower al kyl, halogen, SH, CN, CH Ci1, F, and Br.
provided that Rlerr] is not 6-CN2-pyridy ; and 10 further provided
that if Rerr] is 3,4 dinethoxy-phenyl, then Rl err] is not

CH[ err] (CH2) [ eecdpdorhenyan abnoyitdl0painbydt -thealyd:;unQrQ:egnlfmﬁyl a
2- CN- phenyl ; 3-f.uran h or 4-(1 enz sot 7
preferably, Rﬁ%ﬁ FGrive ﬁ%?}% S% %PﬁS&?&b ﬁ?ﬁ? byOh el q‘?’%ﬂrt her provided
t2 hat : f R 1(_'ar Ir kecq:%mebhcx;demﬁemﬂlre, pth&).anerax%] aJ::Exlormzl rmimberc-}%f

cycl openty ; eny - :
4-CHerr] SO e?r%"eé%enygtl °§ % élaj‘,c-lé'gnm sék%?azol ); further
prgv! ded that if M};n%g@b}{%mﬁml y%,aﬂ;s%mpmg trlxe nallr;épﬂmcl-Bl - phenyl
, 9= 1 SO-Propygg P Bhe: art,~Tntidding pTHP t"oﬁ yhs
2-C - phenyl; 4-d% pheny met hoxy, ‘-U - pﬁeny ; é
CH[ er r ] - phenypargthyrci-¢sidsy| caltiBogHB secretisite byl C-ellso- ppmpyl
5- CH3- phenyl ; Ll o Oﬁy lode BhORZALE e anAt{ ca* sé e%’loheﬂi %%Elror 2 lhenyl and

preferably, R4 Iiselt not 4-Ci, R e IS 3

further provi 8eebh tﬂ‘l@Fti?naR‘[ 69?1]’01}595%53 ﬁ?ﬁﬁé@#ﬁd WAthE‘ilkféﬁyenQS phenyl
then Rlernb i gifdsed gfl[&rsro]rdeﬁs CN-2-pyridyl; or t hi ophenecar boxani de;
preferably, Rerr] is not 3,5, dinmethyl, 4- met hoxy- phenyl .

I'n anot her enbodi Mt exppRYe.| isptaned ostaqPlREET rjesRERd AkO JESERPRIRS

above for Strggtede chnb&iddathionrds dk@f&&tmwwctaa«r y:hahkadz&@bga@mﬁ%g
derivatives, incl udi ng%!? %Frred [ oups gi Section |1

a);
Rlerr] is ei t FBFreasesp Py a§& 1P9 (RRELLY kS RPF BRRHLAgation BEe to four
substituents lineeqeidenit \cazel erh@dabéonid fea>]; in osteoclasts are

15 associated with the inhibition of bone resorxrption.

Renin secretion from juxtaglomerular cells in the kidney
is depressed by increased concentrations of extracellular’
Ca*. Extracellular Ca* causes the mobilization of
intracellular Ca?* in these cells. Other kidney cells respond

20 to extracellular Ca? as follows: elevated Ca? inhibits
formation of 1,25(0H),-vitamin D by proximal tubule cells,
stimulates production of calcium-binding protein in distal
tubule cells, and inhibits tubular reabsorption of Ca?* and
Mg?* in the thick ascending limb of Henle's loop (MTAL), and

25 reduces vasopressin action in the cortical collecting duct.

Other examples of functional responses affected by
extracellular Ca? include promoting differentiation of
intestinal goblet cells, mammary cells, and skin cells;
inhibiting atrial natriuretic peptide secretion from cardiac

30 atria; reducing cAMP accumulation in platelets; altering
gastrin and glucagon secretion; acting on perivascular nerves
to modify cell secretion of vasocactive factors; and affecting

cells of the central nervous and peripheral nervous systems.
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26 group consisting of nethyl, ethyl, isopropyl, nmethoxy, d, F,

Br, and | ower hal oal koxy, preferably the naphthyl is unsubstituted; or
a substituted phenyl having one to four substituent with at | east one
substituent | Ry@ofsbgy Or para 5 position selected fromthe gCoOWE97/05558
consi sting of: nethyl, ethyl, isopropyl, nethoxy,” Cl, F, Br, and | ower
hal oal koxy, nore preferably a nethoxy is present in the para or neta
position; even nore preferably, the remaining R err] substituents are
I ndependent|ly selected fromthe group cong?sting of: 10 net hoxy,

| owner - hal oal kyl, S-1ower al kyl, | ower-hal oal koxy, | oner al kyl,

hal ogen, SH, CN, OHPiggases apgdligorderg| which mightpperyreatgdedy her

2- CN-phenyl, 2, 3dbatdd’ BaBb@Won Endidftlzted cel8NYinciude bone and
2-cyano- 3-chl oro-phenyl, an o&t ionally substituted pgrl dyl, an
optional |y subdiperrbiredakedtdisgpfea sy digprdars:shypanagabhysoidigst it ut ed

carbazol e, wherg@okbeoPRiNeOBEhIBAl nerildS 8Pbrent Rbbh e Bedzbids,! Berowd, dy! ,

benzot hi opyranyl, and car bazol e_as described_ in Section Il supra, for
aryl Rlerr] 5 "Pegfdpt¥aumienfRinal, cPEY iRy upy ot POSE2 AASVCPE REAVE, C8RY are
even nore [Haahgé Aldithl AgleRaNEeNis a8l &6 tRGebt O3B MBEnaEAUP 20

consi sting of: t hoxy, | r- hal oal kyl, S-1ower _al kyl,

ovier - hal oal ko3 SCFERRs SRAKSREY nAFGERAFSeaRraiiNe Bipedeaes puch as 14

C Rl err] - group sAtzhe ooahandstéabe] SHunt ingtdhes diilskas€ rindC phfkinsbnts conpounds
descri bed hereicﬂ can have different stereaochem stry around different

groups. In SeaRS o ASBGR A "BPC1h PP ERN CPRAH P A PHE Sy (Bt e |

conpounds hawe dilserdeat, obsagsiatesebupel siorf digarderprpastrtedunadic W th

respect to Rz stress disorder, schizophrenia, neurocleptic malignant

syndrome, and Tourette's syndrome; diseases involving excess

water reabsorption by the kidney, such as syndrome of

inappropriate ADH secretion (SIADH), cirrhosis, congestive

15 heart failure, and nephrosis; hypertension; preventing and/or
decreasing renal toxicity from cationic antibiotics (e.g.,
aminoglycoside antibiotics); gut motility disorders such as
diarrhea and spastic colon; GI ulcer diseases; GI diseases
with excessive calcium absorption such as sarcoidosis;

20 autoimmune diseases and organ transplant rejection; squamous
cell carcinoma; and pancreatitis.

While calcilytic compounds of the present invention will
typically be used to treat human patients, they may also be
used to treat similar or identical diseases or disorders in

25 other warm-blooded animal species, such as other.primates,
farm animals such as swine, cattle, and poultry; and sports
animals and pets such as horses, dogs and cats.

Preferably, calcilytic compounds are used in the
treatment of bone and mineral-related diseases or disorders.

30 Bone and mineral-related diseases or disorders comprise a
diverse class of disorders affecting nearly every major organ
system in the body. Examples of bone and mineral-related

diseases or disorders include osteosarcoma, periodontal
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27 [err] [11. Pharmaceutical Conposition The
calcilytic conpounds descri bed herein can be formul ated as a
pharmaceutical conposition to facilitate the S administration of the
conpound to awwpéwmegyy. Preferred formul ati ons contai N geruserossss
phar maceutical ly acceptable carrier and a calcilytic conpound as
described in Section Il, supra., i ncluding the different enbodi nents.
Exanpl es of suitable carriers are provided below, in 10 Section V,

"Adm nistration,” and include cal ci um caramonat e, cal ci um phosphat e,

| act ose, glucose, sucrose, gelatin, vegetabl e oils, polyethyl ene

gl ycolss gng phyisesssgi qubyre healduspawqgoagspm%?pz;heumgrgvm rZEEQtTg/FNT
OF DI SEASES ORfhSGR Ve i _ N
= RO lseaggheélciaﬁ égﬁ cpl fgpa%#%ﬁﬁﬁ?cgﬂffering

activity can be used to confer ects 1o ps
from a var pRd PefpoRPEAEisSes Naredpreferably. Draleidptioconpemde rge

whi ch can be t&ead @3 ¥8edld oBrégidiiokyL! Ca CARRALOGrALEcEdIAWaa !By, 20 the art
and can be identified using the present application
reduced bone density and an increased susceptibility to

fractures. Osteoporosis is associated with aging, especially
in women.

One way of treating osteoporosis is by altering PTH
secretion. PTH can have a catabolic or an anabolic effect on

10 Dbone. Whether PTH causes a catabolic effect or an anabolic
effect seems to depend on how plasma levels of PTH are
altered. Wwhen plasma levels of PTH are chronically elevated,
as in hyperparathyroid states, there is a net loss of bone.
In contrast, intermittent increases in plasma PTH levels, as

15 achieved by administration of exogenous hormone, result in
new bone formation. Anabolic action of PTH on bone is
described, for example, by Dempster et al., Endocrin. Rev.
14:690~-708, 1993,

As demonstrated by the Examples provided below,

20 calcilytic compounds stimulate secretion of PTH. Such
calcilytic compounds can be used to increase bone formation
in a patient, for example, by intermittent dosing, thus
achieving interﬁittent increases in the circulating levels of

PTH.

25 Y. _ADMINISTRATION
The calcilytic compounds described by the present
invention can be formulated for a variety of modes of
administration, including systemic and topical or localized
administration. Techniques and formulations generally may be
30 found in Remington's Pharmaceutical Sciences, 18® ed., Mack
Publishing Co., Easton, PA, 1990 (hereby incorporated by

reference herein).



as a guide. For exanple, diseases or disorders can be I dentified based

on the functional responses of cells regul ated by cal ci um receptor
activity. Di seases and di sorders which can be treated using the 25
calcilytic conpounds described herein include those due to di fferent
cel lul ar def eqjotzrégat ed to cal ci um receptor activity ipcrhtdohossat
cells, such as a defective cal cium WO 97/ 37967

PCT/ US97/ 05558 28 receptor or an
abnormal nunber of calciumreceptors, a defective intracellul ar
protein acted on by a cal cium recept3ar, or a defective protein or an
abnor mal nunber of proteins acting on a calciumreceptor. 5

Functional response®uighbie|dosageiomeedimparke depesidynpon ther ggenr are
known in the arhe tdiftleVdt %te%H £HC b2, D¥ral, trAREAMEIQN Brid] S,

calcitonin secretion by Ccel bone ‘resorption by osteoclasts, and
Ca[err] secret FYAO2AL, kPHr?éy igdecwion (paxmnearabhct iS9AhI dosagsofeR™s ar e

associ ated W t Rudhid @188k thk0coffctBASES ﬁracsh&om%@é cell whetherd @he€Xanpl e,
i sol'ated osteocl asts respond to 1 ncreases in the concentration of

extracel | ul & CaFest |cedttis PEpPERHIRIR ﬁ@]‘ltlce?'H&aéaE@%t i9¥ LeafEYHIR- ar i si ng
partly from t hgopDdidmpia} |ﬂi&rﬂ£cologzbﬂi @bk lorCabiigdditibAs €ases in

[Ca[err]][err] .in osteoclasts are 15 associated with the inhibition of

bone resor pt i ofjected into the.blpad, sFEeam SEPRIt ey RPLY rer BFBRY celIs in
t he ki dney fagtéanaes Sabwhyin thecased aaanaediudal tensidaratxéiaaGakhul ar

as toxicity and dosage forms which retard the compound or
10 composition from exerting its effect.

Compounde can also be formulated as pharmaceutically
acceptable salts and complexes thereof. Pharmaceutically
acceptable salts are non-toxic salts in the amounts and
concentrations at which they are administered. The

15 preparation of such salts can facilitate the pharmacoclogical
use by altering the physical characteristics of the compound
without preventing it from exerting its physiological effect.
Useful alterations in physical properties include lowering
the melting point to facilitate transmucosal administration

20 and increasing the solubility to facilitate administering
higher concentrations of the drug.

The pharmaceutically acceptable salt of the different
compounds may be present as a complex. Examples of complexes
includé an 8-chlorotheophylline complex (analogous to, e.g.,

25 dimenhydrinate:diphenhydramine 8-chlorotheophylline (1:1)
complex; Dramamine) and various cyclodextrin inclusion
complexes.

Pharmaceutically acceptable salts include acid addition
salts such as those containing sulfate, hydrochloride,

30 fumarate, maleate, phosphate, sulfamate, acetate, citrate,
lactate, tartrate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate, cyclohexylsulfamate and

quinate. Pharmaceutically acceptable salts can be obtained



Ca[err]. Extracellular Ca[err] causes the nobilization of I ntracel | ul ar
CaJerr] in these cells. Oher kidney cells respond 20 to extracellular
Cal[err] as follows: elevated Ca[err] inhibits formati on of
1,25(OH)2-vitamin D by proxi mal tubule cells, stinmul ates production of
cal ci um bi ndi ein in distal tubul e cells, and inhjhi | ar

9 1
r eabsor pti onw(}? g| err] and My[err] in the thick ascenﬁlggﬁ’%%yof

Henle's | oop (MIAL), and 25 reduces vasopressin action in the corti cal

col | ecting duct. O her exanpl es of functional responses affected
by extracellular Ca[err] include prsgnoting differentiation of
I ntestinal goblet cells, manmary cells, and skin cells; I nhi biting

atrial natri ufedn acpdptsubk aecdiwivoehldrizmaesd dinleidOacid,r kalfwduci ng cAVP
accunul ation [n. platelets; alterin . gasttin and gl ucagon _secretion;
acting on per?c\:/la&s)'cﬁ’ 8?§kﬁ°ef|’l\‘/:e§c”{’ sg?‘ﬁa%cgf’f’ﬁéteaﬁetégc?‘é’t ofi*bF % asoact i ve
factors; and a¢¥dcllapgic acideltasrtaki¢ hecige mhakinireaebds and peri pher al
nervous syste . 9 96 . . .
PCT/U897/0555@§Ehanesulfon1c acyg? eZAgg;sﬁafanlc acid, bi;g;zenesulfom.clDi seases
and di sor dér sagid.c jp- hohienepel fordat adidy cyclolmeslenl tapidased, upon t he

affected cell g,nd 16! ﬁgﬁ'bgﬂgn@}q‘ic ?%ién neral -rel ated di seases or
IS

di sorders; hypoparat hyroi di’ ose of the central nervous system such
as sei zures, strolRharmgcentigallviareeptpileakates dlisp) imgludeybasia- i nduced

nerve cell  aaa{30R0Ea1cHGHcR2eCRILS dofie bR iAbefid g0 NEONAL

di stress, epil epsy, neurodegenerative seases “suc Al zhei nmer's
di sease, Hunt FHATERYICHiNGe 5 SRPLMG . PAIeihanetamine, eghglensdiaminesnti a, nuscle

tension, doprRspiRAne ApticehYne PANLkirhih, dcaPEAR!, 19PRARS! WSahOlR, Sive
di sorder, post-traumatic stress disorder, schizophrenta, neuroleptic
mal i gnant potassium, sodium, ammonium, alkylamine, and zinc, when

acidic functional groups, such as carboxylic acid or phenol

are present. For example, see Remington's Pharmaceutical

Scgiences, 18t ed., Mack Publishing Co., Easton, PA, p. 1445,

15 1990. Such salts can be prepared using the appropriate

corresponding bases.
| Pharmaceutically acceptable salts can be prepared by
standard techniques. For example, the free-base form of a
' compound is dissolved in a suitable solvent, such as an

20 aqueous or aqueous-alcohol in solution containing the
appropriate acid and then isolated by evaporating the
solution. In another example, a salt is prepared by reacting
the free base and acid in an organic solvent. (See, e.g.,
PCT/US92/03736, hereby incorporated by reference herein.)

25 Carriers or excipients can also be used to facilitate
administration of the compound. Examples of carriers include
calcium carbonate, calcium phosphate, various sugars such as
lactose, glucose, or sucrose, or types of starch, cellulose
derivatives, gelatin, vegetable oils, polyethylene glycols

30 and physiclogically compatible solvents. Examples of

' physiologically compatible solvents include sterile solutions

of water for injection (WFI), saline solution and dextrose.



syndronme, and Tourette's syndrome; diseases involving

excCcess wat er

reabsorption by the kidney, such as syndrone of | nappropriate ADH

secretion (SIADH), cirrhosis, congestive 15 heart failure,

and nephrosis;

hypertensi on; preventing and/or decreasing renal toxicity fromcationic
antibiotics (ewdgwsmer ami nogl ycoside antibiotics); gut notilprayussimesssglier s
such as di arrhea and spastic colon; G ulcer diseases; (3 diseases

Wi t h excessive cal ci um absorption such as sarcoi dosi s;

di seases and organ transplant rejection; squanpus

20 aut oi mmune

cell carcinom; and
pancreatitis. VWil e calcilytic codpounds of the present

w | | typically be used to treat human patients, they may also be
used to treat sim | afhecalgbliticarompanssesan bedpdBiRiStered 15 ot her

war m bl ooded aniggRke,HMEC kEsress YRR EPiny RREr&AfenBRE € Sint raper{t@mnBu@Ni Mal s such

as swine, cattle, and poultry; and sports ani mal s

and pets such as

i nvention

horses, dogs angubgstaneous, intramps@flerapeyal.c&PRifak | (Er%%?%ﬁﬁ 5 f% used

in the t r eateFRRtmRlosh® B R s FFNEIGA. - I Bd 2 s9Htehe AAREn Y rdb ok der s.
Bone and mineral -rel at ed di seases_ or disorders coqgrlse a dlverse

cl ass of di sot doral AESEpHERTIeR: 1§ RRFEPYYHE] oF OBy

adminiSETREHeRm t he

body. Exanpl es @Gbrbefmpaay tdebaporirisacef be fomﬁmslﬂfo di sorders

i ncl ude osteosarcons, periodontal
PCT/ US97/ 05558 conventiona

oral dosage forms such as caggyges, ta&}gg%segnd

fracture heal i nQigasd ¢aephhdtions, suditagbbpiips, eliktidy,i hhd, cobdagrtrated
di sease, hunnra@Fhégercalcenia mal i gnancy, and osteoporosis. Mre

preferably, cal

1 ¢ conpounds are used to treat osteoporosis,

di sease charmxteri zedldgrnasiveaducmjénri@ndeps&dnyeam aininhsrreasdod) may

susceptibi 111y 49 yeeq {80! Yl Bam@hAIROT R vkiiodssS A6k Alsiths Wb AO 0.

especially

and subcutaneous. For injection, the compounds of the

invention are formulated in liquid solutions, preferably, in

physiologically compatible buffers or solutions, such as

15 saline solution, Hank's solution, or Ringer's solution. In

addition, the compounds may be formulated in solid form and

redissolved or suspended immediately prior to use.

Lyophilized forms can also be produced.

Systemic administration can also be by transmucosal or

20 transdermal means. For transmucosal or transdermal

administration, penetrants appropriate to the barrier to be

permeated are used in the formulation. Such penetrants are

generally known in the art, and include, for example, for

transmucosal administration, bile salts and fusidic acid

25 derivatives. In addition, detergents may be used to

facilitate permeation. Transmucosal administration, for

example, may be through nasal sprays, rectal suppositories,

or vaginal suppositories.

For topical administration, the compounds of the

30 invention can be formulated into ointments,

creams, as is generally known in the art.

salves, gels, or

The amounts of various calcilytic compounds to be

administered can be determined by standard procedures taking

a

30



One way of treating osteoporosis is by altering PTH secretion. PTH can
have a catabolic or an anabolic effect on 10 bone. \Wether PTH causes a
catabolic effect or an anabolic ef fect seens to depend on how pl asna
| evel s of PTH are altered. Wien plasma | evels of PTH are chronically

el evat ed, wovrhsfenyper parathyroid states, there is a net peqassofbssipone.
In contrast, intermttent increases in plasma PTH | evel s, as 15 achi eved by

adm ni strati on of exogenous hornone, result in new bone formati on.
Anabolic action of PTH on bone is descri bed, for exanple, by Denpster
et al., Endocrin. Rev. 14: 690- 709, 1943. As denonstrated by

t he Exanpl es provided below, 20 calcilytic conpounds stinulate secretion of
PTH. Such ial ackypbatc faonqmsuradshcm dhe oempbund IQGr &z bhee fornmation
in a patient, fo I b ttent [ hus I eving
internittent i ncgrléégér{)l% hiéifcl rcu g’@e‘l Q:%e dg8. 5HeR, 3 m{125 v

ADM NI STRATI O\weight of theTbetnaiml b;xmmecdlipeumjsrdémdbedaégod;heepr esent

i nvention can for f o] stration,

I ncl udi ng systemc agzg’éta%’%ggal or F@%&;ﬁ}éﬁc of”};‘i,%% m;rﬁ"? sottPa [Qoan@t%echm gues

and fornul abi obts hgepensideredpgre)&nd@n fomrhdse mﬂ?mmm skiPhdmgbeut i cal

Soi ences, | B0 6kt Canadlih, so soPUhl bhROnERoecn BBH g Piand 390 (her cby

|ncorporated by nce here
PCT/ US97/ 05558mg/kg, preferably 0.01 and 20 mg/kg of the ayimal to be Sui t abl e

dosage fornms, {fedpangt. depend upon the use or the route of entry, for
exanpl e, oral, transdermal, trans- mucosal , or by injection
(parenteral). Such dosage forns shoul d all ow the conpound to reach a
target cell whefhemxbfiSles |

. 10 The examples provided below, like the other examples

provided herein, are not intended to limit the claimed
invention, but rather illustrate different aspects and

embodiments of the present invention,

EXAMPLE 1: Calcium Inhibitor 2

15 This example illustrates the use of the Calcium Receptor
Inhibitor Assay. Calcilytic activity was measured by
determining the IC,, of the test compound for blocking
increases of intracellular Ca? elicited by extracellular Ca?
in HEK 293 4.0-7 cells stably expressing the human calcium

20 receptor. HEK 293 4.0-7 cells were constructed as described
by Rogers et al., J. Bone Miner. Res. 10 Suppl. 1:8483, 1995
{(hereby incorporated by reference herein). Intracellular Ca*
increases were elicited by increasing extracellular Ca?* from
1 to 1.75 mM. Intracellular Ca* was measured using fluo-3, a

25 fluorescent calcium indicator,.

The procedure was as follows:
1. Cells were maintained in T-150 flasks in selection

media (DMEM supplemented with 10% fetal bovine serum and 200
fg/mL hygromycin B}, under 5% C0,:95% air at 37 °C and were

30 grown up to 90% confluency.



5 target cell is present in a nulticellular host or in culture. For

exanpl e, pharnacol ogi cal conpounds or conpositions injected into the

bl ood stream shoul d be soluble. O her factors are known in the art,
and include considerations such as toxicity and dosage formnms which
retard the conwowmsheer 10 conposition fromexerting its effe®CIUSY05558
Conmpounds can al-so be fornul ated as pharnaceutically acceptable salts
and conpl exes thereof. Pharnaceutically acceptabl e salts are non-toxic
salts in the anbunts and concentrations at which they are adm ni stered.
The 15 preparation of such salts can faciBFtate the pharnmacol ogi cal

use by altering the physical characteristics of the compound W t hout

preventing it from éeer Thadrediym yaps derarfisdapndithec £e1l mongdayey was

alterations in phutdacalidd Qﬁ@ﬁtﬁlf‘o%phﬂﬁélﬂiﬁfféﬁ\!@rdaﬂgne (pHShek&pd tdeng7 poi nt
to facilitate transnucosal admnistration 20 an Lacreasi.ng t he sol ubility

to facilitate adhi niAEFe¥the second,wash, %B‘Hc‘éﬁt')rz?lz oFRTAin; BBS Hag

The phar naceutlsaaéwaaacmbkedswﬂ 40hirtes dad faer eat Follﬁ@ﬂiiy)ltmés may be
present as a_conpl ex es of cq exes

8- chl or ot heophyt ?%téﬂﬂp%lfaﬂeoﬁgg%e’fs&d Byggentig s5itatlon.

di m?nhydrl) natg di phenhyderrs geoﬁ oot hakehyéld pdoféda lilénd pellewadp! ex;

Dr amani ne) an |ous cycl odextri.n_ i ncl.usion co es

Phar maceut i cal | y Yf el abl e SPH AR PRHFE A R Y re?(fb‘ﬁ??%%deén 191%™ uch as
t hose containi ngf serf-almt dnddperidteni again3byf cerardfegatimneat Bhigphosphat e,
sul f amat e, acetatgnéntrat | actate, tartrate, nethanesul fonate

et hanesul f onat e’ I &H eﬁ@%uf?ﬂﬁ%te p-t ol uenesul f onat e,

cycl ohexyl sabf amat e smidate- agdi pMsphaEéafmpatéﬂa&rbjtdamﬂelpbaﬁfa' salts can

be obt ai ned _ 796 )
PCT/ US97/ 05558 {(SPF-PCB) X&:%ZAS? 2% Z’IM Na-Hepes, pR '7.4,3%26 M NaCl, 5 mM

KCl, and 1 mM MgCl.,. SPF-PCB was made up and stored at 4 °C.
on the day of use, SPF-PCB was supplemented with 1 mg/mL of
D-glucose and 1 mM CaCl, and then split into two fractions.

15 To one fraction, bovine serum albumin (BSA; fraction V, ICN)
was added at 5 mg/mL (SPF-PCB+). This buffer was used for
washing, loading and maintaining the cells. The BSA-free
fraction was used for diluting the cells in the cuvette for
measurements of fluorescence.

20 4. The pellet was resuspended in 10 mL of SPF-PCB+
containing 2.2 pM fluo-3 (Molecular Probes) and incubated at
room temperature for 35 minutes.

5. Following the incubation period, the cells were
pelleted by centrifugation. The resulting pellet was washed

25 with SPF-PCB+. After this washing, cells were resuspended in
SPF-PCB+ at a density of 1-2 x 10° cells/mL.

6. For recording fluorescent signals, 300 BL of cell
suspension were diluted in 1.2 mL of SPF buffer containing 1
mM CaCl, and 1 mg/mL of D-glucose. Measurements of

30 fluorescence were performed at 37 °C with constant stirring

using a spectrofluorimeter. Excitation and emission

wavelengths were measured at 485 and 535 nm, respectively.



from acids such as hydrochloric acid, nmaleic acid, sulfuric aci d,

phosphoric acid, sulfamc acid, acetic acid, citric acid, lactic acid,
tartaric acid, malonic acid, met hanesul f oni ¢ aci d, ethanesul fonic

aci d, benzenesulfonic 5 acid, p-toluenesul fonic acid, cyclohexylsulfamc
aci d, gﬁ; I d, and quinic acid. Phar mac epét6§97)o5s58
acceptable salts also include basic addition salts such as those
cont ai ni ng benzat hi ne, chl oroprocai ne, choline, diethanol am ne,

et hyl enedi am ne, 10 megl um ne, procaine, alumnum calcium [|ithium
magnesi um pot assi um sodi um ammoniign al kyl am ne, and zi nc, when
acidic functional groups, such as carboxylic acid or phenol are

present. For @baayiiﬂ;raseefmﬁesgém si&ﬂmdﬁgi&arﬂ.h (5 mPmiledne, 18th ed.,
Mack Publishing Co., Easto ... 1445, 990. alts n be
prepared usi n&gf’ﬁ‘é"]afp Bp‘?‘#] tb &ta(’fBr?"e"s %3’ Séégre& Bl ol

Phar maceut i caldeyesmimeat nplaidiabt'srisansm @r spurmsbyase, &{3 MJBETR) -

techni ques. Q‘gxsexagen%taéhoen ]:: t%%%gliﬂarp gglgium wagog%)cicugﬁo a di ssol ved

in a suitable S s an aqueous or aqueous in solution
cont ai ni ng & hasing tmppbmlageewtdoand then isol ated by evaporating the

sol uti on. In sal e b I D he free
base and aci dz?tElg %%élolr%&gg}j%:aels%ﬁm te- %%ﬁr P%E‘if& ¥nérs PCT. U88429 0??%6 her eby

i ncorporated by refer armcéehwmn yhﬁ@otentlaIC&ﬁW@fﬁlGr agkkvifiyepfs can al so
be used to fadl 'IsLtc?élrﬁooun s, ac%fiw'\gééea&haﬂ,afeatb&wmeue&‘p&ﬁam@s of

carriers includ ci um carbonat e, cal ci um phosphate, varjous sugars
such as I ar@mslae agl act—m@:méi £or: P8seecandst hefareofincreasimg £Be| ul ose

derivatives QghabitratiBACsARKErRd 1R 881 ft%ﬁnf @ vCaks 3xi-and
physi ol ogi cal | y conpatibl e sol vents. Exanpl es, of I_e%/%flol ogical l'y

conpati bl e soldidnEic |q?B‘PBH%d%tw§FFI%¢"§GFﬁ‘P|Wn§heu abjf g 8Fki dfecti on
(WFI), saline gsSeblédftitatNén iftpeh@66: manner, increases in the

concentration of intracellular Ca** elicited by extracellular
Cal*.

15 In general, those compounds having lower ICg values in
the Calcium Receptor Inhibitor Assay are more preferred
compounds. Compounds having an IC;, greater than 50 uM were
considered to be inactive. Preferred compounds are those
having an ICs, 10-50 uM, more preferred compounds have an IC,,

20 1-10 uM, and most preferred compounds have an IC; less than 1
M.

Examples of compounds having an IC;, greater than 50 uM
include compounds 22, 24, 34, 36, 52, 53, 54, 55, 58, 60, 62,
70, B4, 92, 99, and 102.

25 EXAMPLE 2: Adrepergic Receptor Activity
Structure I o,x-disubstituted arylalkylamine
derivatives include compounds which have both calcilytic
activity and B-adrenergic receptor activity. If desired, B-
adrenergic activity can be reduced using appropriate
30 functional groups and structural modifications.
Modifications which can be carried out to reduce B-adrenergic

receptor activity include using alternative R, groups and
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33 The calcilytic conpounds can be adm ni stered by di fferent
routes including intravenous, intraperitoneal, subcut aneous,

i ntramuscul ar, oral, topical (transdermal), or t ransmucosa

adm ni strati owodm7srystem ¢ adm nistration, 5 oral adm ni SPEHUSWNSS58
preferred. For oral adm nistration, for exanple, the conpounds can be
formul ated into conventional oral dosage forms such as capsul es,
tablets, and i quid preparations such as syrups, elixirs, and
concentrat ed drops. 10 Al ternat3¥ely, injection (parentera

adm ni stration) nay be used, e.g., intramuscular, intravenous,

i ntraperit oneal%sing %“Eﬁbﬁﬁr&ﬁ%’éﬁfgst%r%ﬂﬁsél%? i th EhRk FEGROBEFYES of t he

invention are figr At AL @-hirdreddié FdleptbpNintrafb®ftisdbiyict Brovides
physi ol ogi cal |y conpatible buffers or solutions, . such as 15 saline

sol ution, Hank'GS™BEWRAS GRTreRPoRAKRE bos EBE B SngRtigner when, Ry Q- ¢ fe

corrp.ounds may baréﬂéfgﬂca&edepﬁbrsebmnftgr &hdinding rtedtﬁéqi-\aadeﬂérdjitspended
i medi ately prior to use. Blllzedforms‘g gfus_o be produced.
6 ec

Systenic ad nF?f’FB'E?%ﬁaEaheé‘fe?S [s)amnd St aFiCBer mal
means. For trarsempDsalsear RivaleEd/IAIMol. PlIHkBbE! m‘tzmzmenesssmt S
appropriate to the ?arrler rreated are "}ﬁﬁn the formul ation.

Such penetrants are H%?%{'I“Wtk‘ﬁ% ) RERIfECaryve 9 ude, for
exanpl e, for calbimwcomp&u:ﬂdnhawshnatcsorz ibpl M sakt shearpd fusidic acid

25 derivatives I 11 det ent s Y used faC|I|tate
perneation. Tr ar?%rgrﬁ ¥ rggérﬁtr?%s ra elagﬁrn? uslg.gg ene g A?renenﬁy be through
nasal spray®? ReceptowssBipding dissap” descrobed/apgnqal slup«pﬁsazt ories.

for mil it od | nt 6 orarTakEg, ebii) 60 T Aatie ! Recehor WA SN EANTIE |

fornulated into ol ntnents, sa sisyg
known in the arcewpounds have afh@CanmUos #Mf miﬁuszcla)l 8i INtic conpounds to

be admi ni st er edpcAgRRaHSSEGIE etk of IRRRRY AMRGL N Q3rkakd e
as follows: Incubations are performed in polypropylene

15 reaction tubes in a 37 °C water bath. To each tube 50 uL of
test sample is added, followed by 300 uL of assay buffer (50
mM Tris-HCl, pH 7.5), and 50 uL of 20 nM [°H] -
dihydroalprenolel. The binding reaction is initiated by the
addition of 100 ul. of 3.75 mg/mL well-washed rat cortex

20 wmembranes in assay buffer, and allowed to incubate at 37 °C
for 30 minutes. Non-specific binding is determined in the
presence of 10 uM alprenoclcl. The final concentration of
reactants is: 2 nM [*H] -dihydroalprenolol, and 75 mg/mL rat
cortex membrane in a reaction volume of 0.5 mlL.

25 The binding reaction is terminated by rapid filtration
with ice-cold assay buffer onto GF/C filters (Brandel,
Gaithersburg, MD) which have been soaked for 15 minutes in
assay buffer. The reaction is first diluted with 3 mL of
cold assay buffer (4 °C), then aspirated onto the filter

30 followed by 3 x 3 mL washes. Filter disks are placed in 7-mL
polypropylene scintiilation vials with 5 mL of ScintiSafe 50%

(Fisher Scientific, Pittsburgh, PA), and counted overnight.
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34 I nto account factors such as the conmpound I (Jerr], EC([err], the

bi ol ogi cal half-life of the conpound, the age, size and wei ght of the
patient, and the di sease or disorder associ ated with the patient. The
i nportance o{ygdiRssyand other factors 5 to be considered ginGuderg¥idst O
those of ordinary skill in the art. Generally, it is an anount between
about 0.1 and 50 ng/ kg, preferably 0.01 and 20 ng/ kg of the aninmal to
be treat ed. VI. Exanples 10 The exanpl es provi ded bel ow,
l'i ke the other exanples provi ded herggn, are not intended to limt the
cl ai med I nventi on, but rat her i I ustrate d| fferent aspects and '
enbodi nent s ofEXAME ; i : EXAIVPLE 1: Cal cium
Receptor Inhibitor sa s the use of the
Cal ci um Recept or Tﬁ@ﬁ ﬁ%‘?‘ﬂ?ﬁs{ or“lﬁg teﬁa?’?‘? Iaﬁllll’ft’éc? ' W%g SYBYE fRLSured by
det er m ni ng tIq:éljrq:emo]npocindsheotsa!rtcanpmnmgxbal dffecki o) PTH | ncreases of
intracel | ul ar {dn €l ted extrac I | ul ar EK 293
40 7 el I's s PaBrotishr ok WEer AR WaR Berandhed et ainesrinfedy o3
4.0-7 cell $ m@peimmauhrmdaeenesasi 8estribedbye Royéps @mpalnds 132,Bone
Mner. Res. 13500l sl lRoudd0%:, 23 (NGLEYK LICURRLALGS a7 of er ence
herein). Intradellular ‘i hct easeS were el crte i ncreasi ng
extracel | ul ar s€afetidn Witgman ECs loff Aebs76hanM10| pMr acel | ul ar Ca[ err] was
measured using flu I | GiU C The
procedure was as f%ﬁ%ﬂlgtgg}‘ ok Hﬁi%%g%‘éf%? v’\%/grggrégﬁt glég%d 1|'mr'{sT 150 fl asks
in selection medi a (DI\/EM suppl errent ed W th 10% fetal bovine serum and
200 [err]g/m_ : arr] C and
were 30 glrown up t

Parathyr01d cegl h&%fer (PCB) contains (mM): NaCl, 126;
RCl, 4; MgS0,, 1; K,HPO,/KH,PO,, 0.7; Na-Hepes, pH 7.45, and
variable amounts of CaCl, as specified (reagent grade). PCB
was typically supplemented with bovine serum albumin (BSA
fraction V; ICN Biomedicals, Inc., Costa Mesa, CA; catalog

15 #81-003) and 1 mg/mL of D-glucose (reagent grade) as

~ indicated. Percoll purification buffer was prepared
immediately before use by mixing 8 mL of Percoll (Pharmacia
LKB, Alameda, CA; catalog #17-0891-01) and 7 mL of a twice-
concentrated PCB solution without phosphate and containing 2

20 wmM CaCl,.

Parathyroid glands were obtained from calves within
minutes of slaughter at an abattoir and shipped via overnight
express on ice in PCB containing 1.25 mM CaCl,. The glands
were trimmed and minced in ice-cold PCB containing 1.25 mM

25 CacCl,, 1 mg/mL of D-glucose, and 2% BSA. Dissociated cells
were obtained by collagenase digestion by vigorously shaking
the minced tissue at 37 °C in PCB containing 0.5 to 1.0%
Collagenase P (Boehringer Mannheim, Indianapolis, IN; catalog
#1249 002), 2 to 5 units of deoxyribonuclease (Sigma, St.

30 Louis, MO; catalog #D-0876), 1 mg/mL of D-glucose, and 1.25

mM CaCl, (reagent grade). The cell suspension was triturated
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35 2. The nedi um was decanted and the cell nonol ayer was

washed twi ce with phosphate-buffered saline (PBS) kept at 37 [err] C
After the second wash, 6 nL of 0.02% EDTA in PBS was added and

i ncubated forwébombmeres at 37 [err]C. Following the 5 incuHEAMUSITgsSERe| | s
wer e di spersed by gentle agitation. 3. Cells from2 or 3 flasks
wer e pool ed and pelleted (100 x g). The cellular pellet was resuspended
in 10-15 niL of SPF-PCB+ and pell eted again by centrifugation. This
washi ng was done tw ce. 10 Sul f at e2%and phosphate free parathyroid
cell buffer (SPF-PCB) contains 20 nM Na- Hep pH 7.4, 126 mM NaCl, 5
v KC1, afH 30 minpwnesoiptenrrlspesing 25mpted dr?-a'hdpeaqfrtea 3% the[err] C.

On the day of H§&e§€5§f@wﬁ@s¢§j&%§% efle WediN sl wiBé rﬁ-ls%grsed D- gl ucose

and 1 nmMCaCl [err] and then split_into two fractlons 0 Qne fraction,
bovi ne serum al buni$¢1dBperer paeledpt\A-hauR) intervads by gk} tering fdey

(SPF- PCB+) . ThisibWubpényasn HEeshghOh zso-umaﬁﬁésg,sckeeﬂlmmamd-ml nt ai ni ng
the cells. The BSA-free fraction was used, for diluti ng‘ the cells in the

cuvette for > POREBRYEPREAASTLFUGS FUPeR ARAcEPimYng at 10p X g1fon,8) | ot was

resuspended i nmifuuds af ﬁDFcPCBme pool&Ditedl NHeldeR. Was Sfeshbpéhded 3n
35 nénutes.

Mol ecul ar Probes n bat ed rature for
5ol | ot ng. ¢ REESIIBU AR S 2o andPRELAGPLEY Ceess fpantipny
centrifugationis[sm xegutdd Rg irhires avs washaisdbciatdd PRratighoidAf t er
this washin S wer uspended | n of 1-2 x
10[ err] cel Ps/ ﬁfﬂs equl at gp ’158‘? r%@’é’lpafh% %“l?grges%erﬁ ogﬁ Jzeﬂs , 300
[err]L of aal| above asﬁeqm’lband o reddladidedelys bnd bélof aSBFffna‘ef er

containing 1 . MG Qdritaihe MMl phc PRl sPLaddd¥COSPragdRaS YL TENt S O
damaged cells.

The dissociated parathyroid cells were removed with a
sterile pipette and washed 3 to 4 times under sterile

15 conditions in a 1:1 mixture of Ham’s F-12 and Dulbecco’s
modified Eagle‘’s medium (F-12/DMEM, Sigma, St. Louis, MO;
catalog #D 8900) supplemented with 0.5% BSA, 100 U/mL of
penicillin, 100 ug/mL of streptomycin (Gibco BRL, Grand
Island, NY; catalog #15140-031), and 20 ug/ml of gentamicin

20 (Sigma, St. Louis, MO; catalog #G 1397).

The cells were finally resuspended in F-12/DMEM
supplemented with lower antibiotic concentrations (10 U/mL of
penicillin, 10 ug/mlL of streptomycin, and 4 ug/mL of
gentamicin) . This latter medium lacks serum and contained

25 ITS* (insulin, transferrin, selenous acid, BSA, and linoleic
acid; Collaborative Biomedical Products, Bedford, Ma; catalog
#40352) .

Cells were incubated in T-75 flasks at 37 °C in a humid
atmosphere of 5% CO, in air. Parathyroid cells were collected

30 for use by decanting the flasks after 18 to 24 hours in
primary culture. The concentrations of gentamicin and

streptomycin used here are considerably below the EC,, for



30 fluorescence were perfornmed at 37 [err]C with constant stirring

using a spectrofluorinmeter. Excitation and em ssion wavel engt hs were
nmeasured at 485 and 535 nm respectively. WO 97/ 37967

PCT/ US97/ 05558 36 To calibrate
fluorescencewoeiabe digitonin (5 ng/nL in et hanol ) ""i’éTlﬁWssko
obtain F[err],.and the apparent F[err] was determ ned by addi ng
Tris-EGTA (2.5 M Tris-Base, 0.3 M EGTA). The concentration of

intracellular calciumwas cal culated 5

Intracellular calcium= (F-Flerr]/Ferr]aox Kd; where Kd = 400 nM
7. To determ ne the potential calcilytic activity of test conpounds,
cells were i ncnmbaﬂezlawidrhofemtmepm&ai- calcium (yBhiaride6as m,control) for
90 seconds bef g’ép%ﬁeﬁﬁl ng the 10 concentration of extracellul ar

t Cal - cilytic conpounds were detected by their
ability to block, in a concent rat I on- dependent manner, i ncreases

Calerr]

concentration of i

Caferr]
in

lCerr]
[err]M
[err]M
[err] M
70, 84,

from

15

and Msaapy EL %ﬁﬁé&%@ﬂpﬂ&ﬁqyesmlhﬁaﬁééd WiBASHINIM derum

| es of conpoundS having an | (Jerr] greater than 50

i n@hyein o

92, 9%a;aBdtdiby #81-003) and 1 mg/mL of D-glucose (reagent grade)

10

15

20

25

30

as indicated.

Incubations were performed in triplicate in 12 x 75 mm
polypropylene or polystyrene tubes to which were added 2.5 uL
of test compound. The tubes were kept on ice until the drug
additions were completed, then were transferred to a water
bath at 37 °C, and the reactions were initiated by the
addition of 0.2 mL of a suspension of dissociated cells at a
density of 1 to 2 million cells/mL in SPF-PCB containing 0.5
mM Ca?*, 1 mg/mL of D-glucose, and 0.1% BSA. Incubation was
for 30 minutes and the reaction was terminated by placing the
tubes on ice. Cells were pelleted by gentle centrifugation
(500 x g for 10 minutes at 4 °C) and 0.1 mL of supernatant
was removed and stored at -20 °C.

Amino-terminal bovine PTH was measured by
radioimmunoassay (RIA) using goat anti-hPTH antiserum H,,
HPLC-purified *I-hPTH (1-34) and bovine PTH (1-84) standards.
Serial dilutions of bPTH standards (1,000 pg/25 uL to 3.8
P9/25 uL) were done in 50 mM Tris, pH 7.4, containing 0.5 mM
Na azide and 2% bovine serum albumin (diluent)}. Standards
and samples were incubated for 2-3 days at 4 °C in the
presence of antiserum after which 1,500-2,000 cpm label/tube
was added. After an additional incubation for 1 to 2 days at

4 °C, dextran-coated charcoal was added to separate bound vs.

using the follow ng equation:

in the

. ‘ ‘ SHETt err] val ues
t he Cal ci unﬁmb&qﬂ.ophwph#ﬁtéremwtmmwenprbetlféer e@PF—
conpounds. @m nggnmwsn kQE:fr rﬂzsgrﬁéi ers,t 11 ‘ifa-h%l

considered to be inactive. Preferred conpounds’ar g an

10- 50 7-éE¢ | and grdable famennts @frfatihdas mmsxﬁnecl Gsreagent 1 10

hyactizn Y5 I Biomedigalsgpiincsy Cogfa Mgsag), 62,



25 EXAMPLE 2: Adrenergi c Receptor Activity Structure | [err],

[err]-disubstituted aryl al kyl am ne derivatives include conpounds which
have both calcilytic activity and [err]-adrenergic receptor activity.
If desired, [err]- adrenergic activity can be reduced using

appropriate 3@oehameti onal groups and structural nodificati @CTAUSY7/05558
Modi fi cations which can be carried out to reduce [err]-adrenergic
receptor activity include using alternative R err] groups and

WD 97/ 37967 PCT/ US97/ 05558
37 usi ng absol ute stereochem stry oppdsite to that which occurs
In active [err]- adrenerglc receptor antagonists, which provides

conpounds cor r e§pemdiaRglt o Tite ConianEAt PErAACch fidbe WBTPSMed pad rghe

adrener gi ¢ receph@fecRal bifh tﬁéliggecb'ﬁgd bagtﬁﬁugbei&frr rmadhpaehdidnts S
receptor can be neasured using standard techni ques. For exarrple see

Riva et al., MFerpidecanted ingg: 12)x F5omm mgstyrene tubes pRd GRNEMOd] ment

of the present §AVLHacRErd Bbra gdiaCbiiter.cOmpounds have an Iferr] > 1.0
nM at the [err]- adrenergi c receptor as neasured using the

“[err]-Adrenergic 10 Recepto B| nd| ng Assay" descrl bed bel ow I n ot her
enbodi nent s, susi ng tHewbes r4d. Adhs b RAGRR! 6 ;
conpounds have | err] [err]M and IC[err] > 10 0 [err]M
The "[err]-Adreﬁg}"g*%mhﬁv%‘B‘PﬁPn&ndl ng Assay" is carried out as
foll ows: Incubati onsnﬁr eapeilydt feconpdupak qusepybed oyl bhe ipaesbhon tubes in a
37 C water bath, .each tube 5 r,r] L. of te arrple I s ,added,
fol |l oned by 300:L ‘é?n Eno‘fa’hg’§a§r?ﬁj41f l‘f”ﬁ? Stam?ﬁ\]fldﬁ'ﬁ:F pHEPrS) and 50 -
[err]L of 20 nMekimple] Hin overalil hsichasegypriaropoéparing dmremélragdr eaction is
i tiated by ot NEompounBdhdd @in0h H8Rsheld] beoladitd BY Te Uell:igashed rat

cortex

this section. The examples which follow illustrate the
synthesis of specific éompounds. Using the protocols
described herein as a model, one of ordinary skill in the art
can readily produce other Structure I compounds.

15 All reagents and solvents were obtained from commercial
vendors. Starting materials {(e.g., amines and epoxides) were
synthesized using standard techniques and procedures. GC/EI-
Ms (Gas Chromatographic/Electron-Impact Mass Spectrometric)
analyses were performed on HP-5890 Series II gas chromato-

20 graphs equipped with HP-Ultra-2 or HP-5MS columns (30 mm X
0.25 mm ID) and HP-5971 or HP-5972 Mass Selective
Spectrometric Detectors (MSD’s) were used. MPLC (Medium-
Pressure Liquid Chromatography) separations were carried out
on silica gel (400 mesh) using an FMI pump, ISCO UV-6

25 detector (254 nm) and FOXY 200 fraction collector. HPLC
(High Performance Liquid Chromatography) was performed using
RAININ HP-XL pumps and Dynamix UV-1 detectors (254 mm).

Examples of specific separation conditions and details
are given in the individual experimental descriptions
30 provided in the examples below. Chiral HPLC separations were
carried out using a Beckman System Gold HPLC and UV detector



20 nmenbranes in assay buffer, and allowed to incubate at 37 [err]C

for 30 mnutes. Non-specific binding is determned in the presence of
10 [err]M al prenolol. The final concentration of reactants is: 2 nM
[[err] H -di hydroal prenolol, and 75 ng/niL rat cortex nmenbrane in a
reaction vol ww@ons7eér. 5 nL. 25 The bindi ng reaction i spbpig§dinaisgd by
rapid filtration wth ice-cold assay buffer onto GF/C filters

(Brandel Gai t hersburg, MD) which have been soaked for 15 minutes in
assay buffer. The reaction is first diluted with 3 nL of col d assay
buffer (4 [err]C), then aspirated onto the filter 30 followed by 3 x 3 nL
washes. Filter disks are placed in 7-nL pol ypropyl ene scintillation

vials with 5 ni2%f n8¢i on ilBatel®d@HiralCel BDshelundei ¢tiidalc, Pittsburgh, PA),

and counted ovesiind
PCT/ US97/ 05558'% IiBg1es, Inc., Extxg) 9571( 31;?9;) 38 EXAMPLE 3:

Stinul ation of PTHMNRC (¥uglear Magnetic REppngnexnrppectrosanplyr waes the ability
of i erent opberornea Sl Ul Ver SOMBAMILS 08, S¥RHLroRebl.o! O8L8aly sChect on PTH

secretion. PTH secretion was determ ned usin socl at e oVl ne
par at hyr oi d>cef#PoRs SpRAER| vexe Fakew fﬂor”@o#ﬁmmés?S’MHZ. 33, and 38.

Conpounds 32, 3k e@eﬂvé’ﬁ, al o b eEH{ﬁﬁ SIt reporc88CHP An-d e ane s errl
of less than 10 Stinmulation o H secretidon was assayed as
fol | ows: tetramemék?&#a?? offM§) Witk sbpafeldomdny riespinedns dodt Cel |s 10

Par at hyr oi d cethe lowbEred BQB&:;QQG&@HES (smk/knad‘ﬁ@}, &Z&hublet;,Kg 4; MySO4,
1, K2HPO4/ KH2P . Na- Hepes, vari abl e anounts of

CaCl[err] as s%‘iﬁpﬂﬁ b (qrégb%‘?ﬁet@)r a%%)(“PEB“ of doublets) and m

10 (multiplet). J, coupling constants are reported in Hz.
Elemental analyses were performed and FT-IR data were
acquired by Oneida Research Services, Inc., Whitesboro, NY
13492,

A general procedure used to synthesize many of the

15 compounds was carried ocut as follows: A solution of glycidyl
ether (i.e., 1,2-epoxy-3-phenoxypropane, 1 mmol) and excess
amine (typically 1,1-dimethyl-2- (4-methoxyphenyl)ethylamine,
1.5 mmol) in absolute ethanol (2 mL) is stirred overnight at
50-60 °C. The product is purified by one of three general

20 methods: (1) conversion to the hydrochloride salt, followed
by Reversed-Phase High-Performance Ligquid Chromatography (RP-
HPLC, 0.1% HCl/acetonitrile); (2) conversion to the
hydrochloride salt, followed by recrystallization from water-
methanol or acetonitrile; and (3) purification by normal-

25 phase chromatography (column chromatography or preparative,
thin-layer chromatography (TLC}). Hydrochloride salts were
also prepared by treatment of the corresponding free base in

diethyl ether with 1M HC1l (in diethyl ether).



was typically supplenmented with bovine serum al bum n (BSA fraction V;

| CN Bionedicals, Inc., Costa Mesa, CA, catalog 15 #81-003) and 1 ng/nlL of
D gl ucose (reagent grade) as i ndi cated. Percoll purification buffer was
pr epar ed i mmedi ately before use by mxing 8 nL of Percoll (Pharnacia
LKB, Al ameda, wepem3redral og #17-0891-01) and 7 nL of a tw ce- PCT/US97/05558
concentrated PCB sol ution w thout phosphate and containing 2 20 nM

CaCl [err]. Par at hyroi d gl ands were obtai ned from cal ves within
m nut es of slaughter at an abattoir and shi pped via overni ght expr ess

on ice in PCB containing 1.25 nM CaCl [err43 The gl ands were trinmed and
mnced in ice- cold PCB contalnln . 1 nmg/ nL of

D gl ucose, and ‘S48 5 3
di gestion by Vighous

titathed by col | agenase
p@g tissue at 37 [err]Cin PCB

containing 0.5 to 1.0* Col | agenase P (Boehr| nger Mannhei m

I ndi anapolis, IN, catal og # 9 002),, 5 units of

deoxyri bonucl ease (Sigma, St. 3 ; t al®o§CHD- 0876), 1 ng/ nL of
D- gl ucose, and 1.25 mM Ca rr] dw'tagent grade). The cell suspension
was triturated WD 97/ 37967

PCT/ US97/ 05558 39 at 30 m nute

interval s using 25- maﬁhﬁ@dﬂku@eﬂekbﬁsofaSoﬂhm hydrﬂﬁﬂcﬂdot'gSSﬂsownaH

di gest ed and the cells we p Cel |l s vver oqQl ed at 1 hour
‘ntervals byt it aipReed el VRS sn pimesrw coRpeigh” 1o Jo8
screen into 15-wds thepEd/ 9iyh areapktiali f(mgeazt lgbesommhoapn. nmmrat 100 X g

for 5 m nug eisrr%%%’_le?régnu% pura"fbo(&gt: % I(ei\_%owas resuspended in

Percol | purifi ca i-oNn ugat Ion at 14,500 x
g for 20 ni nut esemperdtium)y | Gre Dessbiirawed ma&tenyvtmd epichleughydrin

equi librated Wy Dgdg PUq¥aRieIdeaRh tatiFred 351 10882 ar 100 °c.  The

10 reaction was diluted with water and transferred to a
separatory funnel using diethyl ether (500 ml). The organic
phase was washed with 10% aqueous NaHCO, (3 x 200 ml), dried
over anhydrous sodium sulfate, filtered, and concentrated.
Kugelrohr distillation (~100 microns) yielded l-naphthyl

15 glycidyl ether as a clear, colorless oil: GC/EI-MS, m/z (#el.
int.) 200 (M+, 61), 184 (1), 169 (5), 157 (12), 144 (79), 129
(16), 115 (100), 101 (3), 89 (16).

A stirred solution of l-naphthyl glycidyl ether (400 mg,
2 mmol) and 1,1-dimethyl-2- (4-fluorophenyl)ethylamine (3234

20 mg, 2 mmol) in absolute ethanol (2 mL) was heated at 50-60 °C
for 16 hours. Chromatography of the resulting reaction
mixture through silica (5 x 30 cm) using a gradient of
chloroform to 5% methanol in chloroform afforded the free
base of the title compound: GC/EI-MS, m/z (rel. int.) 368

25 (M1, 1), 352 (2), 258 (100}, 183 (5), 157 (4), 127 (5), 115
(18), 109 (23}, 71 (30). '

The free base in diethyl ether was treated with excess
1M HCl (diethyl ether). The resulting solid was
recrystallized from hot acetonitrile to afford 300 mg of the

30 title compound as a crystalline solid: 'H-NMR (DMF-D,) & 9.9



10 above a dense band of red blood cells and bel ow a diffuse band t hat
cont ai ns adi pocytes, strands of coll agen, and damaged cel |l s.

The di ssociated parathyroid cells were renoved with a sterile pipette
and washed 3 to 4 tines under sterile 15 conditions in a 1:1 m xture of
Ham s F-12 agbdmshesgcco’ s nodi fi ed Eagl e's medi um ( F- 12p&yedd7n8dss M8,

St. Louis, M. cat al og #D 8900) supplenented wth 0.5% BSA, 100 U nL of
peni-cillin, 100 pg/nL of streptonycin (G bco BRL, G and I sl and, NY;
catal og #15140-031), and 20 pg/nL of gentamicin 20 (Sigma, St. Louis, MO
catal og #G 1397). The cells wete finally resuspended in F-12/ DVEM
suppl enented with | ower antibiotic concentrations (10 U nL of

penicillin, 101Herhr] g)wisF (QH: opt ®lycB i3 dAl, 44] e™9) g/ WL9LF(1IH, d,

gentam cin). Foyp, l-Ahey gPdsum ,L;acg 485 4T 394, S 9050 o T

(insulin, transferrin, enous ac lindleic 56 d;

Col | abor at i veJB+®nedi- éél (Froducd=7}, Béeﬁi'brﬂ-H MA'-‘ Cl:.at-faﬁbg 4.67 (#H035t2)

Cells were ingybat &d i(BgT @tflgﬁéss gt 6@7“jyerﬂ.%)l n3a }E br tAlnMosphere

of 5% COerr] In air. Parathyrf cell's weré col ecte use by
decanting She3t3hsi@d.afl erl #.8 {28 otir4S i(RH, 8); pf"icrrﬁl'l& (ﬂMFth)eﬁ The

concentrati ongg9fs gaBbagi Gigs. andm s, SiiERY, omm li§§d7 heyg gre

consi derably bel ow t he EC[ err] for 7967

PCT/ US97/ 0555&24-4, 124.1, 124.5, 120.0, 118.3, 113 1, 1124@ 103.1pp8B 4%.7at i on
of intracell uharz,ca_d—;qgurqi,ﬁo.;am, @@0z2[err M respectively).

Measur enment of Parathyroid Hornone (PTH) Secretion Sul fate,

phosphat e-free parathyroid ceII buffer (SPP- 5 PCB) contains (nM : Nad,
126; KC1, 5; MO ZgxaMprilae peEparddi drox

10 -1.1-dj -2-(4-

A cooled (-78 °C) solution of diisopropylamine (65 g,
642 mmol) in tetrahydrofuran (THF, B00 mlL) was treated with
15 244 mL of 2.5 M n-butyl lithium (610 mmol) in hexane. The
reaction was stirred for 30 minutes at room temperature,
cooled to -78 °C and treated dropwise with iscbutyric acid
(26.8 g, 305 mmol) and hexamethylphosphoramide (HMPA, 54.7 g,
305 mmol). The reaction was stirred for 30 minutes at room
20 temperature and treated with 4-methoxybenzyl chloride (43.4
g, 277 mmol). The reaction was stirred for 48 houré at room
temperature and treated with 10% HCl1 (200 mL). The reaction
was concentrated to 300 mL and diluted to 600 mL with water.
The resulting solution was extracted with diethyl ether (2 x
25 300 mL) and the combined ether extracts were washed with 10%
HCl (2 x 200 mL). The ether extract was then extracted with
1N NaOH (3 x 200 mL). The combined 1N NaOH washes were made
acidic (pH 1) by the addition of concentrated HC1l, and the

resulting solution was extracted with diethyl ether (3 x 300



7.45, and variable anmobunts of CaCl[err] as specified (reagent gr ade) .
SPF- PCB was typically supplenented with bovine serum al bum n ( BSA
fraction V; ICN Bionedicals, Inc., Costa Mesa, CA;, catal og #81-003) and
1 ng/m. of D glucose (reagent grade) 10 as indicated.

| ncubati ons weweopsméorned in triplicate in 12 x 75 nm p #CF{ISEIBE5BNe or
pol ystyrene tubes to which were added 2.5 [err]L of test conpound. The
tubes were kept on ice until the drug addi ti ons were conpl eted, then
were transferred to a water 15 bath at 37 C, and the reactions were
initiated by the addition of 0.2 mL off5a suspension of dissociated
cells at a density of 1 to 2 mllion cells/nmL in SPF-PCB containing 0.5
mM Ca[err], 1 ndrd 8¥e abined cethgrdexcrprFBIere Opied gviegnamiedrous o 30

mnutes and thepdfRGE LANsWBaLt erfi1tated, RhaPtasdentrhbéa 20 aktdyas 32N 6i Ce.-
Cells were pelleted bg gentle centrifugation 500 x gﬁ;gr 10 m nutes at
T .

4 [err]C) and 09 P2 8t ALMRFEYhad wifr methompbep B1oRAF R & - 20
[err]C 01l AGcper I, Minpal (RAVi Dee RThowapreasuned bywo), 91 (5),

r adi oi m*runoassa%/3 (RILA) using goat anti-hPTH antiserum H2, 25 HPLC purified
[err]1-hPTH P1-3%){8nd bovi ne PTH (1-84) standar ds. Serial dilutions

of bPTH standards ( lx@QenyHmife[ €16.18Lg} 0165 Gmol) d¥@ 252{dmethyl vier@-done in
50 MM Tris, pH 7.4, coHt ailgi ng 0.5 nmv, Na azi dg’ and .2% bovi ne serum

al bumi n (di | uen®§EEoSYRREN¥ Y Propionig acid, {3Ra8 QuerB”| al&8%for 2-3 days
at 4 [err]C in alssciVedpiresensr of watér eidlshaddgie aceborsh th, balhtaid00 cpm

| abel / t ube .gdded. After agn I.tional Jncu lon for 1 days
at 4 [err] C,sg?dg’%?‘%g)ﬁ-%to?t e‘g' c a?%‘%lo\l/\‘/ag@ae(fgg 't%gf°§8p3ra & b‘%gﬁ VS.
WO 97/ 3796710 g, 185 mmol) in acetone (100 mL) was then adigl QSOHWiGE558an

AL free | abeloo N ANLENt S, G CAPNLAARE JALR FLXGH sandd o)
charcoal was pelfeted by centrifugation. e super nat ant 8 WEr €
decant ed into 19ax theénnaddey dsepwigecand de yeshltdogt tepction mixture

stirred 45 minutes at room temperature. The intermediate
acyl azide was then extracted into toluene (200 mL). The

15 organic extract was washed with water, dried over anhydrous
magnesium sulfate, and heated at 100 °C until the evolution of
nitrogen ceased (~45 min). The toluene was removed under
vacuum and replaced with benzyl alcohol. The solution was
then heated at 100 °C for 16 hours. The excess benzyl alcohol

20 was removed under vacuum. The resulting benzyl carbamate was
dissolved in absolute ethanol (200 mL) and reduced in the
presence of palladium hydroxide (2 g) under 90 p.s.i.
hydrogen for 4 hours at room temperature. The reaction was
filtered and concentrated to a yellow oil. Vacuum

25 distillation afforded 13.0 g of 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine as a clear, colorless oil: GC/EI-
MS, m/z (rel. int.) 180 (M+1, 1), 164 (5), 121 (25), 91 (5),
78 (28), 58 (100). _

1, 2-Epoxy-3-phenoxypropane (150 wmg, 1 mmol) and 1,1-

30 dimethyl-2- (4-methoxyphenyl)ethylamine (262 mg, 1.5 mmol)
were used to prepare the free base of the title compound
using the method of Example 5, supra. The hydrochloride salt

was prepared by dilution of the reaction mixture with HC1 (3



in a Packard Cobra ganmma counter. 5 Exanpl e 4: Ceneral Procedures

for the Preparation of Cal cil yti ¢ Conpounds The calcilytic
conpounds descri bed by the present i nvention can be prepared using
standard techni ques. For exanpl e, an overall strategy for preparing
preferred 1Gyeompmesnds descri bed herein can be carried out pesnsesossssbed i n
this section. The exanples which followillustrate the synt hesi s of
speci fic conmpounds. Using the protocols descri bed herein as a nodel,
one of ordinary skill in the art can readily produce other Structure |
conmpounds. 15 Al'l reagents and solagents were obtained from commerci al

vendors. Starting materials (e.g., amnes and epoxi des) were
synt hesi zed usmald sbdnded.t cRevergedplase bigvadrfewvaneg/ Elquid M (Gas

Chr omat ogr aph S n S were
performed on éﬁ%ggé%ghyegpﬁ%ggz ?:hr ﬁ%ﬁt eltrggb rsllggu%%% wth

HP- U tra-2 orr¢4ulSiAg cisluthen (Belded 35 mg Of 2wen®itly) compowm 5872 or

b 0972 Mass gl GOLLY ec/gpggr BYE (el . D@ 891393 (MER, Si) Wejgy used. MPLC

(Medi um ressure Li onat ogr ap separations were carried out
on silica §el (¥29002ﬁ%sﬁ)00015|¥ﬁj dﬁ)FMZder#ﬁ): IIS@O(FJM 6L085 d€redor (254 nm
and FOXY 200 ct beny &0l kgcC Ltgy . (Hi gh Performance Liquid

Chr omat ograph§/§:ﬂvva29p(esf’forkrgreE u)s'l ﬁlg te) RAI NI N HP- XL punps and Dynam x UV-|
detectors (254 m). Exarrpl es of speC|f| C separatl on conditions and
details M2 Anid ; 3 R pt i ons 30
provided in the exanp es carried

out using a WO 97/ 37967

PC-I-/ USQ?/ 055 ne pxvDhe amine 3 u-vi mna 1k nIT) on
Di acel [err] Chi raI Cel CD coI ums (Ch| ral Technol 0gi es, | nc Exton, PA
19341). o NVR ( I\/agcrzlletl C Re@:ance) wf)@ﬁcoq}/ was
®
! o™ o XN
on " OH
Compound 32 Compound 33

The enantiomers of (R) and (S)-N-(2-hydroxy-3-
phenoxypropyl) -1, 1-dimethyl-2- (4-methoxyphenyl)ethylamine
hydrqchloride (compounds 32 and 33) were obtained by chiral

15 HPLC of the free base through ChiralCel OD (20 x 2.5 cm)
using a combination of hexane-isopropanol containing 0.1%
diethylamine (10 mL/min) measuring optical density at 260 nm.
GC/EI-MS of each enantiomer gave m/z (rel. int.) 330 (M+1,
1), 3i4 (2), 208 (100), 183 ({(4), 163 (5), 121 (16}, 77 (10},

20 70 (11). The hydrochloride of each enantiomer was prepared
by treatment of the free base in diethyl ether with exéess 1M
HC1l (diethyl ether). Evaporation of the solvent yielded the
hydrochloride product as a solid.

25 -1.1-di =2-(4- =



performed on a Varian Gem ni 300 spectroneter. Proton and 5 carbon

spectra were taken at 300 MHz and 75 MHz, respectively. NVR resonances
are reported in ppmrelative to tetramethyl silane (TM5) with the
foll owi ng descriptors for the observed multiplicities: s (singlet), d
(doublet), t woltmiptet), q (quartet), dd (doubl et of doubl excajusamesssa 10
(multiplet). J[err] coupling constants are reported in Hz. El enent al
anal yses were performed and FT-1R data were acqui red by Onei da Research
Services, Inc., Witesboro, NY 13492. A general procedure used
to synthesize many of the 15 conpounds was7carried out as follows: A

sol ution of glycidyl ether (i.e., 1,2-epoxy-3-phenoxypropane, 1 nmol)
and excess am ne (typically® OMe

1- di met hyl - 2- (4- met hoxyphenyl ) et h j .5 ntoi§L i n absol ute et hano
(2 nm) is stirred overni ght at 50- err]C. The product is purified by
one of three general 20 nethods: (1) conversion to the hydrochloride salt,
fol | oned by Reversed- Phase Hi gh-Perfornmance Liquid Chromat ography (RP—

HPLC, 0.1% HO / acet orfaing| the mephod mfy Exavpie o swera, 4-phkhmephewrl} de sal t,
fol I owed by r ecr%ﬁ‘i{r@:ﬂdyhzé?{ﬁé}“ (Eé?rﬂg"’aﬁ%ol) and”ftlh@l'iﬁ\latﬁl-%%ﬁm' trile;

and (3) purificaiion by nornal - phase chromat og ras) (col um
chr omat ogr aphy owemmbawwethylamuxehl(%? &Fer 1 chmied? o¥reHMFed THC) ) .

Hydrochl ori de ssabi-é%:mr 872 mg %Esﬁértgﬁﬁé%ﬂuﬁ&e@st ERhitd doi€a: go/EI-

correspondi ng free base in i ethyl ether with 1M HCL (in diethyl

et her). B&Ivﬂﬁﬁinprb&&sat‘l"o*ﬁ'of”hk?‘z‘ Hy&? 0x3AR- (2P, 242

WO 97/ 37967 (100), 163 (9) ; 121 (24), 114 (7), 71 (2AC]/ ¥EXHPHESB (15),
43 napht hog#pgﬁl yl]- 1-di et hyl - 2- [ 4-fl uorophenyl) et hyl am ne
Hydr ochl ori de.

10 - a4 _n_ _ _

J\O OMe —
o’\g"u) /\’ :

Using the method of Example 5, supra, 4-t-butylphenyl

glycidyl ether (206 mg, 1 mmol) and 1,1l-dimethyl-2-(4-

15 methoxyphenyl)ethylamine (2692 mg, 1.5 mmol) were used to
prepare the free base of the title compound. The
hydrochloride was prepared by dilution of the reaction
mixture with HC1l (3 mmol) and water, which caused the product
to precipitate. The mixtuie was heated to effect solution

20 and allowed to cool slowly to crystallize the product. The
crystals were collected by filtration, washed with
water/MeOH, and dried under vacuum to give 106 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
370 (M-15, 0.1), 265 (19), 264 (100}, 163 (8), 121 (20), 114

25 (9), 91 (7}, 712 (20), 70 (21), 58 (10), 57 (12).



[err] A eti rred suspension of sodiumhydride (4.0 g of 60% NaH 5

in mneral oil, 100 mmol) in dinmethylformamde (DVF, 100 nl) was
treated with 1-naphthol (14.42 g, 100 mmol). After stirring for 1 hour
at anbient tenperature (+room tenperature), the reaction was treated

W t h epi chl o wiRhdeh (10.18 g, 110 mmmol) and stirred fgdrnisohgsses at 100
[err]C. The 10 reaction was diluted with water and transferred to a
separatory funnel using diethyl ether (500 m). The organic phase was
washed with 10% aqueous NaHCO3 (3 x 200 m ), dried over anhydrous
sodiumsul fate, filtered, and concentratsd. Kugel rohr distillation

(-100 mcrons) vyielded 1 napht hyI 15 gI yC| dyI et her as a cI ear, coI orl ess
oil: GJEI-M, nlz - 3 5), 157

() 414 T o S ik oty
stirred solution o -Nn y y_ : ! and

1, 1-di net hyl - & ) - 3Lae 10T Rt @Wokidi2n absol ute
et hanol (2 nL) was heat ed at 50 60 [err]C for 16 hours. Chronat ography
of the resulti eaction ture thrd o- silica (5X.6Ms CN) using a
gradi ent of | Qr of S%ﬁ’rélchanol chI or of/o ffordﬁ@ﬂthe free.
base of the title ¢ L{h El-M5, miz (ré&l t") 368 25 (Merr]1,
1), 352 (2), 258 (100), 183 (5), 157 (4), 127 (5)°"' 115 (18), 109 (23),
71 (30). The free base in diethyl ether was treated with excess
1M HC1 (di gt hyl u crystallized from hot
acet oni 'EI’I l'e to af ng.ggfonl'e%ﬁ J’% he 35% %t’wﬁ Lh Sﬁﬁﬁl’é’z a crystalline

solid: [err] I—I—‘HNR-%WP@FWW@:@IQI 1-dimethyl-2- \Aﬂ)—@éﬁhﬁ@@ﬁenyl)
PCT/U897/0555§thylamine hydrochloride were prepared using the method of
Example 7, supra. GC/EI-MS of each enantiomer gave m/z (rel.
int.) 386 (M*, 1), 370 (2), 264 (100), 163 (10), 135 (4), 121
10 (36), 91 (8), 70 (11). The hydrochloride salt of each
enantiomer was prepared by treatment of the corresponding
free base in diethyl ether with excess 1M HCl (diethyl
ether). Evaporation of the solvent yielded the corresponding

hydrochloride product as a solid.

15 . : ~ [2 - -3 -

e HC1l
OH

Using the method of Example 8, supra, 4-methoxyphenyl
20 glycidyl ether (180 mg, 1 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (269 mg, 1.5 mmol) were used to
prepare 231 mg of the title compound as a white solid: GC/EI-
MS, m/z (rel. int.) 344 (M-15, 0.1), 239 (17), 238 (100), 163
(¢), 123 (7), 120 {(17), 114 (6), 77 (5), 70 (13), 70 (11), S8
25 (s).



44 (1H, br s), 9.5 (1H, br s), 8.33 (1H, d, J=9), 7.91 (1H, d,

J=9), 7.57-7.50 (3H, n), 7.48-7.41 (3H, n), 7.19 (2H t, J=10), 7.03
(1H, d, J=7), 6.37 (1H, br d, J=5), 4.67 (1H br s), 4.31 (2H, br t,
J=6), 3.61 (1H, br t), 3.42 (1H, br t), 5 3.31 (2H, s), 1.47 (3H, s), 1.46
(3H, s); 13C NwBet/BbEr Dlerr]) 6 161.5, 158.2, 152.2, 13PCHUSYRBSS,
130.7, 129.7, 125. 4, 124. 4, 124.1, 124.5, 120.0, 118.3, 113.1, 112.8,
103.1, 68.1, 64.2, 57.9, 43.5, 40.3, 20.2. EXAVPLE 6:

Preparation of N-(2-Hydroxy-3- 10

phenoxypropyl ) -1, 1- di net hyl - 2- (4- met hoxypH4enyl ) et hyl am ne

Hydr ochl ori de, Cbnpound 3 [err] | A cooled (-78 [err] O
sol uti on of d||soprceyv=‘ & :( BEerara Lok o =

800 L) was tregs 340 -nmol ) |n
hexane. The roon1tenperature
cooled to -78 [ 8- RIKEE.0 e PRANELL | sobut yric acid (26.8
g, 305 mmol) and hexanethylphosp oran1de (HMPAsMeD4. 7 g, 305 mmol ). The
reaction was stirred for 30 ﬂ]ﬂEi}? at r ofh J20 tegg@erature and treated

w th 4-net hoxybenzyl chloride ( 0,7 277. ol ). The reaction was
stirred for 48 hours at room Me téﬁberature and treated with 10% HC1
(200 nL). The reaction was concentrated to 300 nL and diluted to 600 niL
with water. g Using the method of Example 9, supra, 2-methylphenyl

glycidyl ether (164 mg, 1 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (269 mg, 1.5 mmol) were used to
prepare 257 mg of the title compound as a white solid: GC/EI-
MS, m/z (rel. int.) 328 (M-15, 0.1), 223 (17), 222 (100), 163

10 (8), 121 (23), 114 (11), 91 (13), 77 (6), 71 (19), 70 (21),
58 (11).

XS
15 WY oY N ¢ HC1

Using the method of Example 6, supra, 4-glycidyloxy-2-
indolecarboxamide (232 mg, 1 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (269 mg, 1.5 mmol} were used to
prepare 222 mg of the title compound as a white solid: GC/EI-

20 MS, m/z (rel. int.) 396 {M-15, 0.1), 291 (17), 290 (100), 207
(10), 158 (7), 130 (7), 121 (28), 114 (19), 71 (18), 70 (15).



The resulting solution was extracted wth diethyl ether (2 x 25 300 nlL)

and the conbi ned ether extracts were washed with 10% HC1 (2 x 200 nl).
The ether extract was then extracted with IN NaOH (3 x 200 nL). The
conbi ned 1N NaOH washes were nade acidic (pH 1) by the addition of
concent r at ed wied3merd t he resulting solution was extraptetsywossss

di ethyl ether (3 x 300 WO 97/ 37967

PCT/ US97/ 05558 45 m.). The

conbi ned ether extracts were dried over anhydrous magnesi um sul f at e,

filtered, and concentrated to afford 32. 60 g of
2, 2-di met hyl - 3- (4- rret hoxyphenyl ) pr opi oni ¢ aC| d as an oil: GJEI-M5 mz

(re' . | nt . ) 2 OB A-KEe Gl @t hoXvpienyd N Of

Tri et hyl am ne MGG mol ) and 2, 2-di rrethyl 3- (4-

met hoxyphenyl ) propionic acid (32.6 g, 157 mol ) were di ssolved in 30 nL
of water and enough acetone t intain SMeubility at 0 [err]C. A

sol ution of ethyl chloroform 185 *n#B}) in acetone (100 nl)
was t hen added dropw se. An aqueaus solution (95 nL) of sodium azi de
(12.9 g, 198 mol) was then added dropwi se and the resulting reaction
m xture stirred 45 m.nutes at roomten‘gerature._The i nternedi ate

acyl azide was thedCeXtFHCred SUFPERELI ST SPYIT-FE it 35 %r Fani ¢ extract

was washed s trmclat £ armwecstmueétmm;ﬂuausm mL) "Rgsesided) suf ate, and

heat ed at 100 £t til e evol ution . of . it n_ceased (-45 mn).
The tol uene hg‘\l/én ‘ﬁn’&% %Wﬁ%ﬂ“’ﬁ?ppgc %M tH° 59y 1 a3 cohol .
The sol ution V\z}@henoxyﬁmpyhemﬁdet(d].(l@wgfm 256 miaGLY .S . Tﬁéeré%x:&eaﬁ benzyl

al cohol 20 wa ve resu benzyl rbamat e was
di ssolved in a sglgg?e"gaet ano ? ) an uceg l:lcmrtsl‘lef‘(’:lal Heg’énce of

pal | adi um hydrssdirgéng 2tg yoomdemp@tature for 62 Hopds 0 g aipef mixtz‘hzimwas at room
R I Tl e Y s el
met hoxypheny! )#ashprepaned by disepduing @@Por@@sﬂyemn HQIZmethanol. The

resulting solution was concentrated and dried on a

lyophilizer. The residue was redissolved in dry methanol and

diluted with diethyl ether, which caused precipitation of 210

15 mg of the title compound as a white solid: GC/EI-MS, m/z
(rel. int.) 298 (M-15, 2), 193 (15), 192 (100), 120 (13), 107
(5), 98 (9), 77 (8), 72 (7), 71 (8), 70 (6), 41 (4).

20

mux’@ .

Using the method of Example 5, supra, l-naphthyl
glycidyl ether (1.0 g, 5 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (1.0 mg, 5.6 mmol) were used to

25 prepare the free base of the title compound. Silica gel
chromatography of the reaction mixture using 5% methanol in

chloroform afforded 1.66 g (88%) of the purified product:



MS, mz (rel. int.) 180 (M1, 1), 164 (5), 121 (25), 91 (5), 78 (19),

58 (100). 1, 2- Epoxy- 3- phenoxypropane (150 ng, 1 mmol) and 1,1- 30
di et hyl - 2- (4- net hoxyphenyl ) et hyl ami ne (269 ng, 1.5 nmol) were used to
prepare the free base of the title conmpound usi ng the nethod of Exanple
5, supra. Thewosneshl ori de salt was prepared by dil uti arcEnisotissss
reaction mxture wwth HCL (3 WO 97/ 37967

PCT/ US97/ 05558 46 nmol ) and water.
Rever sed- phase hi gh-performance liquid chr omat ogr aphy ( RP-HPLC,

0.1%HCL to acetonitrile) of the reSLﬁltlng sol utlon yi el ded 35 ng of

the title corrpoup as a white soli &rel i nt. l?314
(M 15, 1), 209%/Eidis, »4a Ffée)}ntl-éﬁée) (,M-iléta %)_Le)%“l 30Q)7) 18303)i6), 77
(12), 70 (9), G83(iH), 128 (H), 121 (23), 11ANPLEY (2B9s CuuihiRN(cQb,)t Be

Enarit R 2-Hydro h 1) -1,1- thyl -
PSRN W FL G R P R

[err] 7The enant| arer.9) pfs (98) (and d,Sp=8:£)2- hydyoXyen3- d

phenoxypropyl ) 1-di et hy 4- et hoxyphenyl ) et hyl am ne drochl ori de
( conpounds §2 5715 W@?eljﬂ‘ot t e -8By - £1°r5al‘ %5 MpPEdf (e ?l'r ee3Base

t hr ough Chiral Ges, GD (208x @AHS ad@) J=11.é6dnd3a7comai7Taaiiw) sl J=11.4
hexane-i sopropangl ¢ 4Nt 21 Y N0 4% 5 33.3 and 6.2), 0.94 (31, s}, 0.92
(3H, s); ®C-NMR (CDCl,) & 158.0, 154.3, 134.4, 131.2 (2
carbons), 129.9, 127.4, 126.3, 125.8, 125.2, 121.8, 120.5,
10 113.3 (2 carbons), 104.8, 70.4, 68.5, 55.0, 53.2, 46.4, 44.5,
26.9, 26.8. A portion of the free base in diethyl ether was
treated with excess 1M HCl (diethyl ether). The resulting
solid was recrystallized from hot acetonitrile to afford the

title compound as a white solid.

.15 : i - {2 -3t

Aol T
OH

Using the method of Example 15, supra, t-butylglycidyl

20 ether (142 mg, 1.0 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to
prepare 106 mg of the title compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 310 (M+1. 0.3), 294 (0.5), 222
(L.8), 188 (67.9), 163 (14.6), 132 (IQO), 121 (192.1); *H-NMR

25 (CDCl;) & 7.09 (2H, 4, J=8.6), 6.82 (2H, &, J=8.6), 3.78 (3H,
s}, 3.68 (1H, m), 3.37 (2H, m), 2.27 (1H, dd, J=11.5 and
4.2), 2.63 (3H, m), 1.19 (9H, s), 1.05 (3H, s), 1.03 (3H, s);
BC-NMR (CDCl,) & 156.0, 131.3, 130.3, 113.3, 72.9, 69.7, 64.5,
S5.1, 52.9, 46.6, 44.7, 27.4, 26.9, 26.8.



di ethylam ne (10 nmL/mn) neasuring optical density at 260 nm GC/ El - M5

of each enantioner gave mz (rel. int.) 330 (M1, 1), 314 (2), 208
(100), 183 (4), 163 (5), 121 (16), 77 (10), 20 70 (11). The hydrochl oride
of each enantioner was prepared by treatnent of the free base in

di et hyl et hefwowi3irmexcess 1M HC1 (diethyl ether). Evapo;ghbgﬁm&gsthe
sol vent vyielded the hydr ochl ori de product as a sol

EXAMPLE 8: Preparation of N-[2-Hydroxy-3-(4- 25

chl or ophenoxy) propyl ] -1, 1-di met hyl - 2- (4- met hoxyphenyl et hyl - am ne
Hydr ochl ori de, Conmpound 5 WO 87/ 37967

PCT/ US97/ 05558 47 [err]

Usi ng the met hod oEXAMBLENLR: Prepapa / A o, gl yci dyl ether

(185 ny, 1 8 : et hyl ami ne (269
my, 1.5 mol) "Were W ' 2 TOHPound as a
white solid: GQNEMnuLzﬁ_NB n z (reI I nt. 348 (N415 1), 244 (35), 243

(15), 242 (100), 163 (9), 121 (24), 114 (1), 1 (24), 70 (26), 58 (15),
42 (7). EXAMPLE 9: Preparation droxy 3-(4-t- 10
but yl phenoxy) progyl ] - 1, I-dlnethyk\e“o(ﬁ/‘ yphenyl) et hyl - am ne

Hydr ochl ori de, Cbnpound 6

5 Using the method of Example 15, supra, n-butyl glycidyl
ether (143 kL, 1.0 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to
prepare 81 mg of the title compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 310 (M+1, 0.01), 174 (100),

10 163 (19), 132(18), 121(31), 70(20); *H-NMR (CDCl,) & 7.03 (2H,
d, J=8.6), 6.87 (2H, d, J=8.6), 3.74 (1H, m), 3.72 (3H, s),
3.40 (4H, m), 2.73 (3H, m), 2.59 (3H, m), 1.50 (2H, m), 1.30
(2H, m), 1.01 (3H, &), 0.99 (3H, s), 0.87 {(3H, t, J=7.4); 2C-
NMR (CDCl;) & 157.9, 131.2, 129.9, 113.2, 73.S5, 71.2, 69.0,

15 54.9, 53.1, 46.2, 44.5, 31.5, 26.6, 26.4, 19.1, 13.8.

Compound 27
S X ST
oH "
20 Using the method of Example 15, supra, isopraopylglycidyl

ether (126 ulL, 1.0 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to
prepare 53 mg of the title compound as a clear, colorless
oil; GC/EI-MS, m/z (rel. int.) 296 (M+l, 0.2), 280 (1.4),

25 222 (1.5), 174 (100), 132 (12), 121(24); 'H-NMR (CDCl,) 5 7.03
(2H, d, J=8.4), 6.77 {(2H, 4, J=8.4), 3.72 (3H, s), 3.70 (1H,
m), 3.53 (1H, wm), 3.38 (2H, m), 2.80 (1H, broad s), 2.73 (2H,



[err] Usi ng the nmethod of Exanple 5, supra, 4-t-butyl phenyl
glycidyl ether (206 ng, 1 mmol) and 1, 1-di nmethyl-2-(4- 15

nmet hoxyphenyl )et hyl ami ne (269 ng, 1.5 mmol) were used to prepare the
free base of the title conmpound. The hydr ochl ori de was prepared by

di lution of thewoessdéoN - mxture with HC1 (3 mmol ) and wapegmsyitssss
caused t he product to precipitate. The m xture was heated to effect
solution 20 and allowed to cool slowy to crystallize the product. The
crystals were collected by filtration, washed with wat er/ MeOH, and dried
under vacuumto give 106 ng of the titls conpound as a white solid:
GCElI-M5, mz (rel. int.) 370 (M15, 0.1), 265 (19), 264 (100), 163
(8), 121 (20), 1P4 258 (&, m11¢(q9 (6H1 pRO)L. O;!ot-'(l;z. B) . 5@-9(910)3H 59 H12).
WO 97/ 37967 LC-NMR (CDCL,) & 157.9, 131.2, 129, 9P(ﬂ_éu§97430555%( 69.0,
48 Exampl e 10: Resol ution of the Enantioners (R) ahd 55

N-[ 2- Hydr oxy- 3- (2%t2b 38 phedfory) ¢ SpyPL-9, RSdEne2dé.- 29(U- 13.8.

met hoxypenl ] et hyl am ne hydrochl ori de, Conpounds 20 and 21 [err] 5
The enantioners of (R and (S N—[2 hydroxy 3- (4 t - but yl phenoxy)
propyl]-1, 1-di met hy|R<EEks detihoRkieRa: LeslnonE-4n,

prepared using the-&8 Re

Using the method of Example 15, supra, 2-ethylhexyl
glycidyl ether (209 uL, 1.0 mmol) and 1,1l-dimethyl-2-(4-
10 wethoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to

prepare 55 mg of the-tit_le compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 366 (M+1. 0.2), 350 (1.1), 244
(100), 222 (2.5), 163 (B.7), 121 (15); H-NMR (CDCl,) & 7.06
(2H, d, J=8.5), 6.80 (2H, 4, J=8.6), 3.75 (3H, s), 3.4 (2H,

15 d, U=5.3), 3.31 (2H, d, J=6.0), 2.88 (1H, broad), 2.78 (1H
ad, J=11.6 and 4.0), 2.62 (2H, m), 1.46 (1H, q, J=5.7), 1.24
(6H, m}, 1.03 (4H, m), 0.84 (4H, m); *C-NMR {CbC1,) & 158.0,
131.3, 130.0, 123.3, 74.4, 73.7, 69.0, 55.1, 53.3, 46.3,
44.6, 39.5, 30.5, 29.0, 26.6, 26.4, 23.8, 23.0, 14.0, 11.0;

20 Anal. calculated for C,H,,NO,: C, 72.3, H, 10.8, N, 3.8.
Found: C, 72.2, H, 9.9, N, 3.6.



Exanple 7, supra. GC/El-M5 of each enantioner gave miz (rel. int.) 386
(Merr], 1), 370 (2), 264 (100), 163 (10), 135 (4), 121 10 (36), 91 (8),

70 (11). The hydrochloride salt of each enanti onmer was prepared by
treatment of the corresponding free base in diethyl ether with excess 1M
HC (diethyl wosishér). Evaporation of the solvent yielded tgerusernssss
corresponding . hydrochl oride product as a solid. 15 EXAVPLE 11:
Preparation of N-[2-Hydroxy-3- (4- met hoxyphenoxy) propyl]-1,

1- di et hyl - 2- [ 4- et hoxyphenyl ) - et hyl am ne Hydrochl ori de, Compound 7
[err] Usi ng the nmet hod of Exanpl s48, supra, 4-nethoxyphenyl 20

gl yci dyl et her (180 ng, 1 nnDI) and 1 1- dlnethyl 2- (4-
met hoxyphenyl ) ef poxyehée 20 et s dhiioeri de ; : 13
of the title c ound as a white SO|Id GEYEI- M5, nlz (reI |nt ) 344

(M15, 0.1), (17), 238 (100), 163 (9), 123 (7), 120 (17), 114 (6),
77 (5), 70 (13) 70 (11), 58 e MD 97/ 379 OMe

PCT/ US97/ 05558 e HC1 NL,EET EXAME 12:
Preparati on of K?fgr“

(2- met hyl phenoxy) propyl | - 1 1 dlnethyl 2- (4- met oxyphenyl)- et hy)l am ne

Hydr ochl ori de. Conpound 8
The enantiomers (R) and (8)-N-[2-hydroxy-3-(2-

5 'ethyl)hexanoxypropyl]—1,1—dimethyl-2-(4-methoxypheny1)-
ethylamine hydrochloride were prepared using the method of
Example 7, supra. GC/EI-MS of each enantiomer gave m/z (rel.
int.) 366 (M+1, 1), 350 {(2), 244 (100), 222 (3), 163 (12),
133 (9), 121 (21), 115 (11), 100 (4), 71 (21). The

10 hydrochloride salt of each enantiomer was prepared by
treatment of the free amine in diethyl ether with excess 1M
HCl1 (diethyl ether). Evaporation of the solvent yielded the
hydrochloride product as a solid.

15 -1.1-di -2-(4-

NN

Using the method of Example 15, supra, allyl glycidyl
ether (119 uL, 1.0 mmol) and 1,1-dimethyl-2-(4-

20 methoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to
prepare 79 mg of the title compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 294 (M+1i, 0.1), 278 (0.9), 222
(1.5), 172 (100), 163 (11), 121 (20); 'H-NMR (CDCl;) & 7.04
{(2H, 4, J=8.6), 6.79 (2H, 4, J=8.6), 5.85 (1H, ddd, J=22.2,

25 10.5 and 5.7),_5.23 (18, 4ad, J=17.3 and 1.5), 5.14 (1H, dd,
J=10.3 and 1.5), 3.96 (2H, 4, J=5.7), 3.74 (4H, wm), 3.43 (2H,



[err] 5 Usi ng the nmethod of Exanple 9, supra, 2-nethyl phenyl
glycidyl ether (164 ng, 1 mmol) and 1, 1-di net hyl -2-(4-
nmet hoxyphenyl )et hyl ami ne (269 ng, 1.5 mmol) were used to prepare 257 ny

of the title conpound as a white solid: GCEI- Ms, mz (rel. int.) 328
(M15, 0.1), 2eD9am™e7 222 (100), 163 10 (8), 121 (23), 114 RCEFYSI7/PSESK 13),
77 (6), 71 (19), 70 (21), 58 (11). EXAMPLE 13: Preparation of
N-r 2- Hydr oxy- 3-

(4- (2-carboxam do)i ndol oxy) propyl ]-1, 1-di net hyl - 2- (4- net hoxy- phenyl )

et hyl am ne Hydrochl ori de. Corrpound 9 15 55 [err]

Usi ng the net hod of Exanple 6, supra, g’;I yC'n757y oXYy- 2- I ndol ecar boxam de
(232 ngy, 1 mol )Sands17. &-Adt .- bread s HeBy FnyE} bt hyARdnfnd) ( 269

ng, 1.5 nol) wes 20364, th 1. @r%ﬁres)zn orﬂ @fu t Bp; tsbd-InmirC Qe Nds s a

white solid: GJEl- 20 (13 é §1 15, 01)7 291 %17) 290
(100), 207 =B, 1%485( 7}31 301%9179r 131-Q28y3-3147%-39) 72 2y

(15), SXANVPEE. 31,446 Ps caar 8} i 281 60 26\-4.3- Phenoxypr opyI ) -

WD 97/ 37967 PCT/ US97/ 05558

50 1, 1-di net hyl - 2- (4- et hoxyphenyl )et hyl am ne Hydrochl ori de.

Compound 17 s —3-(2-

Nuww‘ * HCL

Using the method of Example 4, supra, 2-naphthyl

10 glycidyl ether (400 mg, 2 mmol} and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (358 mg, 2 mmol) were used to
prepare the free base of the title compound: GC/EI-MS, m/z
(rel. int.) 364 (M-15, 1), 258 (100), 183 (2), 163 (3), 144
(4), 127 (10), 121 (22), 115 (20), 71 (11). The free base

15 in diethyl ether was treated with excess 1M HCl (diethyl
ether). The resulting solid was recrystallized from hot
acetonitrile to afford 496 mg of the hydrochloride product as

a white solid.

20 -1.1- -2- (4=

Using the method of Example 6, supra, 2,3-epoxy-
propylbenzene (X mmol) and 1,1-dimethyl-2- (4-
25 methoxyphenyl)ethylamine (1.25 mmol) yielded 179 mg of the



[err] To a stirred suspension of 50% KF-Celite (0.35 g, 3 5
nmmol ) in anhydrous acetonitrile (10 nL) was added 1, 1-

di met hyl - 2- (4- net hoxyphenyl )et hylam ne (0.27 g, 1.5 mmol) and

3- phenoxypropyl brom de (0.484 g, 2.25 nmol). The reaction m xt ure was

refl uxed undyo&ishéggen for 6 hours, followed by stirring$?ﬁ,§ﬁ¥@%
tenperature for 62 hours. The m xture was 10 filtered and the ?I rate,

was evaporated. The hydrochl oride was prepared by dissolving the
resi due in HCLl/ met hanol. The resulting solution was concentrated and
dried on a | yophilizer. The residue wse redissolved in dry methanol and

diluted with diethyl ether, which caused precipitation of 210 15 ng of the
titl e conpoun#ifde acompound sad iadwhi3@ Ebl1iS; GQ/EI-MS, m/el (rent ipt298 (M 15,
2), 193 (15), 2k 1Q0) .y 1 ( (5 98..(9 7 8) 2 (7), 71
(8), 70 (6), & g(fé.jlgq v bl iy 8 1’590)Pré;6)%1r§7t)i'02r%2%f () 12t

N-[ 2- Hydr oxy- 31@) . 91 (32phtMWoxX§) prisoyB), 170 K16), 58 (9).

- di net hyl - 2- (4- met hoxyphenyl ) et hyl am ne 20 Hydrochl ori de, Conpound 19

[err] Usi ng the nmethod of Exanple 5, supra, 1-naphthyl

glycidyl ether (1.0 g, 5 nmmol) and 1,1-di nethyl-2-(4-

met hoxyphenyl ) et hyﬁﬁmi_%gm%mm.%tﬁva& 1‘3,-5_<t.2 25 prepare the
free base of the title conpound. Ica_gel chromatography of the

.0
|
reaction nixxt d# Rhsasl preRyl -3 1-digeth

of the purifi @dniiHekuhat i P 0 7 .gé?v
PCT/ US97/ 05558 51
OMe
md@wuw —
OH

Using the method of Example 6, supra, 3-methoxyphenyl
glycidyl ether (1.5 mmol) and 1,1-dimethyl-2-(4-
10 methoxyphenyl)ethylamine (1.9 mmol) yielded 403 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
344 (M-15, 1), 239 (21), 238 (100), 163 (10), 121 (16), 114
(9), 2106 (3), 77 (5), 71 (7), 70 (10), S8 (4).

15 = - -dj -2~ (4~ -

FJ::La‘j/‘JyLJ[:rome * Hel

ou 1

A solution of 3-fluorophenol (1.8 g, 16.1 mmol) in
acetone (100 mL) was treated with potassium carbonate (6.65
20 g, 48.2 mmol) and refluxed under nitrogen for 15 minutes.
Epibromochydrin (4.4 g, 32.1 mmol) was then added by syringe,
and the mixture was refluxed 3 hours. The mixture was cooled
and filtered, and the filtrate evaporated to dryness. The
residue was partitioned between ether/water, and the layers

25 separated. The ether layer was washed with saturated NaCl,



GCEI-M5, mz (rel. int.) 364 (M15, 1), 258 (100), 183 (3), 163 (4),
144 (4), 121 (23), 115 (18), 71 (19): [err]HNWR (Cerr]Derr]) [err]

8.50 (1H, d, J=8.0), 7.65 (1H, d, J=7.2), 7.36-7.31 (3H, m, 7.21 (1H,
t, J=7.9), 6.98 (2H, d, J=8.6), 6.71 (2H, d, 5 J=8.6), 6.62 (1H, d,
J=7.7), 4.08 (&bems¥s7 3.93 (1H, m, 3.32 (3H, s), 2.80 (POEUSEUISSH=11.6
and 3.7), 2.71 (1H, dd, J=11.4 and 6.4), 2.47 (2H, dd, J=13.3 and
6.2), 0.94 (3H, s), 0.92 (3H, s); [err]CG-NVMR (CDCl[err]) [err] 158.0,
154. 3, 134.4, 131.2 (2 carbons), 129.9, 127.4, 126.3, 125.8, 125.2,
121.8, 120.5, 10 113.3 (2 carbons), 104.8&770.4, 68.5, 55.0, 53.2, 46.4,

44.5, 26.9, 26.8. A portion of the free base in diet hé/l et her was
treated with exdzied mvepceodivmesnifate pad)evaprzaredy| TrREFesulting| 93t was

recrystal lized foenaflali1aset@iek! vdcdOralfdived 1t Beg of 3tElddrophepgLnd as a

white solid. 15 EXAMPLE 16: Preparation of N-(2-Hydroxy-3-t-
but oxyor opyl ) - | Stveidsdt B¥PeD- (4- met hoxyphenyl ) et hyl am ne. Conpound 25
[err] Usi Nggirfee tHE ol oftkaibTe 16, stpps A 3-F1tokephghyli dyl 20

et her (142 ., 1.0 mmol ) and 1, 1-di net hyl.- 2- (4-
et hoxglphen;r}g-') etﬂ’r}’Fé‘?ﬁln)ét{‘iEY(lrrﬁ,““T‘.’]fL) ﬁﬁﬂl%"\(/ﬁg‘eﬁléye]d'zfé“' prepare 106
mg of the titl e ncoRPRéngs) ethyfladine qal ormmesy yielddd 398GidElofMhent z (rel.
int.) 310 (M+1. Q.3), 294 . 5), 2 (1. 6,7. 163 4. 6),
132 %100),(121 (%?é)?“?&?‘ﬂ(*?#%\lﬁd%e (se&jg'[esg-)/'r’}‘l‘?%r ?‘Y’??’})‘&‘( éﬂf'(’é, )
J=8.6), 6.82 (2H32d(MJ=8. &), R77824BH226 (10®),, 183 667)(| 51 nd6) ,3237 (2H, m),
2.27 (1H, dd, J= 5 d 4. , . 3 1. H s), 1.05 (3H,
s), 1.(03 (3H s)‘;sz”' lajF‘er‘ﬂ C—ﬁvég%C[%lgglf'erHﬁ q}ght 0'579{5?:3, )130.3, 1(13.3,
72.9, 69.7, 64.5, 55.1, 52.9, 46.6, 44.7, 27.4, 26.9, 26.8.

10 ; i =12- =3

o,\(\")(/@’om « HC1

a ou"
Using the method of Example 25, supra, 2-chlorophenyl
15 glycidyl ether (1.0 mmol) and 1,l-dimethyl-2-(4-
methoxyphenyl)ethylamine (1.25 mmol) yielded 279 wmg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
348 (M-15, 5), 245 (21), 244 (100), 242 (100}, 163 (29), 121
(82), 114 (24), 77 (21), 71 (44), 70 (56), 58 (24).

20 _27; j - [2- -

@NN )(/OOMe . meL

F OH

Using the method of Example 25, supra, 2-fluorophenyl
25 glycidyl ether (1.5 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl) ethylamine (1.9 mmol) yielded 385 mg of the
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52 EXAMPLE 17: Preparation of N-(2-Hydroxy-3-

but oxyoropyl ) -1, 1- di net hyl - 2- (4- met hoxyphenyl ) et hyl am ne. Compound 26
[err] 5 Usi ng the nmethod of Exanple 15, supra, n-butyl glycidyl

et her (143 [wordrla96dl. 0 ol ) and 1, 1-di net hyl - 2- (4- PCT/US97/05558

nmet hoxyphenyl )et hylam ne (197 ng, 1.1 mmol) were used to prepare 81 ngy
of the title conpound as a clear, colorless oil: GTJEI-M5, mz (rel.

int.) 310 (M+1, 0.01), 174 (100), 10 163 (19), 132(18), 121(31), 70(20);
[err]HHNVMR (CDCl [err]) [err] 7.03 (2H, 58 d, J=8.6), 6.87 (2H, d, J=8.6),
3.74 (1H, m, 3.72 (3H, s), 3.40 (4H m, 2.73 (3H m, 2.59 (3H m,
1.50 (2H, m.titlz) compoywias g white1seRid: GF/EXMS9 L4 (re)l, D187 (3H, t,

J=7. 4); [e”]g%z R 1&"\/%)(0991[&%5])2£§r(3ﬂooé5716% (l?l 1?25 J@g %2,113. 2, 73.5,

71.2, 69.0, 15 13. 8.
EXAVPLE 18 P’F@paf’&t (On 37 MY(27Ry&Tbxy0319), 58 ¢3>

i sopropropyl)-1-1-di net hyl - 2- (4- met hoxyphenyl ) et hyl am ne. Compound 27
oH 20 Usi ng the nethod of Exanple 15] supra, isopropylglycidyl

5 -1.1- -2~ (4-

S X ITT
* HC1
cl oY N
OH

Using the method of Example 25, supra, 3-chlorophenyl
glycidyl ether (1.0 mmol) and 1,1-dimethyl-2-(4-

10 methoxyphenyl)ethylamine (1.25 mmol) yielded 168 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
348 (M-15, 0.9), 245 (7), 244 (35), 243 (25), 242 (100), 163
(7), 121 (22), 71 (11), 70 (16).

F@ wOMe
‘e HC1
o [ H
OH

Using the method of Example 25, supra, 4-fluorophenyl
glycidyl ether (1.5 mmol) and 1,1-dimethyl-2-(4-
20 methoxyphenyl)ethylamine (1.9 mmol) yielded 398 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
332 (M-15, 1), 227 (20), 226 (100}, 163 (5), 125 (4), 121
{(15), 114 (3), 95 {(4), 71 (8), 70 (10), 58 (5).



ether (126 [err]L, 1.0 mml) and 1, 1-di nethyl -2-(4-

nmet hoxyphenyl )et hylam ne (197 ng, 1.1 mmol) were used to prepare 53 ng
of the title conpound as a clear, colorless oil; GTJEI-M5 mz (rel.
int.) 296 (M1, 0.2), 280 (1.4), 25 222 (1.5), 174 (100), 132 (12),
121(24); [err|wbbis9¢7CDCl [err]) [err] 7.03 (2H, d, J=8.4PCT/gsympsissH, d,
J=8.4), 3.72 (3H, s), 3.70 (1H, m, 3.53 (1H, m, 3.38 (2H, m, 2.80
(1H, broad s), 2.73 (2H, WD 97/ 37967

PCT/ US97/ 05558 53 m, 2.58 (4H,

m 1.09 (6H, n), 1.01 (3H, s), 0.99 (3H, 85Y; [err]C—NIVR(CDCI[err])
[err] 157.9, 131.2, 1299 1132 73.4, 71.2 9 54.9, 53.1, 46.2,

44.5, 31.5, 26.6, 2&adty-2Pi qbpopara OREREEES  Preparati on of
N-r 2- Hydr oxy- 3- -dj -2-(4-

(2-ethyl) hexanoxypropyl -l ,1-dinet I - 2- (4- met hoxyphenyl ) - et hyl am ne,
Conmpound 28 d of Exanple 15, supra,

2- et hyl hexyl gl yci dyl ether 09 [err]L, nlLdMenrmol ) and
1,1-dinethyl-2-(4- 10 net hoxysgétl et hwalh ge (1@%gm, 1.1 mol) were
used to prepare 55 ng of et e fo und as a clear, colorless

oil: GUEI-MS, mz (rel. int.) 366 (MPH 0.2), 350 (1.1), 244 (100),
222 (2.5), 163 (8.7), 121 (15); [err]HNVR (CDCl[err]) [err] 7.06 (2H,

d, J=8.5), 6580 (2Hysfing kr2 f¢thchl 6% Exdrple) 25 3.superdH, 3-methylphenyl
glycidyl ether (2.0 mmol) and 1,2-dimethyl-2-(4-
methoxyphenyl)ethylamine (2.5 mmol) yielded 400 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
328 (M-15,1), 223 (16), 222 (100), 163 (5), 147 (5), 121

10 (18), 114 (6), 91 (8), 76 (4), 71 (6), 70 (11).

OH

15 Using the method of Example 25, supra, 3-tri-
fluoromethylphenyl glycidyl ether (2.0 mmol) and 1,1-
dimethyl-2- (4-methoxyphenyl)ethylamine (2.5 mmol) yielded 600
mg of the title compound as a white solid: GC/EI-MS, m/z
(rel. int.) 382 (M-15, 1), 277 (16}, 276 (100), 163 (7), 126

20 (4), 121 (18), 114 (5), 96 (6), 71 (8), 70 (15), 57 (4).



15 d, J=5.3), 3.31 (2H, d, J=6.0), 2.88 (1H, broad), 2.78 (1H dd,

J=11.6 and 4.0), 2.62 (2H, m, 1.46 (IH q, J=5.7), 1.24 (6H, m, 1.03
(4H, m, 0.84 (4H, m; [err]C—Nl\/R(CDCI[er 1) [err] 158.0, 131. 3,
130.0, 113.3, 74.4, 73.7, 69.0, 55.1, 53.3, 46.3, 44.6, 39.5, 30.5,
29.0, 26.6, wodnms 8, 23.0, 14.0, 110 20 Anal. cal cul -
Glerr] Hlerr] NGB: Z:% 72.3, H, 10.8, N, 3.8. Found: C, ?éguggg{i’“&g, N,

. 6. EXAMPLE 20: Resol ution of the Enantioners (R) and
(S) N-[ 2- Hydr oxy- 3- ( 2- et hyl ) hexanoxypropyl ] - 1, 1- di net hyl - WO
97/ 37967 60 PCT/ US97/ 05558
54 (4- met hoxyphenyl ) et hyI anm ne Hydrochl or| de. Corrpounds 63 and 64
[err] ' afni3 gikle ayelebihy ] 5
et hyl ) hexanoxypr opyI 1-1,1 - di rret hyI 2 (4- et h8§¥phenyl ) et hyl am ne
hydr ochl ori de were prepared u t he Exanpl e 7, supra.
GC/ El - M5 of each enanti oner gﬂgﬁ({é&/@j i it l"}:1366 (m+1l, 1), 350 (2),
244 (100), 222 (3), 163 (12), cmr 138u(9), 121 (21), 115 (11), 100 (4), 71

(21). The 10 hydrochloride salt of each enanti omer was prepared by
treatnment of the free amne in dieth ether with excess 1M HC1 (di et hyl
et her). Evapor ati oWsH#9 the mehpdnet "éf“ﬂb%l 35hesupray@rbeht ori de product as

a solid. £ luoroneXAYRk: r;s;h gi’y&nﬁ,naatm Qk . Ormnlody FAlE O3~ 15

al I yl oxypr opyl -dIITEt net hoxyphenyl') et hyl ani ne,
y yp Spy d)lmethyl - (4-me &ypheny )ethylamixg (2.5 y 2nmol) yyielded 690

mg of the title compound as a white solid: GC/EI-MS, m/z
(rel. int.) 382 (M-15, 1), 277 (16), 276 (100), 163 (10), 121
(22), 114 (8), 96 (11), 71 (17), 70 (33), 58 (9), 42 (6).

10 -t~ - -di -2- ({4~

Using the method of Example 25, supra, 2-t-butylphenyl
glycidyl ether (2.0 mmol) and 1,1-dimethyl-2-(4-
15 methoxyphenyl)ethylamine (2.5 mmol) yielded 540 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
370 (M-15, 1), 265 (19), 264 (100), 163 (5), 121 (17), 114
(6), 91 (8), 77 (3), 71 (9), 70 (8), S8 (3).

20 = - ~-dj -2-(4-



Compound 29 [err] Usi ng the nmet hod of Exanple 15, supra, allyl
gl yci dyl ether (119 [err]L, 1.0 mmol) and 1, 1-dinethyl-2-(4- 20

nmet hoxyphenyl )et hylam ne (197 ng, 1.1 mmol) were used to prepare 79 ny
of the title conpound as a clear, colorless oil: GCJEI-M5 mz (rel.

int.) 294 (M3,w8ofdme278 (0.9), 222 (1.5), 172 (100), 163pEibhonokssh
(20): [err]H-NMR (CDO [err]) 6 7.04  (2H d, J=8.6), 6.79 (2H, d, J=8.6),
5.85 (1H, ddd, J=22.2, 25 10.5 and 5.7), 5.23 (1H, dd, J=17.3 and 1.5),

5.14 (1H, dd,
(2H,

PCT/ US97/ 05558

(1H, broad s),

s), 1.01 (3H, 9);
117.0, 113.3, 72.8, 72.2, 69.0,
5 EXAMPLE 22: Preparat
napht hoxy) propyl ] -1, 1- di net hyl -
( Conpound 35 [err]

Hydr ochl ori de,

10

15

20

J=10.3 and 1.5), 3.96 (2R d, J=5.7), 3.74 (4H, m), 3.43
WO 97/ 37967 61

55 d, J=5.7), 2.83
hlorid : gl 491), 1.02 (3H,
15 0 134 5 131 3, 129.9,
46 3 44.5, 26.6, 26.4.

. roxy- -12-

Hbxyphenyl ) et hyl - am ne

3C.NVR (CDCL.) [err]

55.

Using the method of Example 25, supra, 2-methoxyphenyl
glycidyl ether (2.0 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl) ethylamine (2.5 mmol) yielded 60 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
344 (M-15, 0.1), 239 (15), 238 (100), 163 (9), 122 (7), 121
(20), 114 (23), 77 (10), 71 (19), 70 (21), 58 (7).

Using the method of Example 25, supra, 3-t-butylphenyl
glycidyl ether (2.0 wmol) and 1,l1-dimethyl-2-(4-
methoxyphenyl}ethylamine (2.5 mmol) yielded 400 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
370 (M-15, 1), 265 (19), 264 (100), 163 (5), 121 (15), 114
(), 110 (3), 91 (4), 71 (6), 70 (9), 57 (3).

OH



Usi ng the met hod of Exanple 4, supra, 2-naphthyl 10 glycidyl ether (400 ny,

2 mol) and 1, 1-di net hyl - 2- (4- nmet hoxyphenyl ) et hyl am ne (358 ny, 2
nmol ) were used to prepare the free base of the title conmpound:
GC/ElI-M5, nlz (rel. int.) 364 (M15, 1), 258 (100), 183 (2), 163 (3),
144 (4), whiofnbos?) - 121 (22), 115 (20), 71 (11). The 15 in
di et hyl ether vvas‘g';k?eat ed with excess 1M HCl1 (di ethyl %%#@%e
resulting solid was recrystallized from hot acetonitrile to afford 496
ng of the hydrochl oride product as a white solid. EXAMPLE 23:

Preparation of N-(2-Hydroxy-3- 20 62
phenyl propyl)-1. 1-di net hyl - 2- (4- nmet hoxyphenyl ) et hyl am ne

Hydrochl ori de, Conggiwigdeid mecho&a-.rfr]gxample 25, sksid)04tbe; et hod of Exanpl e

6, supra, 2, 3- prop | benzene ( and 1, I-dlnethyl 2-(4- 25
met hoxypheny| )fg{}ﬂ’if%/"‘o’fﬁf‘ﬁ%pr(efyi ]r?fﬁ}PYly?'@'fe(fedl “i% R 1Ht andh VO
97/ 37967 dimethyl-2- (4- mechoxyphenyl)ethylamﬁ’ﬁg / @i5976'1ﬁ535)5§'1e1ded 270

| wh d
(M 15, 1), 1099(3b)hes 85 bmwSmsary whiss pane e5st s, wh ) o1 (32).

77 (5), 765 5)re¥D int6) 3838 (1935, 3), 277 (35), 276 (100), 175 (B), 163
(8), 145 (16), 121 (34), 78 (9), 71 (15), 70 (19), 58 (8).

10 @of\(m@ * HCL

OH

Using the method of Exawmple 5, supra, 1,2-epoxy-3-
pPhenoxypropane (600 mg, 4 mmol) and 1,1-dimethyl-2-
phenylethylamine (596 mg, 4 mmol) yielded the title compound:
GC/EI-MS, m/z (rel. int.) 284 (M+1, 1), 208 {100), 162 (1),

15 133 (7), 91 (27), 77 (15), 70 (22). The free base in
diethyl ether was treated with excess 1M HCl (diethyl ether).
The resulting solid was recrystallized from hot acetonitrile
to afford 596 mg of the hydrochloride product as a white
solid.

20 : i -~ {2~ -3~

Allyl phenyl ether (1.34 g, 10 mmol) and N-
25 Dbromosuccinimide (1.78 g, 10 mmol) were dissolved in 50 mL of

methanol and stirred at room temperature for two days. The



Exanpl e 24: Preparation of N[2-Hydroxy-3- 5 (3-nethoxyphenoxy)propyl]-1,
1- di net hyl - 2- (4- net hoxphenyl ) - et hyl am ne Hydrochl ori de, Conpound 38
[err] Usi ng the method of Exanple 6, supra, 3-nethoxyphenyl

gl ycidyl ether (1.5 nmol) and 1, 1-di nethyl-2-(4- 10

met hoxypheny! wad dydreeri ne (1.9 mmol ) yielded 403 ng of the  PCT/USY7605558
conpound as a white solid: GJEI-M5, nfz (rel. int.) 344 (M 15, 1), 239
(21), 238 (100), 163 (10), 121 (16), 114 (9), 106 (3), 77 (5), 71 (7),

70 (10), 58 (4). EXAMPLE 25: Preparation of N-[2-Hydroxy-3- 15
(3-fluorophenoxy) propyl ]-1, 1-di et hyl - 2- (@ net hoxyphenyl ) - et hyl am ne
Hydr ochl ori de. Conpound 39 [err] A sol ution of 3-fl uorophenol

(1.8 g, 16.1 mBAFCAuFh a lag dpigirare 190 2nbronemd -MeEReBH JPPENPOPISBARMN

carbonat e (6. 63nd01-Bronfts 2 2mdBHxY - UphehkiprRRAnN0@ds Nisbifea plor 15
m nut es. Epi brorm'g%drl n (4.4 g, 32.1 mmol) was then added Dby syringe,
and the ni xt ur EVARSTREMay kBe methatels anfhdisgadiviipg Whe reséfery in ° and

filtered, and tHepthhéldtdee/ SMARQr ARl or§alid/N@FEr WAK washé®SHidde Whsh
partitioned between ether/water, and the |ayers 25 separated. The et her

| ayer was washefSfFt itRe Brifgyq dried over sodium g fate37gp9 evaporated

PCT/ US97/ 05558 to dryness. The crude mixture (1.47 g, 6 mmol) was dissolved
in 6 mL of acetonitrile, to which was added 50% KF-Celite
(0.7 g, 12 mmol) and 1,1-dimethyl-2- (4-methoxyphenyl) -
ethylamine (0.54 g, 3 mmole). The mixture was refluxed under

10 nitrogen for 48 hours, and then coocled and filtered. The
filtrate was evaporated to dryness, and the residue was taken
up in water and ether. The ether layer was dried over sodium
sulfate and concentrated to dryness. The residue was
dissolved in 10 mL of diethyl ether and precipitated as the

15 HCl salt by the addition of 10 mL of 1M HCl (diethyl ether).
The collected solid was purified by RP-HPLC to yield 330 mg
of the title compound as a white solid: GC/EI-MS, m/z (rel.
int.)_328 (M-15, 5), 223 (43), 222 (100), 163 (9), 133 {(13),
121 (42), 107 (13), 78 (11), 77 (23}, 71 (12), 70 (32).

20 . - (2 - -3-

OMe
NN N) ,\/ :
OH

Using the method of Example S, supra, 1-octyl glycidyl
25 ether (187 mg, 1.0 mmol) and 1,1-dimethyl-2-(4-methoxy-
phenyl)ethylamine (197 mg, 1.1 mmol) were used to prepare 105
mg of the title compound as a clear, colorless pil: GC/EI-MS,
m/z (rel. int.) 366 (M+1, 0.08), 350 (0.08), 244 (100), 222
(5.8), 163 (12), 121 (18): *H-NMR (CDCl,) & 7.08 (2H, d,



57 dried over sodium sulfate and evaporated. The resulting oil was

distilled under vacuumto give 1.2 g of 3-fluorophenyl gl yci dyl ether.

Usi ng the met hod of Exanpl e 6, supra, 3-fluorophenyl 5 glycidyl ether (1.5
mrol ) and 1, 1-di net hyl - 2- (4- met hoxyphenyl ) et hyl am ne (1 9 nmmol ) vyi el ded
398 ng of th | e conpound as a white solid: GCEIl-

int.) 3326‘(‘,&75‘;9%) 227 (22), 226 (100), 163 (7), 151 (6) 8&@&8 (22),
114 (6), 94 (7), 71 (11), 70 (16), 57 (8). 10 EXAMPLE 26:

Preparati on of N-[2-Hydroxy- 3- (2-chl or ophenoxy) propyl ] -1,

1-di met hyl - 2- (4- met hoxyphenyl) - et Byl am ne Hydrochl ori de, .Conpound 40
[err] Usi ng the nethod of Exanple 25, supra, 2-chlorophenyl 15

gl yci dyl etherd<elLed, 2 (2Hd d,, |F=di et h!yhaZ(:(Hl- wm), 3.77 (3H, s), 3.45

met ho henyl I 5 I 9 f .t itle
corrpoi%g asya) véﬁ]%/e éo#]epcf( ](éj Iﬁmg%g) yl % ? fﬁzl rﬁl??)‘?=ll‘g4 ?I\ﬁ f&’y 5), 245
(21), 244 (1009.65242H( T0Q) 2. &53(2(82991). 12227 (8{82), 110k ((28),s)771(24), 71

44 70 (56 L t f
(N-[)2 Hydrf)xy) 3£3§§ (5?(2 ANt %?ophénoxg?}r\)‘rpo%clzﬁ”ﬁ (2R 3 184 9 1312,

1- di et hyl - 2- (¥3v8, hdxyFhe@l 4, 71.6, &].1%y| &P e SBydr ctfhiRor #4eg, GanPound 41

t Fo of Lo o5, | 25
L) g1 R AT AR 670 .o g LS

met hoxypheny!| )@ hy4agi h@rc{a@)g i) 1532 d@esagslzﬂg of the

10 Compoungd 66

OMe
/“v/\/\o”\/\;!LJ::r
on

Using the method 6f Example 5, supra, l-hexyl glycidyl
ether (175 mg, 1.0 mmol) and 1,1-dimethy1-2-(4-
methoxyphenyl) ethylamine (1927 mg, 1.1 mmol) were used to

1S prepare 95 mg of the title compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 216 (M-121), 163 (11), 121
(22), 114 (14); *H-NMR (CDCl;) & 7.05 (2H, 4, J=8.7), 6.79
(2H, 4, J=8.7), 3.77 (1H, m), 3.75 (3H, s), 3.41 (4H, m),
2.97 (2H, broad), 2.79 (1H, dd, J=11.7 and 4.1), 2.64 (3H,

20 m), 1.52 (2H, m), 1.26 (6H, m), 1.04 (3H, s), 1.03 !3H, s),
0.85 (3H, t, J=6.7); ¥¥C-NMR (CDCl,) & 158.1, 131.3, 129.9,
113.4, 73.4, 71.7, 68.9, 55.1, 53.6, 46.3, 44.6, 31.6, 29.5,
26.5, 26.4, 25.7, 22.6, 14.0; FT-IR, cm? 3405 (broad), 1611,
1512, 1245, 1116, 824,

25 . 1 - (2~ -3
- ~-di hyvl-2-{4-
Compound 67



WD 97/ 37967 PCT/ US97/ 05558

58 title conpound as a white solid: GJEI-M5 mz (rel. int.) 332
(M15, 2), 227 (20), 226 (100), 163 (4), 125 (3), 121 (15), 78 (4), 77
(4), 71 (7), 70 (9), 58 (3). EXAMPLE 28: Preparation of

N-[ 2- Hydr oxy- 3- {x@gr978m6¢ Nl Or ophenoy) propyl]  PCT/US97/05558
-1-1-di net hyl - 2- (4- met hoxyphenyl ) et hyl am ne Hydrochl ori de, Conpound 43
[err] Usi ng the method of Exanple 25, supra, 3-chlorophenyl

gl ycidyl ether (1.0 nmol) and 1, 1-dinethyl-2-(4- 10

met hoxyphenyl )ethylam ne (1.25 mmol) yiel deg 168 ng of the title
conpound as a white solid: GJEI-M, nfz (rel. int.) 348 (M 15, 0.9),
245 (7), 244 (35), 243 (25), 242 (100), 163 (7), A20m¢22), 71 (11), 70

(16). EXAMPLE 29: PWf N- xy-3- 15
(4-fluorophenoxy)propyl]-1, 1-ditethy- 22(2- netMoXyphenyl) et hyl am ne

Hydr ochl ori de, Conpound 44 [err] OHUsi ng the met hod of Exanpl e
25, supra, 4-fluorophenyl glycidyl ether (1.5 mmol) and

1, 1-dinethyl-2-(4-  23f; gt hRxXwebESY |Jre ERyhsd Be é 2, ”Eméé 1ped398 g
of t he title corrpoaﬂ% as a white 50|dﬁl Jp c(y&[? mtya)

332 (M 15, 1), 22720935 &8s ti19melieand o), 1- imet(lw} 21

methoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to

5 prepare 175 mg of the title compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 394 (M+1, 1), 378 (6), 273
{97), 272 (100), 222 (9), 163 (37), 121 (61); *H-NMR (CDCl,) &
7.49 (2H, 4, J=8.5), 6.B2 (2H, 4, J=8.5 Hz), 3.78 (3H, s),
3.75 (1H, m), 3.45 (4H, m), 2.80 (1H, 4d, J=11.7 and 4.0),

10 2.77 (1H, broad s), 2.64 (4H, m), 1.56 (2H, m), 1.26 (16 H,
m), 1.06 (3H, s), 1.05 (3H, s), 0.88 (3H, t, J=6.1); C-NMR
{CDC1,) & 158.1, 131.3, 130.0, 123.4, 73.5, 71.7, 69.1, 55.1,
53.3, 46.4, 44.6, 31.8, 29.6, 29.5, 29.4, 29.3, 26.7, 26.6,
26.1, 22.6, 14.1; FT-IR (film) cm?® 3115 (broad s), 1612,

1S 1512, 1245, 1121, 824.

Compound 68
Qo T
- OH
20 Using the method of Example 25, supra, phenyl glycidyl

sulfide (3.9 mmol) and 1,1-dimethyl-2- (4-methoxyphenyl) -

ethylamine (4.9 mmol) yielded 194 mg of the title compound as

a white solid: GC/EI-M8, m/z (rel. int.) 330 (M-15, 4), 226

(21), 225 (s8), 224 (100), 163 (25), 149 (25), 123 (100), 121
25 (758), 77 (18), 71 (22), 70 (26).



(15), 114 (3), 95 (4), 71 (8)., 70 (10), 58 (5). WO 97/ 37967

PCT/ US97/ 05558 59 EXAMPLE 30:
Preparation of N [2-Hydroxy- 3-

(3- met hy] phenoxy) propyl ] -1, 1-di met hyl - 2- (4- met hoxyphenyl ) et hyl am ne
Hydrochl ori d und 45 [err] 5 Usi ng the met npl e
25, supra, 3_%9'”% yI'phenyl gl ycidyl ether (2.0 mmol) andp%&jm@gg

1, 1- di met hyl - 2- (4- nmet hoxyphenyl )ethylam ne (2.5 muol ) vyiel ded 400 ng of
t he title conpound as a white solid: GJE-M5, nmz (rel. int.) 328
(M15,1), 223 (16), 222 (100), 163 (5), d&7 (5), 121 10 (18), 114 (6), 91
(8), 76 (4), 71 (6), 70 (11). EXAMPLE 31: Preparation of

N-[2-Hydroxy-3-(3- EXaMPLE 43: Preparation of N-(2-Hydroxydecanyl)-1.1-
trlfluoromathy,henoxy prop | -1 1- d| rrethyl 2- (4- msthox

phenyl ) et hyl arm*ie SCHFO "" O BHaer S, LQRRUNA 40, Usi ng the
nmet hod of Exanpl e 25 supra, 3- tr|- quoro et bmé phenyl gl yci dyl et her
(2.0 nmol) and 1, 1- di et hyl - 2- (4-rrethoy|)ethy| amne (2.5 mmol)
yi el ded 600 my of the title CUMPBURAYaY 2 White solid: GJEI-MS, mz

(rel. int.) 382 (M15, 1), 277 (16), 279”(100), 163 (7), 126 20 (4), 121
(18), 114 (5), 96 (6), 71 (8), 70 (15), 57 (4).
Using the method of Example S, supra, 1,2-epoxydecane

5 (204 mg, 1.0 mmol) and 1,1-dimethyl-2- (4-methoxyphenyl) -
ethylamine (197 mg, 1.1 mmol) were used to prepare 73 wmg of
the title compound as a clear, colorless oil: GC/EI-MS, m/z
(rel. int.) 214 (M-121, 100), 196 (27.8), 163 (10), 122
{2.2); H-NMR (CDCl,}) & 7.08 (2H, d, J=8.6), 6.83 (2H, d,

10 J=8.6), 3.79 (3H, s), 3.53 {(1H, m), 2.79 (1H, dd, J=11.7 and
2.9), 2.67 (2H, s), 2.42 (1H, 4d, J=12.6 and 9.6), 1.26 (18
H, m), 1.08 (3H, s), 0.8B (3H, t, J=6.6); C-NMR (CDC1l,) 3
158.2, 131.4, 129.8, 113.5, 77.2, 69.8, 55.2, 53.8B, 47.8,
46.5, 35.1, 31.%, 29.8, 29.7, 29%.6, 29.3, 26.6, 26.4, 25.7,

15 22.7, 14.1; FT-IR (film) cm? 3399 (broad s), 1612, 1512,
1246, 1039, 823,

/“\/\v/\¢ﬁ\/"7/\u
OH
20 Using the method of Example 5, supra, 1,2-epoxydodecane

(240 L, 1.0 mmol) and 1,1-dimethyl-2- (4-methoxyphenyl}) -
ethylamine (197 mg, 1.1 mmol) were used to prepare 68 mg of
the title compound as a clear, colorless oil: GC/EI-MS, m/z
(rel. int.) 363 (M+1l, 0.2), 348 (2), 242 (100), 224 (8}, 163
25 (7), 121 (20); 'H-NMR (CDCl,) &5 7.08 (2H, 4, J=8.4), 6.83 (2H,
d, JU=8.4), 3.79 (3H, s), 3.50 (1H, m), 2.78 (1H, dd, J=11.8
and 3.1), 2.66 (2H, s), 2.41 (1H, 44, J=11.5 and 9.3), 1.26



EXAMPLE 32: Preparation of N [2-Hydroxy-3-

(2-trifluoromethyl phenoxy) propyl]-1, 1-di net hyl - 2- ( 4- WO 97/ 37967
PCT/ US97/ 05558 - 60

met hoxyphenyl ) et hyl am ne Hydr ochl ori de, Conpound 47 [err]

Usi ng the met hogyegodrsmeanpl e 25, supra, 2-tri- f I uor onet hyl pherydorossss
glycidyl ether (2.0 mmol) and 1, 1- 5

di met hyl - 2- (4- met hoxyphenyl )ethylam ne (2.5 mmol ) vyi el ded 690 ng of the
title conpound as a white solid: GO EI-M, nlz (rel. int.) 382 (M15,
1), 277 (16), 276 (100), 163 (10), 121 622), 114 (8), 96 (11), 71 (17),
70 (33), 58 (9), 42 (6). EXAMPLE 33: Preparation of

N-[ 2- Hydr oxy- 3- (3® H( W - biA%/ I{ERerfdxy P pdopipH] - 4, H=di- At HYF-NMR( 4CDCL,) &

met hoxyphenyl ) et hyg agmi r | gri Copgogun
Usi ng' t he et hod ob Ex;igl% %gz@ guplﬁg At %utg? éﬁer??lz eg:{:;}syc?dy? et her

(2.0 mmol) and 146- qj.,@étp,y|3123(429 .7, 29.6, 29.3, 26.7, 26.5, 25.7, 22.7,
14.1; FT-IR (film) cm?® 3386, 1612, 1512, 1246, 1039, 824.

Using the method of Example 5, supra, 1,2-epoxy-9-decene
(202 mg, 1.0 mmol) and 1,1-dimethyl-2- (4-methoxyphenyl) -

10 ethylamine (197 mg, 1.1 mmol) were used to prepare 80 mg of
the title compound as a clear, colorless oil: GC/EI-MS, m/z
(rel. int.) 334 (M+1, 0.02), 318 (0.7), 212 (100), 194 (13),
163 (11), 121 (23); H-NMR (cDCl,) & 7.06 (2H, 4, J=8.6), 6.80
(2H, 4, J=8.6)}, 5.79 (1H, dddd, J=23.1, 10.2, 6.6 and 6.6),

15 4.95 (2H, m), 3.77 (3H, s), 3.52 (1H, m), 2.76 (1H, d4d,
J=11.7 and 3.0), 2.64 (1H, s), 2.39 (1H, dd, J=11.6 and 9.4),
2.03 (2H, m), 1.33 (10H, m), 1.05 (6H, s): C-NMR (CDCl,) &
158.1, 135.1, 131.4, 129.8, 114.1, 113.4, 69.8, 55.2, 53.7,
47.8, 46.5, 35.1, 33.8, 29.6, 29.0, 2B.8, 26.6, 26.4, 25.7;

20 FT-IR (film) cm® 3387 (broad, s), 1612, 1512, 1246, 1038,
910, 760. |

25 Compound 72



15 net hoxyphenyl)ethylam ne (2.5 mmol) yielded 540 ng of the title
conpound as a white solid: GJEI-M5, nfz (rel. int.) 370 (M 15, 1), 265
(19), 264 (100), 163 (5), 121 (17), 114 (6), 91 (8), 77 (3), 71 (9, 70

(8), 58 (3). EXAVMPLE 34: Preparation N-[2-Hydroxy-3- 20

( 2- met hoxyph@pashsgropyl 1 -1, 1-di met hyl - 2- (4- WO

PCT/ US97/ 05558 61 R idsss

met hoxyphenyl ) et hyl am ne Hydrochl ori de. Conpound 49 [err]

Usi ng the nmethod of Exanple 25, supra, 2-nethoxyphenyl gl yci dyl ether
(2.0 mmol) and 1, 1-di net hyl - 2- (4- 5 ngs hoxyphenyl)ethylam ne (2.5 mmol)
yi el ded 60 ng of the title conpound as a white solid: GJEI-M5, mz
(rel. int.) 344sing the wWethod 3B8EAkDle R3IGupiBP)dodkadl (Hycidig? (7), 121
(20), 114 (13) 71, (19)..70 (21), 88 (7). _ EXAVPLE 35:
Preparati on of&ﬁggzgﬁ]ﬂ%}%ké—%— F%‘Pl)l@n(i }'1 dimegh 1-2-14

t - but yl phenox yiephoxyitenyl letliylstiine - (2974mg, 1.netholy weeaygest byl ani ne
;%fjrgﬁglr gfi g?Pfgg%%)g%gné? of thLetE:{tlle compound yéicpg:ltegg, ngt;[l%(% e(s)L Exanpl &
5 oil: GC/EI-MS, m/z (rel. int.) 422 (M+1, 1), 406 (4), 300
(100}, 222 (11), 163 (23), 121 (34): *H-NMR (CDCl,) & 7.09
(2H, 4, J=8.6), 6.83 (2H, d, J=B.6), 3.79 (3H, s), 3.76 (1H,
m), 3.45 (4H, m), 2.81 (1H, dd, J=7.6 and 4.0), 2.65 (4H, m},
1.53 (2H, m), 1.26 (20H, m), 1.06 (3H, s), 1.05 (3H, s), 0.88
10 (3H, t, J=6.4); ¥C-NMR (CDCl,) & 158.1, 131.3, 130.0, 113.4,
73.5, 71.7, 69.0, 55.1, 53.4, 46.4, 44.6, 31.9, 29.6, 29.4,
29.3, 26.7, 26.6, 26.1, 22.7, 14.1; FT-IR (film) cm® 3415

(broad, s}, 1612, 1512, 1246, 1121, 825.

15 -1,1-di -2-(4-

Using the method of Example 9, supra, 1,2-epoxy-3-{1-
adamantylmethoxy) propane (410 mg, 1.8 mmol) and 1,1-dimethyl-
20 2-(4-methoxyphenyl)ethylamine (403 mg, 2.25 mmol) were used
to prepare 625 mg of the title compound as a white solid:
GC/EI-MS, m/z (rel. int.) 386 (M-15, 5), 281 (97), 280 (100},
163 (26), 1495 (77), 135 (23), 121 (6€3), 107 (18), 93 (29), 79
(20), 71 (2s).

25 : i - (2- -3-



gl yci dyl ether

nmet hoxyphenyl ) et hylam ne (2.5 nmol ) yiel ded 400 ng of the

(2.0 mol) and 1, 1-di net hyl - 2- (4- 15

title conpound

as a white solid: GTJEI-M5, mz (rel. int.) 370 (M 15, 1), 265 (19), 264
(100), 163 (5), 121 (15), 114 (5), 110 (3), 91 (4), 71 (6), 70 (9), 57
(3). bdz 36: Preparation of N-[2-Hydroxy- 3-(4-pefuserossss
trifluoronethyl phenoxy)propyl |l -1, 1-di net hyl - 2- (4- nmet hoxyphenyl )

et hyl am ne Hydrochl ori de, Conpound 51 [err] WO 97/ 37967
PCT/ US97/ 05558 62 Usi ng the

met hod of Exanple 25, supra, 4-tri- f ksor onet hyl phenyl gl yci dyl ether

(1.43 mol ) and 1, 1-

yi el ded 270

(16), 121 (34),
Preparati on of

di met hyl - 2- (4- net hoxyphenyl ) et hyl am ne (1.8 mmol)

ng of the title conpound as oMete solid: GTJEI-M5, nlz

5 (rel. int.) 382 (M15, 3), 27 P 0), «1861(8), 163 (8), 145
78 (9), 71 (15[fj%3 (Y9N, 587 (8). EXAMPLE 37:
N- ( 2- Hydr oxy- 3-
1. 1- di met hyl - 2- phenyl et hyl am ne Hydr ochl ori de. Conmpound

phenoxypr opyl ) -
56

10

15

20

25

Using the method of Example 6, supra, 1,2-epoxy-3-cyclo-
hexylmethoxypropane (212 wg, 1.2 mmol) and 1,l-dimethyl-2-(4-
methoxyphenyl) ethylamine (279 mg, 1.6 mmol) were used to
prepare 200 mg of the title compound as a white solid: GC/EI-
MS, m/z (rel. int.) 334 (M-15,.1), 229 (15), 228 (100), 163
{9), 132 (5), 121 (16), 114 (9), 97 (7), 71 (B), 70 (9), S5
(16) .

oH

A solution of m-chloroperbenzoic acid (43.5 g, 151 mmol)
in chloroform (250 ml) was treated with 4-phenyl-1-butene (20
g, 151 mmol). The reaction was stirred for 1 hour at room
temperature and washed with sodium bicarbonate, sodium
sulfite, and saturated sodium chloride. The solution was
dried over sodium sulfate and evaporated to dryness to afford
3,4-epoxybutylbenzene {100%).

Using the method of Example 6, supra, 3,4-
epoxybutylbenzene (1.4 mmol) and 1,1-dimethyl-2-(4-~
methoxyphenyl)ethylamihe {1.7 mmol) were used to prepare 235
mg of the title compound as a white solid: GC/EI-MS, m/z
(rel. int.) 312 (M-15, 0.1), 207 (16), 206 (100), 163 (7),
131 (28), 121 (19), 91 (28), 77 (7), 71 (7), 70 {(10), 58
(10).



[err] Usi ng the nmethod of Exanple 5, supra, 1,2-epoxy-3-
phenoxypropane (600 ng, 4 mml) and 1, 1-di net hyl - 2- phenyl et hyl am ne
(596 ng, 4 mmol) yielded the title compound: GCE-M5, mz (rel int.)
284 (M1, 1), 208 (100), 162 (1), 15 133 (7), 91 (27), 77 (15), 70 (22).
The free base di ethyl ether was treated wth excess t hyl
et her). Tﬁép$gg%7tlng solid was recrystallized from hot aéﬁ@%ﬁkg#?

to afford 596 ng of the hydrochloride product as a white solid.

EXAMPLE 38: Preparation of N (2-Methoxy-3-

phenoxypropyl) -1, 1-di net hyl - 2- (4- met hoxypfgnyl ) et hyl am ne _

Hydr ochl ori de, Cbnpound 59 [err] AIIyI phenyl ether (1.34 g,
10 mmol ) and N- 25gy D6 L G164 1 8vaFmh)-3ver e di ssol ved in

50 nmL of nethanol The
WD 97/ 37967 - » ;

63 pr oduc i ' - ronn-l-nethoxy-3-phenoxypropane

and 1-br onp- 2- net hoxy- 3- phenoxypr opane, was isol ated by evapor ati ng

t he net hanol and dissolving t yesi dug,in hept ane/ et her/water. The
organi c | ayer was washed first iL/W::L e HCl

5 4-Methoxycinnamonitrile was hydrogenated in ethanol with
palladium hydroxide on carbon to give 3-(4-methoxyphenyl)-
propionitrile. A mixture of anhydrous cerium (III) chloride
(.99 g, 8.1 mmol) in dry THF (12 mL) was stirred for 3 hours
at room temperature, cooled to -78 °C, and treated with MeLi

10 (5.8 mL, B.1 mmol). After stirring for 1 hour at -78 °C the
reaction mixture was treated with 3- (4-methoxy-
phenyl)propionitrile (0.45 g, 2.8 mmol). The reaction
mixture was stirred for 5 hours at -78 °C and then gquenched
with ammonium hydroxide. After warming to room temperature,

15 the mixture was filtered, and the filtrate diluted with water
and extracted with diethyl ether. The diethyl ether layer
was dried over sodium sulfate and evaporated. The crude oil
was purified by normal-phase chromatography to give 150 mg of
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine as a light yellow

20 oil,

Using the method of Example 6, supra, 1,2-epoxy-3-
phenoxypropane (0.62 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (0.78 mmol) were used to prepare 105
mg of the title compound as a white solid: GC/EI-MS, m/z

25 (rel. int.) 343 (M*, 4), 209 (14), 208 (99), 161 (13}, 122
(9}, 121 (100), 77 (17), 72 (25), 71 (12), 70 {(18), S8 (13).



5 water, then brine, dried over sodiumsulfate, and evaporated to

dryness. The crude m xture (1.47 g, 6 nmmol) was di ssol ved in 6 nm of
acetonitrile, to which was added 50% KF-Celite (0.7 g, 12 mmol ) and

1, 1- di met hyl - 2- (4- nmet hoxyphenyl ) - ethylamne (0.54 g, 3 mmole). The

m xture was r%&m&,under 10 nitrogen for 48 hours, and thepcppgy:Rsssgnd
filtered. The Iltrate was evaporated to dryness, and the residue was
t aken up in water and ether. The ether |ayer was dried over sodium

sul fate and concentrated to dryness. The residue was di ssolved in 10 nL
of diethyl ether and precipitated as the 46 HCl salt by the addition of 10

mL. of 1M HO (diethyl ether). The collected solid was purified by
RP- HPLC to yl el d 33X Hrieeatdtiilon Hyvaroey -8 |
GO ElI-M5, mz |

163 (9),

~dimetiy

133 (13), CLS), T8 32). 20
EXAMPLE 39: PramiaeatComponhd N6 2- Hydr oxy- 3-

oct anoxypropyl ) -1, 1-di met hy] - 2- (4- net hoxyphenyl ebnél am ne, Compound 65
Ove [err] Usi ng the od of € 5, supra, l-octyl
glycidyl 25 ether (187 ng, 1.0 m@wﬁw t hyl - 2- (4- met hoxy-
phenyl ) et hyl amine (197 ng, 1.1 mml) werestlsed to prepare 105 ng of the
title conpound as a clear, colorless oil: GUEI-Ms, mz (rel. int.) 366

Lorr] H VR (T [ cr PRng 55 nartd oo hemete . bt ghadbianiid, *)
PCT/ US97/ 05558 glycidyl ether (350 mg, 1.0 mmol) and 1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine (197 mg, 1.1 mmol) were used to
Prepare 207 mg of the title compound as a clear, colorless
oil: GC/EI-MS, m/z (rel. int.) 338 (M+1, 0.1), 372 (0.3), 266
10 (es5), 163 (1), 135 (100), 121 (16); *H-NMR (CDCl;) & 7.02 (2H,
d, J=8.3), 6.74 (2H, d, J=8.6), 3.70 (3H, s), 3.64 (1H, m),
3.38 (4H, m), 2.71 (iH, dd, J=11.5 and 4.0), 2.57 {(3H, m),
2.06 (3H, broad s), 1.64 (6H, broad s), 1.83 (6H, m), 1.13
(4H, apparent t, J=6.9), 0.98 (3H, s), 0.97 (3H, s); ®C-NMR
15 {(CDCl,) & 157.8, 131.2, 130.0, 113.1, 77.8, 70.5, 65.4, 54.9,
52.8, 46.3, 44.6, 32.0, 26.7, 26.6, 25.6, 23.9.

20 O\OYN)(,@M& * HC1

OH

A solution of 2,4,6-triphenylpyrylium tetrafluoroborate
(2.97 g, 7.5 mmol) in ethanol (15 mL) was treated with 4-
methylbenzylamine (1 g, 8.25 mmol). The reaction was stirred
overnight at room temperature and diluted with diethyl ether
25 to precipitate the product. The product was recrystallized
from ethanol/diethyl ether to give 3.15 g of N-({4-



64 J=8.6), 6.82 (2H, d, J=8.6), 3.79 (1H, 1), 3.77 (3H s), 3.45

(4H, m, 2.92 (1H, broad s), 2.79 (1H dd, J=11.6 and 4.1), 2. 65 (2H,
m, 2.55 (2H, m, 1.27 (8H m, 1.06 (3H, s), 1.04 (3H s), 0.88 (3H,
t, J=6.7); [err]CNVWR (CDCl[err]) [err] 158.0, 131.2, 129.9, 113.2,
73.4, 71.6, 0, 53.3, 46.2, 44.6, 31.7, 29.5,

26.5, 26.4. 2@93'7@375, 14.0: FT-1R (film crierr] 340%@‘.’*”8@’@5‘;‘ 1611,
1512, 1245, 1120. EXAMPLE 40: Preparation of N (2-Hydroxy- 3-
hexanoxypronyl ) -1, 1-di met hyl - 2- (4- met hoxyphenyl ) et hyl ami ne. 10 Conpound 66
[err] Usi ng the nethod of Exanpig£ 5, supra, 1-hexyl glycidyl

ether (175 ng, 1.0 mmol) and 1, 1-di net hyl - 2-(4-

met hoxyphenyl') Qi‘elﬂﬂrﬂﬁé:{hﬁyﬂ 19774 769 £ r dpHen P} d5RH Om Ustd ak QuddoboRBeRas€ 95 Ny
of the title co ound aclear col orl ess oil: GCJEI-M5 mz (rel.
int.) 216 (M 121F2"1%% 121 (22), 114 (14); [err] H NMWR
(CDCl[err]) [err] 7SB&1(HQHyd:dz,de]=(3 92 ,9,6609 oil digpersdon)=22./) mmdly7 (1H,

s & 5. 2 by ol et a9 42 80 s Bl ) 1
(1§T 35) ™ 95 &dﬂSt:(tﬂ'Hoft 2-ﬂhﬁ:o$):opa{rer r(e GdNgR eﬁ:[ljn[mo]) miﬁa‘g&%”} 6
29. 5, 26, 5'“156“51‘* "’f§ 7§1’?‘fd %°i43° ’“H‘—"f"ﬁﬁ?a% Fﬁ%‘P Qf'“%?f%“fﬁr 334d), 1611,
1512, 1245, 11x8e @&rhanolléas evapoatANPRE rEduced@rmpsssatre on Aofsolution

N (2- Hyd 3% -
de((:anI(;Zy[)?)(%yl )-I tk_}LedN B Hefhyfbfﬁz%et héxyph r?f’?%’f]ﬁyndmmm Conmpound

67 tetrafluoroborate (3.15 g, 7.6 mmol) in DMSO (25 mL) was then

10 added to the dry sodium salt of 2-nitropropane. The mixture
was stirred at 60 °C overnight under nitrogen. The reaction
was diluted with water, and the product extracted into
diethyl ether. The ether layer was washed with saturated
NaCl and dried over sodium sulfate. The ether solution was

15 treated with Amberlyst 15 ion-exchange resin to absorb the
2,4,6-triphenylpyridine. The resin was filtered and the
filtrate evaporated to yield 1.3 g of pure 1-(4-
methylphenyl) -2-methyl -2-nitropropane.

The 1-(4-methylphenyl)-2-methyl-2-nitropropane (1.3 g)

20 was hydrogenated for 5 hours at 65 p.s.i. hydrogen in ethanol
(30 mL) using 1.4 g of Raney nickel as catalyst. Removal of
the catalyst by filtration and evaporation of the solvent
yielded 1.15 g of 1,1-dimethyl-2- (4-methoxyphenyl)ethylamine
as a clear oil.

25 Using the method of Example 6, supra, 1,2-epoxy-3-
phenoxypropane (1.3 mmol) and 1,1l-dimethyl-2- (4-methoxy-
phenyl)ethylamine (0.6 mmol) were used to prepare 85 mg of
the title compound as a white solid: GC/EI-MS, m/z (rel.
int.) 298 (M-15, 7), 209 (47), 208 (100), 114 (14), 107 (13),

30 105 (46}, 79 (12), 77 (28), 71 (18), 70 (31), 58 (13).



WD 97/ 37967 PCT/ US97/ 05558

65 Ove

H Usi ng the nmethod of Exanple 5, supra, 1-decyl glycidyl

ether (235 ng, 1.0 mmol ) and 1, 1-di et hyl - 2- (4-

met hoxypheny! )wblysmg ne (197 ng, 1.1 nmmol) were used to  5pprRRSHEssE’S NO

of the title conpound as a clear, colorless oil: GJE-M5 mz (rel.

int.) 394 (M1, 1), 378 (6), 273 (97), 272 (100), 222 (9), 163 (37),

121 (61); [err]HNWR (CDCl[err]) [err] 7.49 (2H, d, J=8.5), 6.82 (2H,
d, J=8.5 Hz), 3.78 (3H, 5s), 3.75 (1H73m), 3.45 (4H, m, 2.80 (1H, dd,
J=11.7 and 4.0), 10 2. 77 (1H broad s) 2. 64 (4H rr) 1.56 (2H, m, 1.26
(16 H, m, EXHANPLE fdtio) Rrdroky - 3= [err] G- NWR
(CDO'[err]) 6 15 .. : i e 53. 3,

46. 4, 44.6, .6, 14.1;

FT-IR (film CWWGQ 15 1512' 1245, 1121 824,

EXAMPLE 42: Preparation of N-(2-Hydroxy-3
t hi ophenyl propyl ) -1, I -di net hyl - £ Jj4- net WI) gihyl ani ne. Conpound
68 ' oY"NO ) Usi ng the met hod of

Exanpl e 25, supra, phenyl gl yC|.dyI on Psul fide (3.9 mmol) and
1, 1- di met hyl - 2- (4- nmet hoxyphenyl) - ethylamne (4.9 mol) vyielded 194 ny

of the titl esconpourﬁkfﬂﬁ the method of Example 6, supra, 1,2-epoxy-3-
phenoxypropane (200 mg, 1.3 mmol} and 1,1-dimethyl-2-(3-
methoxyphenyl)ethylamine (263 mg, 1.5 mmol) were used to
prepare 340 mg of the title compound as a white solid: GC/EI-
MS, m/z (rel. int.)} 209 (14), 208 (100), 206 (6), 121 (11),
10 114 (5), 107 (S), 91 (6), 77 (12), 71 (B), 70 (16).

- - -2« (4-
OMe
Qg T+ 2
OH u
15 To a solution of 3-chloroperoxybenzoic acid (70% pure,

4.2 g, 17 mmol) in 40 mL of chloroform was added methallyl
phenyl ether (2.5 g, 16.87 mmol). The mixture was stirred at
room temperature for 5 hours then worked up by pouring into
ether and sodium bicarbonate. The organic phase was washed
20 with sodium bisulfite, sodium bicarbonate, and sodium
chloride, dried over anhydrous sodium sulfate and evaporated
to give 2.3 g of 1,2-epoxy-2-methyl-3-phenoxypropane.
Using the method of Example 6, supra, 1,2-epoxy-2-
methyl-3-phenoxypropane (0.092 g, 0.56 mmol) and 1,1-
25 dimethyl-2- (4-methoxyphenyl)ethylamine (0.10 g, 0.56 mmol)
were used to prepare 120 mg of the title compound as a white

solid: GC/EI-MS, m/z, (rel. int.) 328 (M-15,1), 223 (15), 222



a white solid: GZEI-MS, mz (rel. int.) 330 (M15, 4), 226 (21), 225
(58), 224 (100), 163 (25), 149 (25), 123 (100), 121 25 (75), 77 (18), 71

(22), 70 (26). WD 97/ 37967

PCT/ US97/ 05558 66 EXAMPLE 43:
Preparation dr oxydecanyl)-1, 1-

di net hyl - 2-(?&%ﬁ%§%henyl ) et hyl am ne. Conpound 69 [ er Ir]crmswmssss

Usi ng the nmethod of Exanple 5, supra, 1,2-epoxydecane 5 (204 ng, 1.0

mmol ) and 1, 1-di net hyl - 2- (4- net hoxyphenyl ) - ethylam ne (197 ng, 1.1
mmol ) were used to prepare 73 ng of 7khe title conpound as a clear,
colorless oil: GOJEI-M, nifz (rel. int.) 214 (M 121, 100), 196 (27 8),

163 (10), 121 (100), (12632)(;13[er1r4]7H-(MR (eaCizer,r p7[ ern], 82082k, d, J=8.6),
6.83 (2H d, 1 , 3.53 (1H, m, 2.79 (IH dd, J=11.7
and 2.9). Ba ?ﬁ éﬁ" 33 Yors 2 (lH dd, J=12.6 and 9.6), 1.26 (18 H,
m, 1.08 (3H, s), 088(3H t, J= 66) [err]C—NI\/R(CDCI[err]) [err]

158.2, 131.4, 129. §uatdrk 7 69. . 8, 46.5, 35.1,
31.9, 29.8, 29. 7 14 1;

(film

FT-1R

@ X/GCl
H
O/Y\” * HC1
OH

Using the method of Example 6, sSupra, 1,2-epoxy-3-

phenoxypropane (950 mg, 6.3 mmol) and 1,1-dimethyl-2-(4-
chlorophenyl)ethylamine (1.45 g, 7.9 mmol) were used to

10 prepare 150 mg of the title compound as a white solid: GC/EI-~
MS, m/z (rel. int,) 318 (M-15, 7), 209 (47), 208 (100), 127
(11}, 125 (33), 114 (13),-107 (12), 77 (23), 71 (16), 70
(29), S8 (13).

15 -1.1-di -2-(3-

Qo X, « 5
ou H

Using the method of Example 6, supra, 1l,2-epoxy-3-

phenoxypropane (1.3 g, 8.8 mmol) and 1,1-dimethyl-2- (4-

20 chlorophenyl)ethylamine (2.0 g, 11 mmol} were used to prepare
338 mg of the title compound as a white solid: GC/EI-MS, m/z
{(rel. int.) 3;8 (M-15, 1), 209 (14), 208 (100), 133 (4), 125
(12), 114 (6), 107 (6), 77 (20), 71 (8), 70 {(15), 58 (5).



EXAMPLE 44: Preparation of N (2-Hydroxydodecanyl)-1.1- di met hyl - 2-

4- met hoxyphenyl ) et hyl am ne. Conpound 70 [err] 20 Usi ng t he net hod
of Exanple 5, supra, 1, 2-epoxydodecane (240 [err]L, 1.0 mmol) and

1, 1-di met hyl - 2- (4- et hoxyphenyl ) - ethylam ne (197 ng, 1.1 mol) were
used to prepar ewodD3wedf the title conmpound as a clear, OoadriSe®os3sHi | :
GC/El-M5, mz - (rel. int.) 363 (M1, 0.2), 348 (2), 242 (100), 224 (8),
163 25 (7), 121 (20); [err]HNWVR (CDCl[err]) [err] 7.08 (2H, d, J=8.4),

6. 83 (2H, d, J=8.4), 3.79 (3H, s), 3.50 (1H, m, 2.78 (1H, dd, J=11.8
and 3.1), 2.66 (2H, s), 2.41 (11H, dd, J=117% and 9.3), 1.26 WO
97/ 37967 PCT/ US97/ 05558

67 (18 H, m), 1. GXAMEIE 533 ReEolQti Ziapcioners of- KRR @gDC13)
[err] 158. 2,413 43.

46.6, 35.1, 31.9 29.7, 29.6, 29.3, 26.1,
FT-IR (filn) cni &etpoxaas: thy 1 3 "
45: Preparation of N (2-Hydroxydec-&eenyl) -

. ) OMe
1, 1- di net hyl - 2- (4- et xg%rlgn ) ylagi pg OOS,J,{ w e HCL

on "

5 Compound 105 Compound 106

The free base (1.5 g) of compound 19 was chromatographed

through ChiralCel OD (20 x 2.5 cm) using ethanol-hexane (1:4,

plus 0.1% diethylamine) at 10 mL/min (270 nm).

Chromatography of each enantiomer through Vydac C-18 (5 x 25
10 cm) using a gradient of 0.1% HCl to acetonitrile (50 mL/min.,

264 nm) afforded the hydrochloride salt of compound 105 (464

mg) [o),?® = 15.3° (c = 0.928, CHCl,), m.p. 113-115°C and

compound 106 (463 mg) [o]p?*® = -13.8° (c = 0.926, CHCL,).

15 - -di -2-(4-

MeQ ' OMe
_ | OO oz\g:u)(/@ s HC1

Using the method of Example S, supra, 1,2-epoxy-3-[4-

methoxy- (1-naphthoxy) ]propane (462 mg, 2 mmol) and 1,1-

20 dimethyl-2-(4-methoxyphenyl)ethylamine (120 mg, 0.67 mmol)
yielded, after preparative TLC and RP-HPLC, 116 mg of the
title compound as a white solid: GC/EI-MS, m/z (rel. int.)
3%4 (M-15,2), 288 (100}, 7312 (11), 121 (15), 71 (22).



[err] Usi ng the nethod of Exanple 5, supra, 1, 2-epoxy-9-decene
(202 ng, 1.0 nmol) and 1, 1-di net hyl - 2- (4- met hoxyphenyl )- 10 ethyl am ne
(197 ng, 1.1 mol) were used to prepare 80 ng of the title conpound as
a clear, colorless oil: GJEI-M, niz (rel. int.) 334 (M1, 0.02), 318
(0.7), 212 ( 4 (13), 163 (11), 121 (23); 1H—NNR cDClJerr]) 6
7.06 (2H, d,&82§¢%%$ 6. 80 (2H, d, J=8.6), 5.79 (IH, ddéﬁ §A%ﬁ?

10.2, 6.6 and 6.6), 15 4.95 (2H, m, 3.77 (3H, s), 3.52 (1H m, 2. 76
(1H, dd, J=11.7 and 3.0), 2.64 (1H, s), 2.39 (1H, dd, J=11.6 and 9.4),
2.03 (2H, m, 1.33 (10H, nm), 1.05 (6H, s»g [err] G NWR (CDC13) 6 158. 1,

5.

139.1, 131.4, 129.8, 114. 1 113 4, 69.8
33.8, 29.6, 29.0, Z&a8 5260 C
(broad, s), 1612

Preparati on of*s

2, 53.7, 47.8, 46.5, 35.1,

hydr oxypr or yl Jxbehl Sreia fod
[err] ) 97/37967I
PCT/ US97/ 05558 ’ w
e HC1
5 Using the method of Example 5, supra, 1,2-epoxy-3-[4-

chloro- (1-naphthoxy) Jpropane (469 mg, 2 mmol) and 1,1-

dimethyl-2- (4-methoxyphenyl)ethylamine (120 mg, 0.67 mmol)

yielded, after preparative TLC and RP-HPLC, 131 mg of the

title compound as a white solid: GC/EI-MS, m/z (rel. int.)
10 ‘414 (M*,0.5), 398 (1), 292 (100), 121 (33), 71 (43).

-N-[2- -3-(3-
-2- - - -2 (4-
OMe
OY
CN
15 To a solution of 18-crown-6 (3.96 g, 15 mmol) in 30 mL

of acetonitrile were added dry potassium acetate (1.47 g, 15
mmol) and 2-chloro-6-fluorobenzonitrile (1.56 g, 10 mmol).
The reaction was refluxed under nitrogen for 25 hours, then
cooled to room temperature. Sodium hydroxide (2 mL of a 10 M
20 solution, 20 mmol) and water (5 mL) were added, and the
reaction stirred at room temperature for two hours. The
acetonitrile was removed on a rotary evaporator, and the
residue was taken up in ether and water. The basic aqueous
layer was washed three times with ether. The aqueous layer
25 was then made acidic with HCl, and the product extracted into

ether. The ether layer was dried over anhydrous sodium



68 Usi ng the nethod of Exanple 5, supra, dodecyl glycidyl
ether (242 ngy, 1.0 mmol) and 1, 1-di net hyl - 2-( 4-

nmet hoxyphenyl )et hylam ne (197 ng, 1.1 mmol) were used to prepare 121
ng of the title conpound as a clear, colorless 50l: GJE-M5, mz (rel.
int.) 422 (Mrlyodinredd06 (4), 300 (100), 222 (11), 163 (3Bhwsshdbssk34);
[err]H-NMR (CDCl[err]) 6 7.09 (2H, d, J=8.6), 6.83 (2H, d, J=8.6),
3.79 (3H, s), 3.76 (1H, m, 3.45 (4H, m, 2.81 (1H, dd, J=7.6 and
4.0), 2.65 (4H, m, 1.53 (2H, nm), 1.26 (20H, m, 1.06 (3H s), 1.05
(3H, s), 0.88 10 (3H, t, J=6.4); 13C-NvR7(CDCl[err]) [err] 158.1, 131.3,
130. 0, 113.4, 73.5, 71.7, 69.0, 55.1, 53.4, 46.4, 44.6, 31.9, 29.6,
29. 4, 29. 3sul¥até, LteredfH.dnd 2dndentkdtédd. FTheRrédultihgcedlard vag415-

(broad, s), 161%{3{5%_2%5&%%%?@g'vila_?l:le’r:{ggaianol to yield EWPJ‘EfA'?:

Preparation of y
adamant yl met hoxy)gnlopyt3-cyahopheretlhy| - 2- 4- net hoxphenyl ) et hyl am ne

o ‘supra. 1. 2: epoxy S prsro-2-cyafbllens (0,55 g ped Snblf 1 8dqRLyca TR ©
and 1, 1- di meShyin 120mL2of Aimsthybénrenids.cangi the selias ggoled 25 Anol )
(e ey (10 OBRRGS AR, GLISRS L BPRRAAS) hent)
(26), 149 (77),widshezgye apd]dighyliomamige, W @Adyd trocooled |
solution over a period of one minmute. After stirring for 10
minutes at room temperature, (2R)-{-)-glycidyl
10 3-nitrobenzenesulfonate was added and stirred 16 hours. The
reaction was poured into ether and dilute sodium hydroxide.
The ether layer was separated and the agueous layer extracted
'~ once more with ethex. The combined ether extracts were washed
with water and saturated brihe, dried over anhydrous sodium
15 sulfate, filtered, and concentrated to give 0.7 g of
(R) -3-chloro-2-cyanophenyl glycidyl ether.

Using the method of Example 6, supra, (R)-3-chloro-2-
cyanophenyl glycidyl ether (0.7 g, 3.34 mmol) and
1,1—dimethy1~(4-methoxyphenyl)ethylamine (0.72 g, 4.0 mmol)

20 were used to prepare 570 mg of the title compound as a white
solid: ‘H-NMR (CDCl,) 9.65 (1H, br s), 8.2 (iH, br s), 7.4
(1, t), 7.15 (2H, d), 7.03 (1H, d), 6.95 (1H, d), 6.8 (2H,
d), 4.8 (1H, m), 4.3 (2H, &), 3.75 (3H, s), 3.4 (2H, wm), 3.13
(2H, dd), 1.44 (3H, s), 1.40 (3H, s); 1C-NMR 161.9, 159.4,

25 138.2, 135.1, 132.4, 126.8, 122.8, 114.4, 114.2, 111.6,
104.0, 71.8, 66.0, 61.9, 55.8, 45.4, 43.9, 23.5, 23.3.

a0 QYT e
OH



(20), 71 (26). 25 EXAMPLE 48: Preparation of N (2-Hydroxy-3-

cycl ohexyl net hoxypropyl) -1, 1-di nethyl -2-(4-nmet hoxyphenyl) et hyl am ne
Hydr ochl ori de. Compound 75 WO 97/ 37967
PCT/ US97/ 05558 69 [err]

Using the ne Exanpl e 6, supra, 1, 2-epoxy-3-cyclo-
hexyl met hoxy%%gg;em(ﬂz ng, 1.2 mmol) and 1, 1-di met hyl - 2- (lzlg'l'mssmssss

met hoxyphenyl )et hylam ne (279 ng, 1.6 mml) were used to 5 prepare 200 ny

of the title conpound as a white solid: GJEIl- M5, nmiz (rel. int.) 334
(M15,.1), 229 (15), 228 (100), 163 e§), 132 (5), 121 (16), 114 (9), 97
(7), 71 (8), 70 (9), 55 (16). EXAMPLE 49: Preparation of

N ( 2- Hydroxy 4- phem,gl;{agt;yﬂe) meiﬁ)od Jgflgﬂaﬁﬂtéﬁgb 2sup4-a|;re4hoxyphenyl ) et hyl am ne
Hydr ochl ori de. ; A sol ution of
m chl oroperberﬁt&}'&b%\’b’ry&a(“ﬁ%e 5‘4g° 951 %fn ol} was used to prepare 3.6 g

of 1,1-dimethyl-2-(4-ethylphenyl}ethylamine. Using the
method of Example 6, supra, 1,2-epoxy-3-phenoxypropane (0.43

5 g, 2.9 mmol) and 1,1-dimethyl-2-(4-ethylphenyl)ethylamine
(0.5 g, 2.8 mmol) were used to prepare 600 mg of the title
compound as a white solid: GC/EI-MS, m/z, (rel. int.) 313
(M-15,.1), 209 (23), 208 (100), 133 (5), 119 (12}, 114 (6),
107 (5}, 104 (7), 91 (6), 77 (10), 71 (8), 70 (12).

10
Qo T
® HCl
v 9T N
OH
15 Using the method of Example 52, supra, 4-trifluoro-

'~ methoxybenzylamine (2.0 g, 10.5 mmol) was used to prepare 2.2
g of 1,1-dimethyl-2- (4-trifluoromethoxyphenyl)ethylamine.
Using the method of Example 6, supra, 1,2-epoxy-3-
phenoxypropane (0.12 g, 0.8 mmel) and 1,1-dimethyl-2-(4-

20 trifluoromethoxyphenyl)ethylamine (0.175 g, 0.8 mmol) were
used to prepare 15 mg of the title compound as a white solid:
GC/EI-MS, m/z, (rel. int.) 368 (M-15,2), 209 (39), 208
(100), 175 (20), 133 (5), 114 {5), 2107 (6}, 77 (11), 71 (7},
70 (12), 58 (5).

25 ; ' - (2- -3-



in chloroform (250 mM) was treated with 4-phenyl-1-butene (20 15 g, 151

nmmol ). The reaction was stirred for 1 hour at room t enperature and
washed wi th sodi um bi carbonate, sodi um sulfite, and saturated sodi um
chl oride. The solution was dried over sodium sulfate and evaporated to
dryness to af fwodsmer 3, 4- epoxybut yl benzene (100%. 20 POTrUSY7/05888

nmet hod of Exanple 6, supra, 3,4- epoxybut yl benzene (1.4 mmol) and

1, 1- di met hyl - 2- (4- nmet hoxyphenyl )ethylam ne (1.7 muol) were used to
prepare 235 ng of the title conpound as a white solid: GJEI-M, niz
(rel. int.) 312 (M15, 0.1), 207 (16), 206&9(100), 163 (7), 25 131 (28),
121 (19), 91 (28), 77 (7), 71 (7), 70 (10), 58 (10). WO

97/ 37967 PCT/U897/05558
70 EXAMPLE 50: PreparT;ESn of ﬁiAE:réﬂroxytﬁ- phenoxypr opyl
-1.1-di et hyl - 3- (4- met hoxyphenyl Hydrochl ori de, Conpound 90

[err] 5 4- N@thoxyC|nnannnltr|I@1Mas hydr ogenated in ethanol wth
pal | adi um hydr oxi de on carbon to give 3-(4-nmethoxyphenyl) -

propionitrile. A mxture of anhydrous cerium (111) chloride
Using the method of Example 52, supra,

4-isopropylbenzylamine (4.89 g, 32.8 mmol) was used to
prepare 4.1 g of 1,1-dimethyl-2-{4-isopropylphenyl) -
5 ethylamine. Using the method of Example 6, supra,
1, 2-epoxy-3-phenoxypropane {(0.173 g, 1.15 mmol) and
1,1-dimethyl-2- (4-isopropylphenyl)ethylamine (0.275 g, 1.44
mmol) were used to prepare 89 mg of the title compound as a
white solid: GC/EI-MS, m/z, {rel. int.) 326 (M-15,1), 209
10 {(14), 208 (100), 133 (9), 117 (5), 114 (5), 105 (5), 91 (&),
77 (8), 71 (8), 70 (13), S8 (5).

Qo™
15 ® HC1
YN

OH

4-Hydroxybenzyl alcohol (0.35 g, 2.82 mmol) and
tetrabutylammonium fluoride (0.147 g, 0.56 mmol) were
dissolved in 3 wmL of 2-nitrobutane and heated to 130-14S5 °C
under nitrogen for 20 hours. The reaction mixture was cooled
20 and partitioned between water and ether. The ether layer was
separated, washed with saturated brine, dried over anhydrous
sodium sulfate, and concentrated. The crude material was
purified by preparative TLC using ethyl acetate/hexane as the
elutant. The yield of 1-ethyl-1-methyl-2-(4-hydroxyphenyl) -

25 nitroethane was 0.21 grams.



(1.99 g, 8.1 mol) indry THF (12 nm) was stirred for 3 hours at room
tenperature, cooled to -78 [err]C and treated with MeLi 10 (5.8 ni, 8.1
nmol ). After stirring for 1 hour at -78 [err]C the reaction m xture was
treated with 3-(4-nethoxy- phenyl ) propionitrile (0.45 g, 2.8 muvol ). The

reaction m Wolwh s stirred for 5 hours at -78 [err]C an ched
W th ammoni um hydrg;%e. After warm ng to roomtenperature, %ﬁﬁg’%&%}ure
was filtered, and the filtrate diluted with water and extracted wth

di ethyl ether. The diethyl ether |ayer was dried over sodiumsulfate and
evaporated. The crude oil was purifiedggy normal-phase chromatography to
gi ve 150 ng of 1, 1-di net hyl - 2- (4- net hoxyphenyl ) et hyl am ne as a | i ght

yel l ow 20 oil. To dJsuspersiennst hog ﬁ&T,Exanpbea&m&uaworﬁe%ﬁpoxy 3-
phenoxypr opane . 62 1), and_1, 1- glnet

met hoxyphenyl )eéﬁiﬂ%‘ﬁ?gg %30 978" s ?l\%r3e¥‘\§‘58€l IFePébETe Yere added of the
title conpound Bsethydhil twetdyl i 2k (mﬂoﬁﬁheﬁ#mm&&;ét(i%%e) I(Btﬁi (cji‘?lii b%e”]
4), 209 (14), (9 16 3 2

(25), 71 (12), %”(’13 a ’5%*%("% g“e %1 g, M‘!?%s?g reaction was

PCT/ US97/ 05558 stirred at room temperature for 4 days and then filterdaXANKLE 51:
Preparation of N.[24

adamant anoxy) pr opy %I F%QP??{, ?éui;lﬁ-r}i?( 4308 AESYPHERTTS S1afy removed omi fe
Conpound 96 rjt@aTy| ev@porator Usindgthélereséahedwasf pExaiqiloﬁealeetﬁw&ha '

| - adamant yl etHtC LAY wfteBer 4350 1T l%ygr was eggzdat:]é’dl wad e Xli;lz (4-

sodium bisulfite, sodium carbonate, and saturated brine, then

10 dried over anhydrous sodium sulfate and concentrated. The
yield of l-ethyl-1-methyl-2- (4-methoxyphenyl)}nitroethane was
0.183 g.

Nickel chloride monohydrate (0.107 g, 0.404 mmol) was

dissolved in 5 mL of methanol, followed by the addition of

15 sodium borohydride (0.05 g, 1.2 mmol). After stirring for 5
minutes, l-ethyl-l-methyl-2-(4-methoxyphenyl)nitroethane
(0.18 g, 0.807 mmol) in 3 mL of methanol was added, and
stirred for 5 minutes. Sodium borohydride (0.11 g, 2.83
mmol) was then added in portions over 5 minutes. The

20 reaction was then stirred overnight under a hydrogen balloon.
The reaction mixture was filtered, and the methanol was
removed on a rotary evaporator. The residue was taken up in
ether and dilute sodium hydroxide. The ether layer was
separated, washed with saturated brine, dried over anhydrous

25 sodium sulfate, and concentrated. The yield of
l-ethyl-1l-methyl-2- (4-methoxy-phenyl)ethylamine was 0.127
grams.

Using the method of Example 6, supra, 1,2-epoxy-3-

phenoxypropane {(0.086 g, 0.57 mmol) and 1l-ethyl-l-methyl-2-

30 (4-methoxyphenyl)ethylamine (0.11 g, 0.57 mmol) were used to
Prepare 90 mg of the title compound as a white solid:

GC/EI-MS, m/z, (rel. int.) 314 (M-29,2), 223 (15), 222 (100),



met hoxyphenyl )et hylam ne (197 ng, 1.1 mmol) were used to prepare 207 ny
of the title conpound as a clear, colorless oil: GJE-M5 mz (rel.
int.) 338 (M1, 0.1), 372 (0.3), 266 10 (65), 163 (1), 135 (100), 121
(16); [err]HHNVR (CDC13) [err] 7.02 (2H, d, J=8.3), 6.74 (2H, d,

J=8.6), 3.70 4Pédm39%7 3.64 (1H m, 3.38 (4H, m, 2.71 (,;ﬁ,ugqlmssgs-ll 5
and 4.0), 2.57 (3H, m, 2.06 (3H, broad s), 1.64 (6H, broad s), 1.53
(6H, m, 1.13 (4H, apparent t, J=6.9), 0.98 (3H, s), 0.97 (3H, s);
[err]CGNWR 15 (CDCl[err]) [err] 157.B, 131.2, 130.0, 113.1, 77.8, 70.5,
69.4, 54.9, 52.8, 46.3, 44.6, 32.0, g6.7, 26.6, 25.6, 23.9.

EXAMPLE 52: Preparation of N (2-Hydroxy-3- phenoxypropyl)-1

1-di met hyl - 2- (428etay| phenido) et byt ash ness (1aydrochisor i we, (1@0npPY2InG)98

[err] lution of 2,4,6-triphenyl pyryliumtetrafl uoroborate
(2.97 g, 7.5 nnnl?ﬂrn ethanol (15 nL) was treated with 4-

met hyl benzyl amne (1 g, 8.25 nmol). The reaction was stirred over ni ght
at room tenperat ur e g 25to _precipitate the
product. The product™ ‘ dlethyl ether to
gi ve 3.15 g of pherokyp

PCT/ US97/ 05558 Iz
met hyl benzyl) - Ex%nﬁm%?Fﬁﬁ%ﬁVnggm%F¥+ﬁﬁ1tetrafluoroborate as a tan

sol i d. Sodi um hydrid 0.92 ond di spersion, 22.9 mmol)
was added to nethanol (10 ni) QVLFLr C | | omeHchy t he

Anhydrous cerium (III) chloride (13.6 g, 55.2 mmol) was
suspended in 80 mL of dry terahydrofuran, and stirred under
nitrogen for 16 hours. This suspension was cooled in an ice

10 Dbath, and ethylmagnesium chloride (27.6 mL, 55.18 mmol, 2 M
solution in tetrahydrofuran) was added over 5 minutes. After
stirring for 1 hour, methyl 4-methoxyphenylacetate (3.98 g,
22.07 mmol) was added to the suspension and stirred for
another 2 hours. The reaction was then partitioned between

15 ether and saturated ammonium chloride. The ether layer was
separated, washed with dilute HCl, water, and saturated
brine, dried over anhydrous sodium sulfate, and concentrated.
The yield of 1,1-diethyl-2-(4-methoxyphenyl)ethanol was 4.65
g.

20 Powdered sodium cyanide (1.18 g, 24 mmol) was placed in
a flask and covered with 5.5 mlL of acetic acid. A mixture of
sulfuric acid (3 mL) and acetic acid (2.75 mL) was cooled to
0 °C and then added to the cyanide suspension over a period
of 3 minutes. The mixture was stirred for 30 minutes at room

25 temperature, followed by the addition of 1,1-diethyl-2-(4-
methoxyphenyl)ethanol (4.6 g, 22 mmol). The mixture was
stirred overnight then poured into ice and sodium hydroxide.
The product was extracted with ether, and the ether layer

dried over anhydrous sodium sulfate, and concentrated. The



5 addition of 2-nitropropane (2.04 g, 22.9 mmol). The reaction m xture
was stirred for 30 mnutes at roomtenperature and t he nmet hanol was
evaporated at reduced pressure. A solution of the

N- (4- et hyl benzyl ) -2, 4, 6-tri phenyl pyri di ni um tetrafl uoroborate (3.15
g, 7.6 mml) (25 nmL.) was then 10 added to the dry m sal t of
2- mtropropaneag%gm' xture was stirred at 60 [err]C o%gg 'ﬁnder
nitrogen. The reaction was diluted with water, and the product
extracted into di ethyl ether. The ether |ayer was washed with saturated
NaCl and dried over sodiumsulfate. The @bher solution was 15 treated
with Anberlyst 15 ion-exchange resin to absorb the

2, 4, 6-tri phenytensdudi wes sﬁbﬁeﬁd&i AnVBSk fddat o Ot odidd @nd resfddelar ate
evaporated to |eld ure 1-(4- ] _
nethylg)henyl) ﬁéf gﬁagft? ﬁﬁne The reactionTyas cooled, diluted

1- (4- et hyl pham,dh) watem! - Sxtiriaceegnananethdr 3 9’)1e e&eﬁasaia&drvfagenat ed for
5 hours at 65 usi ng g of Raney

ydrogen .i,n_et
ni ckel as cata fatrat??;e]' ﬁ 'gf"ith sa'f‘ffé‘“?&t%ﬂfgt S’y'l QIQVPﬁt?W"é’ﬁHS
evapor at i ons of sadigmsghlbate, and y:bﬁbétmi-aizeaS gref residue was purlfled

1, 1- di net hyl h th | |
Usi ngI {Tﬁe %etﬁbdiggg%:e?ﬁéﬁeggﬂ%g éé{\ @“ggﬁ%owﬁgﬁc% é:ce%gfr’léﬁ‘éﬂfp%pane (1.3
mmol ) and 1, 1- nilerreﬂhtyantz-(ﬂergatvhoxysl g of phedilerryyd-ami-hecidxye nMol) were

used to prepar . the title conpound as a white solid:
GC/El-MS, iz ‘?‘reg\?.lmh%a{“h?e) 298 (M 15, 7), 209 (47), 208 (100), 114

(14), 107 (13), 30'si08 YhecpetHel OE2Fxamble 88) sugih, (183-epbly{31), 58 (13). -
10 3-phenoxypropane (0.15 g, 1.0 mmol} and 1,1-diethyl-
2- (4-methoxyphenyl) ethylamine (0.249 g, 1.2 mmol) were used
to prepare 244 mg of the title compound as a white =olid:
GC/EI-MS, m/z, (rel. int.) 328 (M-29,6), 237 (17), 236 (100},
121 (22), 106 (5), 98 (7), 78 (5), 77 (1), 70 (7), S6 (5).

15 : i -N-[2- ~3- -

® HC1
cn’@o’\(‘u
OH

Cl

2,3-Dichlorophencl (0.69 g, 4.24 mmol) was dissolved in
20 15 mL of acetone, followed by the addition of powdered
potassium carbonate (1.6 g, 11.57 mmol). This mixture was
stirred for 2 hours then (2R)-(-)-glycidyl 3-nitro-
benzenesulfonate was added and stirred overnight. The
reaction was worked up by pouring into water and ether. The
25 ether layer was separated, washed with saturated brine, dried
over anhydroué sodium sulfate, and concentrated. The yield
of (R)-2,3-dichlorophenyl glycidyl ether was 0.837 g.
Using the method of Example 6, supra, (R}-2,3-
dichlorophenyl glycidyl ether (0.837 g, 3.82 mmol) and
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73 EXAMPLE 53: Preparation of N-(2-Hydroxy-3-

phenoxypropyl ) -1, 1-di et hyl - 2- ( 3- met hoxyphenyl ) et hyl am ne

Hydr ochl ori de. Compound 99 [err] 5 Usi ng the nmethod of Exanple 6,
supra, 1, 2-epowped3ros7 phenoxypropane (200 ng, 1.3 mol) andTuser/ossss

1, 1-di net hyl - 2- ( 3- nmet hoxyphenyl ) et hyl am ne (263 ng, 1.5 mmol) were
used to prepare 340 ng of the title conpound as a white solid: GJEI-
M5, mz (rel. int.) 209 (14), 208 (100), 206 (6), 121 (11), 10 114 (5),
107 (5), 91 (6), 77 (12), 71 (8), 70 (16).83 EXAMPLE 54:
Preparation of N-(2-Hydroxy-2-nethyl-3- phenoxypropyl)-1,

1- di et hyl - 2- (4ladt Gimerbiierd (embyhenybhenyl) daputi sutieor0des Conpsaind 101
err 15 Ldt f r r e |

152y 17 ol ) el LoR Be Boglar 8BE Y Ed%fﬁi‘:ﬁ‘ﬁ [ S e
(2.5 g, 16.87 m‘l’BF}e sPddpi XAG/EE -MRs M) r frgl -adnt.) 38304Ntkhpadl at28% for 5
hours then workeg;yp ﬁé F?@W' 97 ME, 276t o)angsﬁoﬂ'ol)'mﬁlc‘?l%??nai'ﬁ The

or gani ¢ phase was washed with sdodi um bisulfite, sodium bicafbonate,
and sodium 35 dRPbritle, ‘Zelh &P 698y, #8hy¥bous sodi um sul fate and evapor at ed
to give 2.3 g of 1, 2-epoxy-2-nethyl-3-phenoxypropane.

Lo T
® HCl
cl o XN
ct  OH |

10 2,3-Dichlorophenol (0.692 g, 4.24 mmol) was dissolved in
15 mL of acetone, followed by the addition of powdered
potassium carbonate (1.6 g, 11.57 mmol). This mixture was
stirred for 2 hours then (2S8)-(+)-glycidyl 3-nitro-
benzenesulfonate was added and stirred overnight. The

15 reaction was worked up by pouring into water and ether. The
ether layer was separated, washed with saturated brine, dried
over anhydrous sodium sulfate, and concentrated. The yield
of (S)-2,3-dichlorophenyl glycidyl ether was 0.84 g.

Using the method of Example 6, supra, (S)-2,3-di-

20 chlorophenyl glycidyl ether (0.84 g, 3.82 mmol) and
1,1-dimethyl-2- (4-methoxyphenyl) ethylamine (0.75 g, 4.18
mmol) were used to prepare 860 mg of the title compound as a
white solid: GC/EI-MS, m/z, (rel. int.) 382 (M-15,.1), 280
(10), 279 (9), 278 (63), 276 (100), 163 (11), 121 (28), 77

25 (7), 71 (21), 70 (23), 58 (10).



Usi ng the nethod of Exanple 6, supra, 1,2-epoxy-2-

net hyl - 3- phenoxypropane (0.092 g, 0.56 nmmol) and 1,1- 25

di et hyl - 2- (4- net hoxyphenyl ) et hyl ami ne (0.10 g, 0.56 mmol) were used to
prepare 120 ng of the title conpound as a white solid: GJEI-M, mz,
(rel. int.) 3 , 1), 223 (15), 222 WO 97/ 37

PCT/ US97/ 0555%&"%;65 74 ( 1%0 ’f’S’f’é’%s"’?ls) :
147 (13), 121 (21), 107 (11), 91 (9), 77 (13) 71 (12), 70 (49).

EXAMPLE 55: Preparation of N (2-Hydroxy- 3-

phenoxypropyl)-1, 1-di net hyl -2- (4-chl or opgenyl ) ethyl am ne 5

Hydr ochl ori de, Conpound 103 [err] Usi ng the nethod of Exanple

6, supra, 1, 2-epoxy-3- pheroxypropane (980.o0mge 6.3 mMmol ) and
1, 1- di met hyl - 2- ( 4- chl oryl)et | e (1.é%g, 7.9 nmol) were
used to 10 prepare 150 ng of 20T

0 @t‘ as a white solid: GCEIl-
M5, mz (rel. int.) 318 (M15, 7), r’(47), 208 (100), 127 (11), 125
(33), 114 (13), 107 (12), 77 (23), 71 (16), 70 (29), 58 (13).
Using the method of Example 64, supra, 4-hydroxy-
3-methylbenzyl alcohol (1.0 g, 7.25 wmol}, 2-nitropropane (5
mbh) , and tetrabutylammonium fluoride (0.38 g, 0.145 mmol)
5 were used to prepare 0.8 g of 1,1-dimethyl-
2- (4-methoxy-3-methylphenyl) ethylamine.
Using the method of Example 6, supra, 1,2-epoxy-
3-phenoxypropane (0.151 g, 1.0 mmol) and 1,1-dimethyl-
2- (4~-methoxy-3-methylphenyl)ethylamine (0.2 g, 1.0 mmol) were
10 used to prepare 130 mg of the title compound as a white
solid: GC/EI-MS, m/z, {rel. int.) 328 (M-15,.1), 209 (14),
208 (100), 177 (5), 135 (14), 114 (5), 91 (6), 76 (9), 71
(8}, 70 {(13), 58 (5).

15 -1.1-di -2-(4- -

ST
® HC1
Me Cfﬂ\r/\ﬂ
OH

CN

Powdered sodium cyanide (9.0 g, 184 mmol) and
2,6-dimethoxybenzonitrile were added to 50 mL of
20 dimethylsulfoxide and heated to 145 °C for 110 min under
nitrogen. The reaction was cooled and poured into ether and
dilute HC1l. The ether layer was separated, washed twice with
dilute acid, once with saturated brine, dried over anhydrous
sodium sulfate, and concentrated. The yield of 2-cyano-

25 3-methoxyphenol was 8.1 g.



EXAMPLE 56: Preparation of N (2-Hydroxy-3- 15

phenoxypropyl ) -1, 1-di met hyl - 2- ( 3- chl or ophenyl ) et hyl am ne Hydr ochl ori de,
Conmpound 104 [err] Usi ng the method of Exanple 6, supra,

1, 2- epoxy- 3- phenoxypropane (1.3 g, 8.8 muvol) and 1, 1-di net hyl -2-(4- 20
chl orophenyl ) aybyisgsgne (2.0 g, 11 mmol) were used to prepar @crusorodsssng of
the title conpound as a white solid: GJEI-M, nifz (rel. int.) 318

(M 15, 1), 209 (14), 208 (100), 133 (4), 125 (12), 114 (6), 107 (6), 77
(10), 71 (8), 70 (15), 58 (9). WD 97/ 37967

PCT/ US97/ 05558 85 75 EXAMPLE 57:
Resol ution of the Enantioners of (R)- and (S)- N-r2-Hydroxy- 3-

(1- napht hoxy) pr opyl ]2 mnd"rir‘mterltybxwl(emol (1 g,mét homgiheand )peiwdy}:em ne

Hydr ochl ori de. n] e fr base
(1.5 g) of conpoun 189\/\/as ch roma ogra%‘n zc? 2 )rgﬁr s(’fﬁrre? rf 1&) 20
2.5 cn) using ePhafsitope &ayes(ninmtes, folleyed. W/@dﬂetm&m ne) at 10 rrL/m n

(270 nm. By BRBHF AR (27383 N16MA MR 1" BHALDYHAS dEdBeld X 25

5 for 72 hours then poured into water/ether. The ether layer
was separated, washed with sodium carbonate and saturated
brine, dried over anhydrous sodium sulfate, and concentrated.
The resulting crude solid was triturated with ether/hexane,
filtered, and dried under vacuum to give 0.44 g of

10 2-cyano-3-methoxyphenyl glcidyl ether.

Using the method of Example 6, supra, 2-cyano-3-
methoxyphenyl glcidyl ether (0.205 g, 1.0 mmol) and
1,1-dimethy1—2—(4—methoxyphenyl)ethylamine (0.215 g, 1.2
mmol) were used to prepare 265 mg of the title compound as a

15 white solid: *H-NMR (CDCl,) @ 9.6 (1H, br s), 8.2 (1H, br s),
7.4 (1H, t), 7.15 (2H, d), 6.8 (2H, d), 6.6 (1H, d), 6.53
(1H, d), 4.75 (1H, m), 4.25 (2H, m), 3.87 (3H, s), 3.77 (3H,
s), 3.43 (2H, m), 3.12 (2H, dd), 1.45 (3H, s), 1.41 (3H, s).
¥C-NMR 0 162.9, 162, 159.3, 135.5, 132.4, 127, 114.7, 114.4,

20 105.6, 104.6, 92.2, 71.4, 66.1, 61.9, 56.8, 55.8, 45.4, 43.8,
23.5, 23.3.

| L T
25 ® HC1
cl oY

CN OH

Using the method of Example 69, supra, 3-chloro-2-
cyanophenol (made using the method of Example 60, supra)

(0.48 g, 3.13 mmol), potassium carbonate (1.3 g, 92.38 mmol),



10 cm using a gradient of 0.1%HCL to acetonitrile (50 nL/mn., 264
nm afforded the hydrochloride salt of conpound 105 (464 ng)
[[err]][err] = 15.3[err] (c = 0.928, CHC13), nlp. 113-115[err] C and
compound 106 (463 ng) [[err]] [err] =-13.8 (c = 0.926, CHO[err]).

EXAMPLE 58: on of N-r2-Hydroxy-3-(4-nmethoxy-(1- 1
naphthoxy))dﬁggg ﬁﬁ 1- di net hyl - 2- ( 4- methoxyphenyl)ethylarr?’mms”msss8

Hydr ochl ori de, Cbnpound 107 [err] Usi ng the met hod of Exanple
5, supra, 1,2-epoxy-3-[4- met hoxy- ( 1- napht hoxy) ] propane (462 ng, 2 mmol)
and 1,1- 20 dinethyl-2-(4-nmethoxyphenwe) et hyl am ne (120 ng, 0.67 nmol)

yi el ded, after preparative TLC and RP-HPLC, 116 ng of the title
conmpound as aawnfli¢meibsoholtirdrin/ & -8eDg, né 25 mabl) iweire) used t@0grépdrkb, 2), 288
(100), 731 (1 1 71 . . [ 37967
bOT) sy o558t ™ Bt $1Horbta {&abopreny1 giyeiayOelfes. EXAMVPLE 59:
Preparati on of N U$ihgHgte orethdd(df ddappde (6l- suprandplhbhorsy ] propyl] -1,

Ldimethyl - 25 {fadBhlhi AYEN)) o2hhY! AT0BS g, o.4BRRSENRR! o Compound

5 1,1-dimethyl- (4-methoxyphenyl)ethylamine (0.095 g, 0.53 mmol)
were used to prepare 134 mg of the title compound as a white
solid: H-NMR (CDCl,) O 9.68 (1H, br s), 8.2 (1H, br s), 7.4
(18, t), 7.15 (24§, d), 7.03 (1H, d), 6.95 (1H, d4), 6.8 {2H,
d}, 5.7 (1H, br s}, 4.8 (1H, m), 4.3 (2H, 4}, 3.75 (3H, 8),

10 3.4 (2H, m), 3.13 {(2H, dd), 1.44 (3H, s), 1.40 (3H, s).

o, 18

15 Using the method of Example 52, supra, 2-amino-
methylnaphthalene (2.51 g, 16 mmol) was used to prepare 1.9 g
of 1,1-dimethyl-2-(2-naphthyl)ethylamine.

Using the method of Example 6, supra, 1,2-epoxy-3-
phenoxypropane (0.163 g, 1.1 mmol) and 1,1-dimethyl-

20 2-(2-naphthyl)ethylamine (0.26 g, 1.3 mmol) were used to
prepare 243 mg of the title compound as a white solid:
GC/EI-MS, m/z, (rel. int.) 334 (M-15,.1), 209 (14), 208
(100), 141 (16), 115 (7), 76 (5}, 70 (7).



5 Usi ng the nethod of Exanple 5, supra, 1,2-epoxy-3-[4-
chl oro- (I - napht hoxy) ] propane (469 ng, 2 mmol) and 1, 1-

di et hyl - 2- (4- net hoxyphenyl ) et hyl am ne (120 ng, 0.67 mmol) yi el ded,
after preparative TLC and RP-HPLC, 131 ng of the title conpound as a
white solid: GeoEsAe ™Mz (rel. int.) 10 414 (Merr],0.5), P@Q,as47;ug,58292
(100), 121 (33); 71 (43). EXAVMPLE 60: Preparatlon of

(R) - N-[ 2- Hydr oxy- 3- ( 3- chl or o- 2- cyanophenoxy) propyl ] -1, | -di net hyl - 2- (4-
met hoxyphenyl ) - et hyl am ne Hydrochl ori de, Conpound 109 [err] 15

To a solution of 18-crown-6 (3.96 g, 15 mawl) in 30 nL of acetonitrile
wer e added dry potassium acetate (1.47 g, 15 nmol ) and

2-chl oro-6-fl uorobenzonitrile ( 6 g, 10 ) The reaction was

refl uxed under nitrogen for 25 » NMCOOH@H to room tenperature.
Sodi um hydroxide (2 nL of a 10 M 20" gglHution, 20 nmmol) and water (5 ni)
wer e added, and the reaction stirred at roomtenperature for two hours.
The acetonitrile was renoved on a rotary evaporator, and the

residue was taken up’SiRgcthremeshed REt BXampigeSBassuPraquRotrdimethykyer was

washed t hree tipREylhhinetiges, 3'Ehﬁm@gue,agsug&ye;e PPe bhesn yag¢e acidic
with HCl, and the product extract ed into et her. The et her | ayer was

dried over anhytroGdmetlusr (3.4 dimethyl?f?@‘?’/’:?f‘%’?amme
PCT/ US97/ 055568 Using the method of Example 6, supra, 1,2-epoxy-3-

phenoxypropane (0.165 g, 1.1 mmol) and 1,1-dimethyl-2-
(3,4-dimethylphenyl)ethylamine (0.22 g, 1.2 mmol) were used
to prepare 268 mg of the title compound as a white solid:
GC/EI-MS, m/z, (rel. int.) 312 (M-15,1), 209 (14), 208 (100),

1o 133 (5), 119 (13), 114 (s), 107 (5), 91 (5), 76 (10), 71 (8),
70. (14), 58 (6).

15 ® HC1
QO N
N
CN OH

Using the method of Example 60, supra, 2-cyanophenol
(0.54 g, 4.5 mmol), sodium hydride (0.188 g, 4.7 mmpl), and
(2R) - (-) -glycidyl 3-nitrobenzenesulfonate (1.06 g, 4.1 mmol)
were used to prepare 350 mg of (R)-2-cyanophenyl glycidyl
20 ether.
Using the method of Example 6, supra, (R)-2-cyanophenyl
glycidyl ether (0.35 g, 2.0 mmol) and 1,1-dimethyl- (4-
methoxyphenyl)ethylamine (0.35 g, 1.96 mmol) were used to
prepare 600 mg of the title compound as a white solid: !H-NMR
25 (CDCl,) @ 9.7 (1H, br s), 8.2 (1H, br s), 7.5 (2H, m), 7.15
(2H, &), 7.0 (2H, m), 6.8 (2H, d), 4.8 (1H, br m), 4.25 (2H,



77 sulfate, filtered, and concentrated. The resulting solid was
crystallized fromwater/nethanol to yield 1.11 g of

3-chl oro- 2- cyanophenol . 3- Chl or o- 2- cyanophenol (0.55 g, 3.58 mmol)
was dissolved 5 in 10 nL of dinethylformam de, and the solution cooled to

0 [err] hydrlde(O 158 g, 3.94 mol 60%in oil
w t h hexane ar?csi&@%néet hyl f or mam de, was added to cool ed l)?m?@on&g?/er
period of one mnute. After stirring for 10 m nutes at room
tenperature, (2R)-(-)-glycidyl 10 3-nitrobenzenesul fonate was added and
stirred 16 hours. The reaction was ppured into ether and dilute sodium
hydr oxi de. The ether layer was separated and the aqueous |ayer
extracted mdNce For@uw &h at her (2uThey coimiinesh etdalr exid agys ¥ere washed
with water and saturated brine, dried over anhydrous sodi um 15 sul f ate,
filtered, andc8hcEHtr&ed to give 0.7 g of (R) - 3-chl oro- 2- cyanophenyl
gl yci dyl ether. Using the method of Exanple 6, supra,
(R)-S-chloro-Z- . 3.34 rrm)l) and

1- di met hyl - (4- met¥ LRGSR e gt
to prepare 57Q

p—

(CDC[err]). 9.65 (1 s), 8.2 (1H, br s) 7 4 (1H t), 7.15 (2H, d),
7.03 (1H, @,%ﬂ@éﬂ%&?ﬁm, 6.8 (2H, d), 4.8 (1H nm), 4.3 (2H, d), 3.75
(3H, s), 3.4 (2H, m, 3.13 (2H, dd), 1.44 ,,OMe 1.40 (3H, s);

[err] G NWR 161.9, 159.4, 25 138.2, 135 4, 126 8. 122.8, 114. 4,
114.2, 111.6, 104. O 2 5.4, 943 d@ 23.5, 23.3.
EXAMPLE 61: Preparation of N-(2 Hydr%;-ﬂ

3- phenoxypropyl ) -1, 1-di net hyl - 2- (4- et hyl'phenyl ) et hyl am ne

Hydr ochl ori de, Corrpound 110  [err]

Using the method of Example 9, supra, 1,2-
epoxy-10-hydroxydecane (172 mg, 1 mmol) and 1,1-dimethyl-
2- (4-methoxyphenyl)ethylamine (230 mg, 1.5 mmol) were used to
10 prepare the hydrochloride salt of the title compound. MPLC
of the free amine (silica gel, 1% MeOH/CHCl,), followed by
treatment with an excess of 1 M HCl/ether, yielded 130 mg of
the title compound as a white powder: GC/EI-MS, m/z (rel.
int.) 336 (M* - 15,.1), 231 {14}, 230 (100), 212 {9), 163
15 (10}, 122 (5), 121 (42), 91 (8), 78 (6), 77 (5), 71 (13), 70
{11), s8 (8), 55 (B), 41 (6).

20 u
o OH

o

Safrole oxide was prepared by stirring a solution of
safrole (1.48 mL, 10 mmol) and m-chloroperoxybenzoic acid
(2.70 g, 11 mmol) in wethylene dichloride (25 mL) overnight.

The reaction was quenched by pouring into water (50 mL). The
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78 Usi ng the nethod of Exanple 52, supra, 4- et hyl benzyl am ne
(4.0 g, 29.6 mmol) was used to prepare 3.6 ¢ of

1, 1- di net hyl - 2- (4- et hyl phenyl ) et hyl am ne. Using the met hod of Exanpl e
6, supra, 1,2-8pe¥yssagohenoxypropane (0.43 5 g, 2.9 mml) angcrmusyrossss

1, 1-di net hyl - 2- (4- et hyl phenyl ) et hyl am ne (0.5 g, 2.8 mol) were used
to prepare 600 ng of the title conmpound as a white solid: GCJ EI- M,

mz, (rel. int.) 313 (M15,.1), 209 (23), 208 (100), 133 (5), 119
(12), 114 (o), 107 (5), 104 (7), 91 (6ke 77 (10), 71 (8), 70 (12). 10

EXAMPLE 62: Preparation of N (2-Hydroxy- .
3- phenoxypropyl ) aduebudi wet etk rdetedt with | etie@nis hoegheny] ) The osgdmilcani ne

Hydrochl ori de, ound 111 e n the met od of Exanpl e
52, supra, 4- trlcﬁq%c’)rf’owere i %%(‘{/l?]‘é’ﬁzw %rﬁdn‘éufl}q%l% a T A" was used

to prepare 2.2 sulﬁgtgf(z x 25 mL}, saturated aqueous sodlum bicarbonate (3

1, 1-di met hyl - 2- (,ﬂ égr hﬂ u%rn(&n?{*%ﬂ)é(y@ge%f )etrgxlﬁ%% hase waf degsflcf'? the

nmet hod of Exanpl e supra o ane
mol ) and 1, 15d|mxhyla9123s(mm Q@lﬁatlef au@rmmb\xe}}mewyte efteiwir'adnm (0. 175 g,

Sol i c ) "oy PR P =PeEpei 1oy T8 gy Pt Mpa G R gy I €
(100), 175 (20), PQE3§1E§31°H114 (5), 107 (6), 77 (11), 71 (7), 70 (12),
58 (95). To a solution of safrole oxide (196 mg, 1.1 mmol) in
acetonitrile (1.0 mL) was added lithium perchlorate (107 mg).
10 The solution was stirred at ambient temperature to dissolve
all of the solid lithium perchlorate. To this solution was
added 1, l1-dimethyl-2- (4-methoxyphenyl)ethylamine (180 wmg, 1.0
mmol} and the reaction was stirred at 50 °C overnight. To the
cooled reaction mixture was added water (5 mL) and was
15 subsequently extracted with methylene dichloride (3 x 1 mL).
The combined organic phases were washed with water (1 mL) and
brine (1 mL) and dried over magnesium sulfate. The crude
orange oil was purified (MPLC, silica gel, 1% MeOH/CHCl,) and
dissolved in methylene dichloride (5 mL). The hydrochloride
20 salt was prepared by adding an excess of 1 M HCl/ether. The
solvents were removed in vacuo to yield 139 mg of thick oil:
GC/EI-MS, m/z (rel. int.) 342 (M*,.1), 237 (15), 236 (100),
163 (5), 136 (6), 235 (61), 121 (23), 78 (7), 77 (13), 70
(15), 5B (7).

25 : i - [2- -3- -




25 EXAMPLE 63: Preparation of N-(2-Hydroxy-3-
phenoxypropyl ) -1, 1-di met hyl - 2- (4-i sopr opyl phenyl ) et hyl am ne
Hydr ochl ori de, Conpound 112 WO 97/ 37967

PCT/ US97/ 05558 79 [err]

Usi ng the met twg,% 9%:,xarrpl e 52, supra, 4-i sopropyl benzyl agi-RRisbfoses 9
32.8 mmol ) was used7 prepare 4.1 g of

1, 1-di met hyl - 2- (4-i sopropyl phenyl)- 5 ethylam ne. Using the method of
Exanpl e 6, supra, 1, 2- epoxy- 3- phenoxypropane (0.173 g, 1.15 nmol) and
1, 1-di net hyl - 2- (4-1i sopr opyl phenyl ) et hyl anggpe (0.275 g, 1.44 mol ) were
used to prepare 89 ng of the title conpound as a white solid: GC/EI-NM5,
mz, (rel. int.) 32@sihl thel et ot OEkahle 808supk@0) 1. A-FpokP)3- (Bl 4-(5),

EXAVPLE 64 pRETRY SOl pyPIeh e Ripprasy Uise 0, (1 Whor b, 201

phenoxypr opyl )mbcnyh-yi (b~ et KopypRefyl )e@hitDayiplec 1y 8 ) aid)y hammasld were
Hydochl ori de al cohol

(0.35 g, 2.82 m’?DnP rPEePar?eWagﬁé{F]" r’f%%‘u’%n%aflfu‘ggu rox}éggﬁ% FPORR%s ol )

wer e 5 MPLC of the free amine (silica gel, 1% MeOH/CHC1,), followed
by treatment with an excess of 1 M HCl/ether, yielded 88 mg
of a white powder: GC/EI-MS, m/z (rel. int.) 374 (M*,.0), 253
(15), 252 (100}, 137 (8), 121 (16}, 114 (8), 71 (12), 70 (8).

10 -1.1-di 9o (4
Compound 126

® HCl
oY N
OH

Using the method of Example 9, supra, 6-phenyl-

hexylgiycidyl ether (337 mg, 1.44 mmol) and 1,l-dimethyl-

15 2-{4-methoxyphenyl)ethylamine (180 mg, 1 mmol)} were used to
prepare the title compound. Preparative TLC (20 cm x 20 cm x
2 mm silica, eluted with 1%MeOH/CHCl,) was used to purify the
material and yielded 275 mg of free base: GC/EI-MS, m/z (rel.
int.)_.398 (M*- 15,.1), 293 (21), 292 (100), 163 (10}, 121

20 {19), 114 (9), 91 (5), 90 (45), 71 (13), 70 (14), 58 (9).



dissolved in 3 nL of 2-nitrobutane and heated to 130-145 [err]C under
nitrogen for 20 hours. The reaction m xture was cool ed 20 and partitioned

bet ween water and ether. The ether |ayer was separated, washed with
saturated brine, dried over anhydrous sodi um sul fate, and concentr at ed.
The crude nat Qyd &4379@S purified by preparative TLC usi ngp€isisdrossss
acet at e/ hexane as the elutant. The yield of

1-ethyl -1 -nmet hyl - 2- (4- hydroxyphenyl )- 25 nitroethane was 0.21 grans.

WD 97/ 37967 PCT/ US97/ 05558

80 To a suspension of 40% (w/ad) potassiumfluoride on

alumna (0.73 g, 5 mol) in 3 nL of acetonitrile were added

1- et hyl - 1- met hyl - 2- @4ihy ditex netissy lof NExarea ehanesypda2 14 (phehylbutyl mmol ) and
i odonet hane (0.21 The {& act [on S tigL0OMm
tenperature for92‘l ¢ %’{/Il eih * L‘%r? ?'?Tte oairjl’d 2f8%2 ; %&géﬁﬁjtﬁ acetonitrile.
The acetonitri Im;t\hasypm&eeltMaame (zsbottlga,ry évmm})awsre uged the residue
was partitione gggi wa t Y& V3§ rat ed,
washed with qul&%%l um bl §'ﬁ %{Lg |um£’§é %Eg‘t’g ﬁq{ gaﬁjr at edaﬁg?ne,
then 10 driesl ovewm abliay, ogdutegdivich SEMEQELCHO ) cn@t-'rcemd &oeguriffie the yjield

of 1-ethyl-1-ngthy p t
Ni ckel chloride m)%o%ldé‘ ngigg % g%“dg) QS %%% Q?€§ V&?EI " |§é%l ved1 in5 nL
of met hanol , follﬂte\)ve@i"‘bymt hre 1&d el ti @ﬁ50f191!5 364l Grﬁolb@rbﬁ/dﬂilbe ¥3.05 g, 1.2

mol ). After 5t11r93' Ng1d 0oy so (a3f MM Q80), 70 (12), 58 (7). _
1-ethyl -1 -nethy (4- et hoxypheny! ) ni troet hane (0.18 g, 0.807 mol) in

3 nL of nethanol was added, and sti rred for 5 mnutes. Sodium

borohydride (0.11 g,gxamMBE . s Yo i

m nutes. The 20 reaction was then stirred over ni ght under a hydrogen
phenoxypropyl) -1.1-dimethyl-2- (3-fluoro-4 -methoxyphenyl)

bal | oon.
QL
® HC1
oY F
OH

Using the method of Example 6, supra, phenyl glycidyl

ether (150 mg, 1.1 mmol) and 1,1-dimethyl-2-(3-fluoro-

15 4-methoxyphenyl)ethylamine (197 mg, 1 mmol) were used to
prepare the title compound. The title compound crystallized
on standing to yield 169 mg of small crystals: GC/EI-MS, m/z
{(rel. int.) 332 (M’ - 15,.1), 209 (16), 208 (100), 139 (13},
133 (5), 114 (7)), 107 (&), 77 (11), 71 (12), 70 (20), 58 (9).

20 : i - (2- -

@ OMe
® HC1
oﬁﬁﬁx)@
OH

F

Using the method of Example 6, supra, phenyl glycidyl
25 ether (150 mg, 1.1 mmol) and 1,1-dimethyl-2-({2-fluoro-



The reaction m xture was filtered, and the nethanol was renoved on a

rotary evaporator. The residue was taken up in ether and dilute sodium
hydr oxi de. The ether |ayer was separated, washed with saturated brine,
dried over anhydrous 25 sodium sul fate, and concentrated. The yield of

1-et hyl -1 -nmet srenkf- et hoxy- phenyl ) et hyl am ne was 0. 127 rans.

Usi ng the rretw%gw%]?ééxarrpl e 6, supra, 1, 2-epoxy-3- phenSWa’%%%‘EFFé
(0.086 g, 0.57 mmol) and 1-ethyl-1-nmethyl-2- 30 (4-nethoxyphenyl)ethylam ne
(0.11 g, 0.57 mmol) were used to prepare 90 ng of the title conpound
as a white solid: GC/El-M5, mz, (reby int.) 314 (M29,2), 223 (15),
222 (100), . WD 97/ 37967

PCT/ US97/ 05558 -methoxyphenyl)ethylamine (197 mg, 1 mmol) Sbre used 3@ (6), 121

(20), 107 (5),.84_(10)., 78.(5), 77 (12). 72 (5), 56 (7).
EXAMPLE 65: QF&B&%%\t%*{fn tgf’("?\k"(’ﬁl’%'ox§¥%93r(at.l"e HPLC (G
phenoxypr opyl Jrelretsed -aihagk; 21uteabbitox vp een/cHgdh yragiae:) wasHisedGhl ori de
Conmpound 114 el err . Anhydrous cerium (I.I1) chloride (13.6 g,
55.2 mol ) wa?unf; %Ifjésﬁgﬂ"%élﬁadi’ nyhénin%go%]dr“&? PEr3 §f BP*fT *and stirred
under 5 GC/EI-MS, m/z (rel. int.) 332 (M* - 15,1), 209 (15), 208

(100), 139 (14), 114 (5), 107 (5), 77 (6), 71 (7), 70 (13),

58 (5).

10

Potassium carbonate (13 mmol) was added to a solution of
1,5-dihydroxy napthalene (6.2 mmol) in acetone in a sealed
vacuum tube. The tube was heated to 70 °C for 30 minutes.

15 Iodomethane (9.4 mmol) was added and the tube heated to 70 °C
overnight.

The reaction mixture was partitioned between ether and
10% aqueous HCl. The ether layer was separated and extracted
with 0.5 M KOH. The water layer was separated and acidified

20 with 10% agqueous HCl and extracted into ether. The ether
layer was separated and dried over magnesium sulfate and
evaporated to a solid. The solid was purified using reverse
phase HPLC using a acetonitrile/0.1% HCl gradient yielding
179 mg l-hydroxy-5-methoxy napthalene.

25 Sodium hydride (60% suspension in mineral oil, 1 mmol)
was added to a solution of 1-hydroxy-5-methoxy napthalene (1
mmol) and stirred 10 minutes. Epichlorohydrin (1 mmol) was
added and the reaction stirred at 70 °C for 72 hours. The

reaction mixture was diluted with 1 liter of saturated sodium



nitrogen for 16 hours. This suspension was cooled in an ice 10 bath, and

et hyl magnesi um chloride (27.6 nL, 55.18 mol, 2 M solution in

t etrahydrof uran) was added over 5 mnutes. After stirring for 1 hour,
met hyl 4- net hoxyphenyl acetate (3.98 g, 22.07 mmol) was added to the
suspensi on angu§biead for anot her 2 hours. The reacti onpifrsd7/ossis
partitioned between 15 ether and saturated ammonium chloride. The ether
| ayer was separated, washed with dilute HClL, water, and saturated
brine, dried over anhydrous sodi um sul fate, and concentr at ed. The
yield of 1,2-diethyl-2-(4-nmethoxyphenyl)edhanol was 4. 65 g. 20
Powder ed sodi um cyanide (1.18 g, 24 nmol) was placed in a flask and

covered with 5.chlptidd saletian acddextAagted Uingooéther. Thg favhes dayek (3 nl)
and acetic aci QI g2tl¥é§1 Walhg@ﬁu%g vlvgt%rt,g?e%aratgd[ﬂci h?ﬁ@@dm}er}en added to the

cyani de suspension over a per m nut es. e mxture was stirred
for 30 mi nut es agbydoeua SQQllmt enpiaty @nd, evandreved tyy givie Saeithpean- of

1, 1-di et hyl - 2- (ng £ aledge%{WegM@t hanol (4.6 g, 22 mmol ). The m xture

was stirred overni oured into ice and sodi um hydroxi de.
The product %was ext Haeleseethm mﬁmdheﬁ Expmplene <upsa. |Sayrethoxy- dried over

anhydrous sodi ysih{eHee g1 fibys RGN (3t Gfb1)THRA 1,1-dimetny1-¥O 97/ 37967
PCT/ US97/ 05558 giytayl 82 Y
(4-methoxyphenyl)ethylamine (1 mmol) yielded 161 mg of the
title compound as a white solid: GC /EI-MS, m/z (rel. int.)
360 (M+, 1), 289 (18), 288 (100), 173 (8), 121 (20), 71 (18),

10 70 (12).

CN X/@ OMe
t::g ® HC1l

15 Sodium hydride (60% suspension in mineral oil, 60 mg,
1.59 mmol) was added to a solution of trans-2-cyano-
cyclohexanol in N,N-dimethylformamide (2.0 mL) and stirred
for 10 minutes at room temperature. Epibromohydrin (0.22 g,
1.59 mmol) was then added and the reaction stirred for an

20 additiocnal 3 hours. The solution was partitioned between
diethyl ether/water, and the layers separated. The ether
layer was washed with water (3 X 100 mL) and dried over
magnesium sulfate and evaporated to give 0.17 g of
2-cyanocyclohexyl glycidyl ether.

25 Using the method of Example 6, supra, 2-cyanocyclohexyl
glycidyl ether (0.94 mmol) and 1, 1-dimethyl-2- (4-methoxy-
Phenyl)ethylamine (1.17 mmol) yielded 55 mg of the title
compound as a white solid: G&C /EI-MS, m/z (rel. int.) 360



resi due was suspended in 20% sodi um hydr oxi de and refl uxed over ni ght
under nitrogen. The reaction was cool ed, diluted wth water, and
extracted with ether. The ether |ayer was separated, washed with
saturated brine, dried over anhydrous 5 sodium sulfate, and concentrated.
The residue Ified by reversed-phase HPLC (C- 18 i 9

HCl / acet oni t\rl\?’li_’egg}g?é the elutant) to give 1.91 g of %9%;55{9

1, 1-di et hyl - 2- (4- met hoxy- phenyl ) et hyl am ne. Usi ng t he

met hod of Exanple 6, supra, 1,2-epoxy- 10 3-phenoxypropane (0.15 g, 1.0
mml ) and 1, 1-di et hyl - 2- (4- met hoxyphaenyl ) et hyl am ne (0.249 g, 1.2
nol ) were used to prepare 244 ng of the title conpound as a white

sol i d: GC/ |+ MB) ,n2z9 (woel, 121t .(p2B2&40MK28) 6)70 28Y) ( hEB, (936 70100) ,
121 (22), 106 &E%,£§3(27), 78 (5), 77 (11), 70 (7), 56 (5). 15

EXAVPLE 66: Prepaldt itdh of (R)- N-[2- Hydr oxy- 3- (2. 3-

di chl or ophenoxy) progpyl ] - 1, 1-di net hyl - 2- (4- net hoxyphenyl ) et hyl anm ne
Hydr ochl ori de Conpound 115 err 3-Di chl orophenol (0.69 g,
4.24 nmmol ) was di sst* . #2325 ATSREEN- t he addition
of powdered { i

stirred for _2 hours th 2R)-(-)-glycidyl 3-nitro- benzenesul fonat e
was added and rnight. The reacti on was wor ked up by pouring
into water and ether. The 25 _s{her |ayer was separated, washed with
saturated brine, dried anhydr ous sodium sul fate, and
concentrated. The yield ) - 2, 3-di chl or ophenyl _aieyci dyl et her was

0. 837 g.

Iz

OH

A solution of 1l-chloromethylnaphthaline (750 uL, 5 mmol,
Aldrich) in anhydrous ether {10 mL) was added dropwise to 25
mL, of allyl magnesium bromide (1 M in ether) over 30 minutes.
10 The resulting mixture was heated at reflux for 14 hours.
After cooling the reaction to room temperature, it was
quenched with 25 mL of saturated NH,C1 (agqueous). The layers
were separated and the organic layer was washed with brine,
dried over Na,SO,, filtered and evaporated to give 1 g of 1-
15 but-3-enyl-naphthalane that was carried without further
purification. .
1-But-3-enyl-naphthaline (1 g) from above was added to a
solution of 50% mCPBA (2.1 g) in CH,Cl, (50 mL) and the
reaction stirred at room temperature for 48 hours. The
20 material was diluted with CH,Cl, and was extracted with sodium
sulfite (aqueous) and NaHCO, (aqueous), dried over MgSO,,
filtered and evaporated to give 1-[(2-oxoaryl)ethyl) -
naphthaline (1 g) that was carried without further

purification.



Usi ng the nethod of Exanple 6, supra, (R -2, 3- di chl or ophenyl gl yci dyl

ether (0.837 g, 3.82 mml) and WO 97/ 37967

PCT/ US97/ 05558 83

1, 1- di met hyl - 2- (4- net hoxyphenyl ) et hyl am ne (0.75 g, 4.18 mol ) were
used to preparguEdhsgg of the title conpound as a whi t e petush7/055s8
GC/El-M5, nlz, (rel. int.) 382 (M15,.1), 280 (11), 278 (64), 277
(16), 276 (100), 163 (10), 121 (35), 77 5 (10), 71 (24), 70 (27), 58
(12). EXAMPLE 67: Preparation of (S)-N r2-Hydroxy-3-(2.3-

di chl or ophenoxy) propyl ] -1, 1- di net hyl - 2- (4- s®t hoxyphenyl ) et hyl am ne
Hyrochl ori de, Conpound 116 [err] 10 2, 3-Di chl orophenol (0.69 g,

4.24 mol) was di ssolavedlution of 1A (Roxdaxrydéethyl] -ngphbthmldney (1 e addition
f wder ed t ' rango]l Thi '
of powder e PALASRLUTC A P Echcly®) dehnAnEHE! doos Tl S LTty vas

stirred for 2 hours 3-nI'tro- zenesul fonat e
was added and stinx esHarmler(3pgi). wihcheegedeattiafiiugatondik bduxsp biFheouri ng

into water and ; : a dyW t h
. eﬁé&%h%rl_ Rfas eg%cﬁfagﬁﬁyﬁ ‘S&e‘é‘%ﬁ:ﬁ%@ &?éfse&ive&’aﬁhei N

saturated brine, drlg um sul fate, and
concent r at ed. 5 THClYAépxpne. Ppoy sfditipndiofhethesphenystajisy épodd enfier was

0.84 g. were subsequently collected and dried in a vacuum oven to
give 1.4 g of (R/S)-1-]12,2-dimethyl- (4 '‘methoxy) -
phenethyl] lamino~2-hydroxy-4 (1*-naphthyl) -butane. ESMS
[(M+H]*= 378, 'H NMR {(CDC1,, 360MHz) @300°K 5 8.06 (1H, d of

10 d), 7.83 (1H, d of 4), 7.78-7.61 (2H, m), 7.49-7.35 (3H, m),

7.09-7.02 {(2H, m), 6.84-6.79 (2H, m), 3.76 (3H, s), 3.61
(lH,m), 3.33-3.09 (2H, m), 2.77-2.72 (1H, d of d), 2.62 (2H,
s), 2.47-2.42 (1H, m), 1.85-1.82 (2H, m), 1.04 (6H, s).

15 ' i D - " _ -

dichlorophenyl)l-butane, Compound 163

Cl
m’/\ ></©/0Me
N
H
OH

Starting from 2,3-dichlorobenzylchloride (1g, 5 mmol)
and following the three step procedure described in Example
20 83, 660 mg of (R/S)-1-[[2,2-dimethyl- (4'methoxy) -
phenethyl]} ]amino-2-hydroxy-4[1'-(2,3-dichlorophenyl)] -butane
was synthesized and isclated as white crystals. ESMS
[M+H]*=396 *H NMR (CDC1,, 360 MHz) @ 300°K & 7.3 (1H, @ of d),
7.18 (1H, d of &), 7.20-7.03 (3H, m), 6.82-6.80 (2H, m), 3.78



Usi ng the nmet hod of Exanple 6, supra, (S)-2,3-di- 20 chlorophenyl glycidyl
ether (0.84 g, 3.82 mmol) and

1, 1- di met hyl - 2- (4- net hoxyphenyl ) et hyl am ne (0.75 g, 4.18 nmol ) were
used to prepare 860 ny of the title conmpound as a white solid:
GC/ El - M5, int.) 3B2 (M15,.1), 280 (10), 27 (63),
276 (100), 15‘3‘&0%7r %‘7 121 (28) 77 25 (7). 71 (21), 70 (23 ?f’g%x”?"%?.
EXAMPLE 68: Preparation of N (2-Hydroxy- 3- phenoxproyl) -1,
1-di met hyl - 2- (4- met hoxy- 3- net hyl phenyl et hyl am ne Hydrochl ori de,
Compound 117 WO 97/ 37967 96

PCT/ US97/ 05558 84 [err]

Usi ng t he net had, oé) E>Gar«!pl e116,4,m)$uz)r9ﬂ 24shydmxiy, 2. 743(m1 il Reaayl

al cohol (1.0 g ropropape

t et rabut yl ammo ﬁunfi [I]"JTll'21 %Jt" qéé dB'O 1115 {ﬁ%ol T)S ’\/\/é’l‘e?f@'ecf)to prepare 0.8
g of 1, 1-dinethyl- 2- (4- et hoxy- 3- nethylphenyl)ethylan1ne

Usi ng the met hod of ,”-L-_G i 3: phenoxypr opane (0.151
g, 1.0 nnDI) and 1,°T=drm - 7 QVERCERI ADA 2
(0.2 g, RENY

Starting from é-nitro-l-hexene (1 g, 7.75 mmol) and
following the two last steps described in Example 83, 1 g of
(R/S)-1-nitro-5-hydroxy-6-[1,1-dimethyl-2(4-
methoxyphenyl)l]hexane was synthesized and isolated as tan

10 crystals. ESMS [M+H]-=325 !H NMR (CDC1,, 360 MHz) @ 300°K §
7.00 (4H, 4 of 4), 4.37 (2H, t), 3.77 (3H, s}, 3.49 (1H, m),
2.74 (1H, d of d), 2.61 (2H, s), 2.35 (1H, m) 2.03 (2H, m),
1.60-1.43 (4H, m) 1.08 (6H, s).

EXAMPLE 86: Additi ] i
1s Additional compounds were synthesized using techniques
along lines as those described above. Examples of such

compounds include the following:
Compound 1: N-[2-hydroxy-3-(2-hydroxybenzimidazol-4-
oxyl) propyl] -1, 1-dimethyl-2-4-methoxyphenyl)ethylamine.
20 Compound 14: (R}-N-[2-hydroxy-3-(l-naphthoxy)propyl]-1-
methyl-3-methoxybenzylamine.
Compound 22: N-({3-phenylpropyl)-1,1-dimethyl-2(4-
methoxyphenyl) ethylamine.



10 used to prepare 130 ng of the title conmpound as a white solid:
GC/ElI-M5, mlz, (rel. int.) 328 (M15,.1), 209 (14), 208 (100), 177 (5),
135 (14), 114 (5), 91 (6), 76 (9), 71 (8), 70 (13), 58 (5).

EXAMPLE 69: Preparation of N-[2-Hydroxy-3-(2-cyano-3- 15 net hoxyphenoxy,

propyl]-1, 1-di gg}shshees - (4- met hoxyphenyl) - et hyl am ne Hyplrogsdhossssie,
Conmpound 118 . [err] Powder ed sodi um cyanide (9.0 g, 184 nmol)
and 2, 6- di met hoxybenzonitrile were added to 50 nmL of 20

di met hyl sul f oxi de and heated to 145 C for 110 m n under ni trogen. The
reaction was cool ed and poured into ether snd dilute HO . The ether

| ayer was separated, washed twice with dilute acid, once with saturated
brine, dried over anfgupomd 24: Nddiphanylbhtyd, -lahcdimetbeht2atded. The yiel d
of 2-cyano- ZSmQEM%Xm%%hme& 1g. WD 97/ 37967

PCT/ US97/ 05558 . 85
2- Cyano- 3- net hoxyphefetpqundg34 6 N (Repdyl)addl pbimeshrl-2- (4-pot assi um

carbonate (2.784gy ‘%8’5 H?Bléth Leifirred in 15 nl of acetone for 5
m nutes, foll owed %y cifgll I on g? epi bromohydrin (1.38 g, 10.1 nmmol).
The nmi xture W®as stirfempound 36: N-(4-phenoxybutyl)-1,1-dimethyl-2- (4-

methoxyphenyl)ethylamine.
Compound 42: N- (3-(l-napthoxy)propyl)-1,1-dimethyl-2- (4-
methoxyphenyl) .
Compound 52: N-[2-hydroxy-3-(2-acetamidophenoxy)propyl}-
10 1,1-dimethyl-2(4-methoxyphenyl)ethylamine.
Compound 53: N-(2-phenoxyethyl)-1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine.
Compound 54: N-2-hydroxy-3-{4-tert-butylphenoxy)propyl]-
1,1-dimethyl-2-phenylethylamine.
15 Compound 55: N-[2-hydroxy-3-(1-naphthoxy)propyll-1,1-
dimethyl-2-phenylethylamine.
Compound 58: N-[2-hydroxy-3- (4-acetamidophenoxy)propyl] -
1,1-dimethyl-2 (4-methoxyphenyl)ethylamine.
Compound 60: N-[2-hydroxy-3- (2-phenylphenoxy)propyl] -
20 1,l-dimethyl-2- {4-methoxyphenyl)ethylamine.
Compound 61: N-[2-hydroxy-3-(3-phenylphenoxy)propyl] -
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine.
Compound 62: N-[2-Hydroxy-3-(4-phenylphenoxy)propyll-
1l,l-dimethyl-2- (4-methoxyphenyl)ethylamine.
25 Compound 84: N-(2-Phenylethyl)-1,1-dimethyl-2-(4-
methoxyphenyl)ethylamine.
Compound 92: N-(2-hydroxy-3-phenoxypropyl)-1,1-dimethyl-
2~ (l1-naphthyl)ethylamine.
Compound 93: N-{2-hydroxy-3-cyclohexoxypropyl)-1,1-
30 dimethyl-2-(4-methoxyphenyl)ethylamine.
Compound 102: N-(2-hydroxy-3-phenoxypropyl)-1,1-
dimethyl-2- (4-ethoxyphenyl)ethylamine.



5 for 72 hours then poured into water/ether. The ether |ayer was

separ ated, washed wi th sodi um carbonate and saturated brine, dried
over anhydrous sodium sul fate, and concentr at ed. The resulting crude
solid was triturated with ether/hexane, filtered, and dried under
vacuumto gi #4790 of 10 2-cyano- 3- net hoxyphenyl gl cidy] her .

Usi ng the net o%’o 7Exarrp| e 6, supra, 2-cyano- 3- met hoX ‘?—ﬁ?ﬂ”?ssﬁl ci dyl

ether (0.205 g, 1.0 mmol) and

1, 1- di met hyl - 2- (4- met hoxyphenyl ) et hyl am ne (0.215 g, 1.2 mmol ) were
used to prepare 265 ng of the title conpsgwund as a 15 white solid:
[err]HHNMR (CDCl [err]) [err] 9.6 {IH br s), 8.2 (1H br s), 7.4 (1H,

t),2 7. %5 (2H, d), Go?c(tﬁﬂ, 13133:, N@.[ﬁ-l@;ﬂdn&oxg})s-&,gsdémetzl(oadylr d),3 4.2752(1H,ddr‘r),
4.25 (2H, ). 7 (3H._ S) .3.77. 4 . 3.12 (2H, ,
1. 45 ESH, 3 P??‘i"f“{’gﬁ% ].'1'l'gﬁéﬁﬁiﬁl\ﬂs‘f“ﬂ?‘?"’%&?‘g’%L%‘Z,la'i%‘@e. g 135.23,

132. 4, 127, 1Eydiochlozidg; 2GCIRG-MB, P4. 6cel02id;.)7B94, (166..0), 6469, 56. 8,

N5 b oy 93Py e sEyS 187 . a5 (), 1 PEVRIP GAITP At on of

N-[ 2- Hydr oxy- 3-

cyanopheno®y) §Bbpyly {R9}  ioméLhy, 5B- (@) net hoxyphenyl ) - et hyl am ne
Hydrochl oride, Co 119 . w_ 1ol aL _q:5hng the nethod of
Exanpl e 69, supra, 3-c gr%%Z'-N 2 k@{/c{f%gfhsen(gl's(%ﬁhﬁg?’ng t he met hod of

Exanpl e 60, s@perexy)propyld -281(din@thgl rdrol4) me paeyphieuyd Jeschpdamire (1. 3 g,
gcﬁ'?ugg?} 2),555§Iydrochloric¥g? 96CPEPME, m/z (rel. int.) 390 (M+,.0), 269
(16), 268 (100), 193 (9), 163 (8), 154 (7), 121 (24), 114

10 (46), 76 (6), 71 (11), 70 (18).

Compound 134: N-[2-hydroxy-3-(2-carbomethoxy-
phenoxy)propyl] -1, 1-dimethyl-2- (4-methoxyphenyl) ethylamine
Hydrochloride; ®H NMR (CDCl,) 0 1.42 (s, 3H), 1.44 (s, 3H),
3.2 (dd, 2H), 3.3-3.6 (bm, 2H), 3.7 (s, 3H), 3.8 (s, 3H),

15 4.1-4.4 (m, 3H), 4.7 (m, 1H), 6.8 (4, 2H), 7.0 (m, 2H), 7.2
(d, 2H), 7.5 (t, 1H), 7.8 (4, 1H), 8.8 (m, 1H), 9.3 (m, 1H).

Compound 135: N-[2-hydroxy-3- (4-methylphenoxy)propyl]-
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 328 (M-15,.1), 223 (15), 222 (100),

20 163 (6), 147 (6), 121 (23), 114 (9).

Compound 136: N-[2-hydroxy-3-(2,3-dichlorophenoxy) -
propyl]-1,1-dimethyl-2- (4-methoxyphenyl)ethylamine
Hydrochloride; GC/EI-MS, m/z (rel. int.) 382 (M-15,.1), 280
(10), 279 (9), 278 (62), 276 (100), 163 ({(11), 121 (28).

25 Compound 137: N-[2-hydroxy-3-(3,5-dichlorophenoxy) -
propyl] -1, 1-dimethyl-2- (4-methoxyphenyl)ethylamine
Hydrochloride; GC/EI-MS, m/z (rel. int.) 382 (M-15,1), 280
(1), 279 (3), 278 (65), 277 (16), 276 (100), 163 (8), 146
{5), 144 (5).

30 Compound 138: N-[2-hydroxy-3-(2,4-dichloro-
phenoxy)propyll -1, 1-dimethyl-2- (4-methoxyphenyl)ethylamine
Hydrochloride; GC/EI-MS, m/z (rel. int.) 382 (M-15,1), 280



86 and epi bronohydrin (0.86 g, 6.25 mvl) were used to prepare 93
nmg of 3-chl oro-2-cyanophenyl gl ycidyl ether. Usi ng the net hod of
Exanpl e 6, supra, 3-chloro- 2- cyanophenyl glycidyl ether (0.093 g, 0.44
mmol) and 5 1, 1-di met hyl - (4- nmet hoxyphenyl ) et hyl am ne (0.095 g, 0.53 mmol)
were used to pweRasmei34 ng of the title conpound as a white pcTrsiNbsssh
[err]HHNMR (CDClJerr]) [err] 9.68 (IH br s), 82 (1H, br s), 7.4 (1H,

t), 7.15 (2H, d), 7.03 (1H, d), 6.95 (1H d), 6.8 (2H, d, 5.7 (1H, br
s), 4.8 (1H m, 4.3 (2H, d), 3.75 (3H, s), 10 3.4 (2H m, 3.13 (2H dd),
1.44 (3H, s), 1.40 (3H, s). EX8BPLE 71: Pregaration of

N- ( 2- Hydr oxy- 3- phenoxypropyl)-1, 1-di met hyl - 2- (2-naphtyl) et hyl am ne
Hydrochl ori de, Cb¥Wpogddl N0 278 (5251277 X5)., 276 (YOPhg 193 (ARt hddlof
Exanpl e 52, SUPggy, 33?n¥5 met hyl napht hal ene (2.51 g, 16 mmol) was used
to prepare 1.9 ¢ 1- di met hyl - 2- ( 2- napht hyl ) et hyl am ne.

Usi ng the met hod of ‘BW#BF@ Bo: sl‘]pf%a'h}'@rmcr)@ 4=dichlgkenoxypr opane (0.163
g, 1.1 nmol) agﬂ?éno&y%@ﬁm L1, :Z-thgtﬁyzl -BQQE'IM}QO%BM&M)@%{&«%%Q, 1.3

mmol ) were use repare ng o he tit onpound  as a white
sol i d: éa’a'drrvshlﬁﬁde (rﬁ‘F/EIi HF )m/3‘34rﬂ\ﬂ- P51‘= 1)39%0@1 £3431).2889
(100), 141 (16)(16;15265’)49>76265)463¥0 276 -(100), 163 (9) PANPLE) 722
Preparation of hké dr oxy-

3- phenoxy)propy )t 1 di met hyl - 2 (3, 4-di net hyl phenyl ) et hyl am ne
Hydrochl ori de, CD”DO¢HM$0$84-140 N- [2-hydroxy-3- (2,5-dichloro-

phenoxy) propyl] -1, 1-dimethyl-2- (4-methoxyphenyl)ethylamine

10 Hydrochloride; GC/EI-MS, m/z (rel. int.) 382 (M-15,.1), 280
{11), 279 (9), 278 (64), 276 (100), 163 (9), 161 (5), 121
(29), 113 (8).

Compouna 141: N-[2-hydroxy-3- (4-ethylphenoxy)propyl] -
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;

15 GC/EI-MS, m/z (rel. int.) 342 (M-15,.1), 237 (15), 236 (100),
163 (5), 121 (19), 114 (7).

Compound 142: N—[2-hydroky—3-(2-cyanophenoxy)propyl]-
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 339 (M-15,1), 234 (15), 233 (100),

20 163 (5), 121 (14).

Compound 143: N-{[2-hydroxy-3- (3-nitrophenoxy)propyl] -
1.1-dimethy1-2-(4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 359 (M-15,.1), 254 (15}, 253 (100),
163 (5), 121 (15).

25 Compound 144: N-[2-hydroxy-3- (4-ethoxyphenoxy)propyl] -
1,1-dimethyl-2- (4-methoxyphenyl) ethylamine Hydrochloride;
GC/EI-MS, m/z {(rel. int.) 358 (M-15,.1), 253 (17), 252 (100),
163 (6), 121 (21), 114 (8), 108 (8).

Compound 145: N-[2-hydroxy-3-(4-iso-propyl-

30 phenoxy)propyll]-1,1-dimethyl-2- (4-methoxyphenyl)ethylamine
Hydrochloride; GC/EI-MS, m/z (rel. int.) 356 (M-1S,.1), 251
(18), 250 (100), 163 (7), 121 (23), 117 (7), 114 (8).
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87 [err] Usi ng the nethod of Exanple 52, supra, 3, 4-dinethyl-
benzyl ami ne (5 g, 37 mmvl) was used to prepare 2.29 g of 1,
1-di met hyl -2- (3, 4-dinmethyl phenyl) ethylam ne. 5 Usi ng t he net hod
of Exanpl e 6, 1, 2- epoxy- 3- phenoxypr opane (0. 16 1)
and 1, 1- di mat%??%laﬁ (3. 4- di et hyl phenyl ) et hyl ani ne (0. 2?%’,”3%7."’%5%”
wer e used to prepare 268 ng of the title conpound as a white solid:
GO/ El-M5 nmz, (rel. int.) 312 (M15,1), 209 (14), 208 (100), 10 133 (5),
119 (13), 114 (5), 107 (5), 91 (5), 76 @be), 71 (8), 70 (14), 58 (6).
EXAMPLE 73: Preparation of (R)-N-[2-Hydroxy-3-(2- cyanophenoxy) propyl ]
-1. 1-dinethyl -2- Cdmpratddoryehatzr\[R}hydroxy-at [BH iawh peogiidr ochl ori de.
Conpound 122 Lr 11 i the hod . of l.e 60, supra,

2- cyanophenol pheno’f%i’g g A4 d- s ng%drﬁrﬁg%%gp&%n(ﬁ%%pﬁé7 mol ) ,
and ( 2R) Hydroqhilpoiidy! PBCOAEI tNshemZenbsail.f onttle 368. 06-15, .4) 1 28ml| )

vere used 0 Rigparso3Rod gtss(f?r?ﬁ%{a;%ghem @cLy! el giher-
Usi ng t he r;et t}g?. of anpl'e 6, supra, (R)-2-'cyanophény

Compound 147: N-[2-hydroxy-3-(3-ethoxyphenoxy)propyl) -
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 358 (M-15,1), 253(16), 252 (100),
163 (5), 121 (20}, 114 (12), 77 (5).

10 Compound 148: N- [2-hydroxy-3-(2-n-propylphenoxy)propyl]-
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 356 (M-15,1), 251(17), 250 (100),
163 (6), 121 (34), 114 (9), 107 {(6), 90 (17), 78 (9), 77
(10), 71 (17).

15 Compound 149: N- [2~-hydroxy-3- (4-n-propylphenoxy)propyl] -
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 356 (M-15,.8), 251(18), 250 (100),
163 (5), 121 (19}, 114 (7), 110 (5), 107 (7), 91 (6).

Compound 150: N-[2-Hydroxy-3- (3-ethylphenoxy)propyl]-

20 1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 342 (M-15,.6), 237{(16), 236 (100),
163 {(5), 121 (21), 114 (6), 105 (5). 90 (6).

Compound 151: N~ [2-hydroxy-3- (2-ethylphenoxy)propyl] -
1,1-dimethyl-2- (4-methoxyphenyl)ethylamine Hydrochloéride;

25 GC/EI-MS, m/z (rel. int.) 342 (M-15,1), 237 (16), 236 (100),
163 (5), 121 (17), 114 (7), 91 (6}, 77 (7).

Compound 152: N-[2-hydroxy-3-(4-trifluoro-
methoxyphenoxy) propyl] -1, 1-dimethyl-2- (4-methoxy-
phenyl)ethylamine Hydrochloride; GC/EI-MS, m/z (rel. int.)

30 398 (M-15,2}, 293(1s), 292 (100}, 121 (20), 77 (5).

Compound 153: N-{2-hydroxy-3- (2-iso-propyl-
rhenoxy)propyll -1,1-dimethyl-2- (4-methoxyphenyl) ethylamine
Hydrochloride; GC/EI-MS, m/z (rel. int.) 356 (M-15,1), 251



glycidyl ether (0.35 g, 2.0 mmol) and 1, 1-di met hyl - (4-

nmet hoxyphenyl ) et hylam ne (0.35 g, 1.96 nmol) were used to prepare 600
ng of the title conpound as a white solid: [err[HNVR 25 (CDCl[err]) a 9.7
(1H, br s), 8.2 (1H, br s), 7.5 (2H, m, 7.15 (2H, d), 7.0 (2H, m,
6.8 (2H d), duw@obhisybr m, 4.25 (2H WO 97/ 3796ETIUs97/08558
PCT/ US97/ 05558 . 88 m, 3.75 (3H, s),
3.45 (2H, m, 3.12 (2H, dd), 1.45 (3H, s), 1.41 (3H, s).

EXAMPLE 74: Preparation of N-(2,10-D hydroxydecyl) -

1, 1-di net hyl - 2- (4- met hoxyhenyl ) et hyl am netddydr ochl ori de. 5 Conpound 123
[err] Usi ng the nethod of Exanple 9, supra, 1, 2-

epoxy- 10- hydr ox{Afdcar®o ((BP2) niik631 (FholY22ai8) 1,1Rdi(RRk hy14 (8), 104

2- (4- met hoxyphegyl )lgghyd)arrbgew(,QBO-,-;rg(MJ, 5 mmol) were used to 10 prepare
the hydrochl oride 'salt of the title compound. MPLC of the free am ne
(silica gel, 1% IVEO-‘P"@H@“S; 15146)I‘F'ORBEHYBW"Y‘%r(éa‘EWéﬁPW\?Ih an excess of 1 M

HO /et her, yi el gaGhokpbhdidx9f propy1l e, 1idik@t &PIAUR0néhcakywhi t e powder :
GO/ B - VB, n1§ (gﬁﬂnyl)ethylamlne Hydrochloride; GC/EI-MS, m/z (rel. int.)
398 (M-15,.1), 293 (15), 2%2 (100), 163 (7), 121 (18).

Compound 155: N-[2-hydroxy-3-(2,6-dichloro-
phenoxy) propyl] -1, 1-dimethyl -2~ (4-methoxyphenyl) ethylamine
Hydrochloride; GC/BI-MS, m/z (rel. int.) 382 (M-15,1), 279

10 (11), 279 (8}, 277 (e64), 275 (100), 163 (11), 163 (5), 161
{(6), 121 (33), 114 (12).

Compound 156: N-({2-hydroxy-3-(3,S5-bistrifluoro-
methylphenoxy)propyl] -1, 1-dimethyl-2- (4 -methoxy-
phenyl)ethylamine Hydrochloride; GC/EI-MS, m/z (rel. int.)

15 450 (M-15,.1), 345 (16), 344 (100), 213 (5), 163 (8), 1221
(20).

Compound 157: N- [2-hydroxy-3- (3-chloro-5-methoxy-
phenoxy) propyll -1, 1-dimethyl-2- (4-methoxyphenyl)ethylamine
Hydrochloride; GC/EI-MS, m/z (rel. int.) 378 (M-15,.1), 275

20 (5}, 274 (34), 273 (i6), 272 (100), 163 (5), 121 (17), 114
(8). '

Compound 158: N~ [2-hydroxy-3-(4-nitrophenoxy)propyl] -
1,1-dimethyl-2-(4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 359 (M-15,1), 254 (14), 253 (100),

25 121 (12).

Compound 159: N-[2-hydroxy-3-(2-nitrophenoxy)propyl] -
1,2-dimethyl-2- (4-methoxyphenyl}ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 359 {M-15,.1), 254 {15), 253 {100),
163 (6), 121 (17), 114 (10), 96 (5), 78 (5).

30 Compound 160: N- [2-hydroxy-3-(3-cyanophenoxy)propyl] -
1,1-dimethyl-~2-(4-methoxyphenyl)ethylamine Hydrochloride;
GC/EI-MS, m/z (rel. int.) 339 (M-15,.1), 234 (15), 233 (100),
121 (21), 102 (7), 90 (6).



int.) 336 (Merr] - 15,.1), 231 (14), 230 (100), 212 (9), 163 15 (10),
122 (5), 121 (42), 91 (8), 78 (6), 77 (5), 71 (13), 70 (11), 58 (8),
55 (8), 41 (6). EXAMPLE 75: Preparation of N-r2-hydrxoxy-3-(3. 4-
met hyl ene- di oxyphenyl) proyl]-1.1-dimethyl -2-(4-

met hoxypheny am ne Hydrochl ori de, Corrpound 124

Safrol e oxi dg)o\/\%}ssb%slgepar ed by stirring a solution of sa#&é?sgw(’?%S m.,
10 mmol ) and m chl or oper oxybenzoi ¢ aci d (2.70 g, 11 mml) in nethylene
di chloride (25 nL) overnight. The reaction was quenched by pouring into
water (50 nmL). The WO 97/ 379642

PCT/ US97/ 05558 89 agueous was
extracted with ethesmpodnd P :nv) {2%@:&&98@(@ cyanoph@yiekP) pyip@1ronbi ned and

rashed W1 100 SANEEND: SO e RS s ppldscn bl o0, 2aueous
was dried  5GOXET- Msagm,e’suurnsmxftabmmdm-he B0l \28at $16)Er @38 e(mmodq i n
163 (5), 121 (a5), 102 (5).

5 Compopnd 166: N- [2R-Hydroxy-3-[(2-cyanobenzthien-3-
yloxy)propyl) -1, 1-dimethyl-2-(3,4,dichlorophenyl)ethylamine.
Prepared as a hydrochloride salt, MS (ES) m/e 449 [M+H]*

Compound 167: R-1-[1,1 Dimethyl-2-({4-methoxyphenyl)
ethylaminol—3—(2'-garbazoloxy)pran—z-ol. Prepared as a
10 trifluorocacetate salt, MS (ES) m/e 419.2 [M+H]-.
Compound 168: N-[2R—Hydroxy-3-[(z-bromopyridinyloxy)-
propyl] -1, 1-dimethyl-2- (4-methoxy)ethylamine. Prepared as a
hydrochloride salt, MS (ES) m/e 411,409 [M+H]".
Compound 169: N-{2-hydroxy-3-(3-N,N-dimethylphenoxy)
15 propyl)-1,1-dimethyl-2- (-4-methoxyphenyl)ethylamine, GC/MS
251(100), 176(9), 163(5), 138(11), 137(6),(8), 125(10),
121(23), 114(4s), 108(6), 77(6), 76(7), (10}, 70(14), 42(8).
Compound 170: N-{2-hydroxy-3- (3-phenylphenoxy)propyl) -
1,1-dimethyl-2- (-4-methoxyphenyl) ethylamine. GC/MS (mt,
20 0.1), 284(100), 121(28), 285 (27), 152(13), 70(13), 71(11),
153 (10).
Other embodiments are within the following claims.
Thus, . while several embodiments have been shown and
described, various modifications may be made, without

2S5 departing from the spirit and scope of the present invention.



vacuo. The resulting yellow oil was used wi thout further purification.
To a solution of safrole oxide (196 ng, 1.1 nmol) in acetonitrile (1.0
m.) was added lithium perchlorate (107 ng). 10 The solution was stirred at
anbi ent terrper ature to dissol ve | —of . the solid lithium per chl or at e.
To this sol uti Gjo¥asesr added 1, | - HTHiS BHEET2 HAS- BREN Xy phenycrRkssssgi ne
(180 ng, 1.0 ._mol) and the reacjion vgEpLategred gt 50 C overnight. To
t he cool ed reaction m xture was and was 15

subsequ “ th nethylene dichloride (3 x 1 nl). The
conbi neam Ilﬂﬂ“@ﬂm re washed with vwater (1 nL) and brine (1 nl)
and dried over* nelSi Um sul fate. The crude orange oil was purified

(MPLC, silica gel, 1% MeOH CHCl 3) and CLAMMS sol ved i n et hyl ene
dichloride (5 nL). The hy‘l.r%&@&{dddﬁaf& SAL LaaS cRY © 2Py adding an
SO

excess of 1 M HCO /et her Vents were removed 1N vacuo to yield

139 ng of thick oil: GC/EI-M5, nmz (rel. infRs) BA2 (Merr],.l), 237
(15), 236 (100), 163 (5), 136 (6), T 5\§61) (23), 78 (7), 77 (13),
70 ~ (15), 58 (7). 25 R1 gA of
N- [ 2- hydr oxy- 3- (3. 4- \e di oxy henoxyg[ prop;Yb] 1. 1-di met hyl - 2- (4-
nmet hoxyphenyl ) - et hyl am ne Hydrochl ori de. | Conpound 125 [err]

R;

wherein R, is selected from the group consisting of:
5 aryl, longer-length alk, and cycloalk;

R, is selected from the group consisting of: lower alk,
cycloalk, alkoxy, H, OH, =0, C(O)OH, C(0)O-lower alk, C{O)NH-.
lower alk, C{O)N(lower alk),, SH, S-lower alk, NH,, NH-lower
alk, and N(lower alk),;

10 R, and R, is each independently lower alk or together
cyclopropyl;

R; is either an optionally substituted naphthyl having
one to four substituents independently selected from the
group consisting of methyl, ethyl, isopropyl, methoxy, Cl, F,

15 Br, and lower haloalkoxy, or a substituted phenyl having one
to four substituents with at least one substituent in a meta
or para position selected from the group consisting of: lower

alkyl, methoxy, Cl, F, Br, and lower haloalkoxy, provided
that said substituted phenyl may also have 2 to 3 additiomnal
20 substituents;
R¢ if present is either hydrogen, lower alkyl or lower
alkenyl, wherein R, is not present if R, is =0;
Y, is either covalent bond, alkylene, or alkenylene;
Y. is alkylene;
25 ¥, is alkylene;
Z is selected from the group consisting of: covalent

bond, O, 8, NH, N-lower alk, alkylene, alkenylene, and

This Sheet Has Been Re[ilaced
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90 Usi ng the nethod of Exanple 9, supra, 1, 2-epoxy-3-(3,4-
met hyl enedi oxyphenoxy) propane (194 ng, 1 mmol) and 1, 1-di-
met hyl - 2- (4- met hoxyphenyl ) et hyl am _ne (180 ng, 1 mol) were used to
prepare the [y oride salt dgf nd S5 M&, free
am ne (—s-r—l—;—ea—gﬂi/e—wegzv CHCI[ Tm?i%HEE S\CAggﬂP by treat /6% /B&?%

et her, vyielde wﬁ fa ite powder: GO/ El- M5, rﬂz

1
i o =, T B e

N-[ 2- hydr oxy- 3- (6- phenyl - 10 hexanoxy)propyl]-1,1
- di met hyl - 2- (41WM¥DW1HGﬂMa&Mﬂ& is emmomdsla&; or N{Xdwdr

Using the neth of Ex he et her (337
mg, 1.44 mol § %ghd:hfnl di ﬁe{‘%"wa cg%aale?t(g SR ﬁ&%§7’bﬁ”erﬂfy°)"gf‘%§ ‘% tné: (180 ngy, -
1 mol) were ased tmay togasstﬂ:parlaetaheotralér&t bonqbound Preparative TLC (20 cm
X 20 cm x 2 mmsili dW|t I rr]) was used to purify
t he material a °9'|1eF%et g oF fsrﬁggqg/ nd El-M5, mz (rel.
int.)-398 BMerr] -fmhet)prc@gae@ Zﬂt;eu: 29225(&0(3)4 diiethd@y pHetly120thdrd 9) , 114
(9), 91 (5), 90,4 _ 14), _ Lol LE 78:
Preparati on og ! IQI-(S[ g)’%y%‘%&%f%’ Figraﬁlénél 95&0&’%}":}’1 phenyl; 2 I@iANg snyl;

but anoxy) pr op$+¢N-phengl e Higl £@egndl hphdrody phemA (leRhybenrisethiazol@onmpound
127 [err]

further provided that if R, is 4-methoxy-phenyl, then R,
is not 2-cyclopentyl-phenyl; 2-CH,-phenyl; 2-benzyl-phenyl; 3-
10 CH,;, 4-CH,S0,-phenyl; 4-(1,2,-benzisothiazol);
further provided that if R, is 4-Cl-phenyl, then R, is
not 2-CH,-phenyl, 5-iso-propyl-phenyl; 2-CH,-phenyl; 4-CH,-
phenyl; phenyl; 2-Cl-phenyl; 4-Cl-phenyl; 2-methoxy,
4 -CH,CHCH-phenyl; 3,4 CH,-phenyl; 2,4 CH,;-phenyl; 2,3 CH;-
15 phenyl; 2-iso-propyl, 5-CH,-phenyl; pridyl; 1l-imidazole; or 4-
(1,2, -benzisothiazol) ; and
further provided that if R; is 3,5 dimethyl, 4-methoxy-
phenyl, then R, is not 4-CH,, 6-CN-2-pyridyl; or
thiophenecarboxamide; and
20 pharmaceutically acceptable salts and complexes thereof;
wherein said compound has an ICs; < 10 uM using the

Calcium Receptor Inhibitor Assay.

2. A compound having the chemical formula:

Ry3 Ry
) )4
R Y1 Yz R5
1\Z/ \N Ys/
H
Rz
25 wherein R, is either 2-CN-phenyl, 2,3-dichloro phenyl, 2-

nitro-phenyl, 2-cyano-3-chloro-phenyl, an optionally

ThlS Sheet Has Been R
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@[ﬂﬂﬁ !MMH' nmet hod of Exanple 9, supra, 4-phenyl butyl
#ly, 1.5 nmmol) and 1, 1-di net hyl - 2-(4-
rret hoxyphenyl )et hyl am ne (268 ng, 1.5 nmol) were used to prepare the
title conpoundyooiré@arati ve TLC ?MSW;% (%S:@EEN‘ES 2 mm si pCTrEsy7RkSsE ed
|

with 5%eO0H CHC [err]) was used tp pur terial and yielded 275
ng of free base: GO EI-M5, mz (r 370 (Merr] - 15,.1), 265
(19), 264 (100), 163 (11), 121 (19), 114 (9), 90 (43), 71 (10), 70 (12),
58 (7). EXAMPLE 79: Preparatiot08f N-12-hydroxy-3- 10
phenoxypropyl)-1. 1-di net hyl -2- (3-fluoro-4-nmethoxyphenyl) et hyl am ne.
Conpound 128  subsgigyted Pyrldyl LB?@ttlﬁéah%\f Hegsbitytednpl e 6, supra,

phenyl gl yci dylpenzohitfyrbdyD %zéoﬂm&)ca’wizélé dsrrrattaﬂge% fdngtwior o-
15 -4-met hoxyphenyl ) et hyI an ne (19 were used to prepare the
title compound.2¥te title conpound crystal | zed on standing to yield 169

mg of small crystal %, {&ChEleddad #kén the GEEhp domslécﬁ%zoéMﬁ»fek aul5 1)
209 (16), 208 (100), 139 (13), 133 (5), 114 éé & ,
(12), 70 (20§, °¥$lpaik, alkexy, H, @HnanSL.ECE@!OH £) ir%‘t-"PUﬁro?l“I\I- & oxy-

3- phenoxypr opyljowet, 11l EROIW{10det ZaiK)YOrsi,4s-10wermal RO XD N OB RERY | aM ne

Hydrochl ori de. ac?crfpgh‘é‘%(llgger alk),;

R, and R, is each independently lower alk or together
cyclopropyl;

10 R; is either an optionally substituted naphthyl having
one to four substituents independently selected from the
group consisting of methyl, ethyl, isopropyl, methoxy, Cl, F,
Br, and lower haloalkoxy, or a substituted phenyl having one
to four substituents with at least one substituent in a meta

15 or para position selected from the group consisting of: lower
alkyl, wmethoxy, Cl, F, Br, and lower haloalkoxy, provided
that said substituted phenyl may also have 2 to 3 additional
substituents;

R¢ if present is either hydrogen, lower alkyl or lower

20 alkenyl, wherein R; is not present if R, is =0;

¥, is either covalent bond, alkylene, or alkenylene;
Y, is alkylene;
Yy is alkylene;
Z is selected from the group consisting of: covalent

25 bond, O, S, NH, N-lower alk, alkylene, alkenylene, and
alkynylene, provided that if 2 is either 0, S, NH, or N-lower
alk, then Y, is not a covalent bond; further provided that Y,
and Z may together be a covalent bond; and

pharmaceutically acceptable salts and complexes thereof.

30 3. The compound of claim 2, wherein
Y, is methylene;

Y, is methylene; and

This Sheet Has Been Reﬁaced
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[err] | e nmethod of Exanple 6, supra, phenyl glycidyl 25
et her U!H““ﬂ‘“ “ﬁ"‘]ﬂvﬂﬂ) and 1, 1-di nmet hyl - 2-(2-fl uoro- WO
97/ 379 c L M s * PCT/ US97/ 05558

92 4- met hoxyphenyl ) et hyl am ne (197 ng, 1 mmol) were used to

prepare the ti ound. Prep [ rever - e,
eluted with 1‘*@%’¥%CN gr adi eng THGSHEER dALO purify thgci’g’g%?z’g%g
yielding 301 ng of a white powdedq: 5 BEPUACEDNS, mik (rel. int.) 332 (Merr]
- 15,1), 209 (15), 208 (100) 38917y, 114 (5), 107 (5), 77 (6), 71
(7), 70 (13), 58 (5). EXANBEKE 81: Preparation of
N-[ 2- hydr oxy- 3- ( 5- net hoxy-
1- napt hoxy) propyl | - ¢, isdhd®@bAKhe 2- (4- met hoxyphenyl ) et hyl am ne 10
Hydr ochl ori de, Conpound 130 [err] Pot assi um car bonate (13
mml ) was added to a sol ution of 1, 5-di hydroxy napthalene (6.2 mmol) in
acetone in a seal eds. vASdWImbolRs oFhelaiwe , Wakedal od ilsOeTéhdrerr] C for
30 minutes. 15 I'odomeflhane (9.4 mmlrpé’gwai added an&lthg tube heated to 70
[err]C overnr BRTYL, 2.3-dichinro phepyl e MELTOTRISIS p2F - EYERRP het ween
et her and HYorsipmerigl HOl .  The et her | ayer was separated and extracted
with 0.5 MKOH  The water | ayer was separated and acidified 20 with 10%
aqueous HC and extracted into ether. The ether | ayer was separated and
dri ed over magnesi um sul faie cohfound ofvapainai3edwherainsh] iid. eltersehid was
8‘;;{1{ ;ﬁf‘ ;f;[‘gioﬁgi’gﬂaﬁ‘iy substAR38Ea HreSalt! 123 856LQMN YT L 80 dpddt
benzothiopyranyl, or said optionally carbazole wherein said

optionally substituted pyridyl, said optionally substituted
benzothiopyranyl, or said optionally carbazole is optionally

10 substituted with 1 to 4 substituents independently selected
from the group consisting of: unsubstituted cC,-C, alkyl, C,-C,
alkoxy, lower haloalkoxy, CF;, F, €1, Br, CN, and NO,.

6. The compound of claim 3, wherein R, is either
unsubstituted longer-length alkyl; unsubstituted longer-

15 length alkenyl; monosubstituted longer-length alkyl with an
optionally substituted cycloalkyl having up to four
substituents each independently selected from the group
consisting of: alkoxy, lower-haloalkyl, S-unsubstituted
alkyl, lower-haloalkoxy, unsubstituted alkyl, unsubstituted

20 alkenyl, halogen, SH, CN, NO,, NH, and OH; wmonosubstituted
longer-length alkenyl with an optionally substituted
cycloalkyl having up to four substituents each independently
selected from the group consisting of: alkoxy, lower-
haloalkyl, S-unsubstituted alkyl, lower-haloalkoxy,

25 unsubstituted alkyl, unsubstituted alkenyl, halogen, SH, CN,
NO,, NH, and OH; monosubstituted longer-length alkyl with an
optionally substituted phenyl having up to four substituents
each independently selected from the group consisting of:
alkoxy, lower-haloalkyl, S-unsubstituted alkyl, lower-

30 haloalkoxy, unsubstituted alkyl, unsubstituted alkenyl,

This Sheet Has Been Replaced




179 mg 1- hydroxy-5-nmet hoxy napt hal ene. 25 Sodi um hydri de (60%
suspension in mneral oil, 1 mmol) was added to a solution of

1- hydr oxy- 5- met hoxy napt hal ene (1 nmol ) and stirred 10 m nutes.

Epi chl orohydrin (1 nmol) was adce ction stirred at 70
[err] C for 72vwhapsisegrThe r eact TR ﬁh‘@#u‘#éﬁés di | uted Wi pér/bsdriossss of
sat ur ated—sedium—— WD 97/ 379REPLAGED
PCT/ US97/ O 93 chloride solution
and exmﬁ aﬂfm ﬁr. "The et her |ayer was then washed with water,
separa N r anhydrous soodi um sul fate and evaporated to

gi ve 5-net hoxy- napt hal ene gl yci dyl et her. 5 Usi ng t he net hod
of Exanple 6, shafogens-Sibt FYxyNO;, NH, atOHal werosybgtitytedfhpger-1 mol ) and

the © " 17t o Lengsal AYSACHYN AN by C R A et TR Jonfhe) datidg) 1O O
360 (M+, 1), 289 (tPRfoupgwberbpjents7enqts)independeptly salected, frorot#e (12).

ooy o) AR O el e Lokl sy s-pppeestotea
Hydrochl ori d&, ¥HnpBeuhewerzhaloalkoxy, unsubstltul:edy alkyl, unsubstltuted

alkenyl, halogen, SH, CN, NO,, NH, and OH; or an optionally

substituted cycloalkyl having up to four subgtituents each
independently selected from the group consisting of: alkoxy,
lower-haloalkyl, S-unsubstituted alkyl,. lower-haloalkoxy,

10 unsubstituted alkyl, unsubstituted alkenyl, halogen, SH, CN,
NO,, NH, and OH.

7. The compound of claim 6, wherein R; is either
unsubstituted longer-length alkyl; unsubstituted longer-
length alkenyl; or said optionally substituted cycloalkyl.

15 8. The compound of any of claims 2-7, wherein
R, is OH or methoxy,
R; is hydrogen,
R, and R, is independently methyl or ethyl; and
Z is O, S, or unsubstituted alkylene.

20 9. The compound of claim 8, wherein R, is OH, and Z

is O.

10. The compound of claim 8, wherein said compound is
N- [2-hydroxy-3- (3-chloro-2-cyanophenoxy) propyl] -
1,1-dimethyl-2~ (4-methoxyphenyl) ~ethylamine or a

25 pharmaceutically acceptable salt or complex thereof

11. The compound of claims 2-7, wherein
R, is hydrogen,
R, is hydrogen,
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[err] 15 Sodi um hydri de (60% suspension in mneral oil, 60 ng,

1.59 mmol ) 'was added to a solution of trans-2-cyano- cycl ohexanol in
N, N- di met hyl formam de (2.0 nmL) and stirred for 10 mi nutes at room
tenperature. Epi bronohydrin (O. 'zyﬂ' Sb I) was t hen added and the
reaction stirnggefpoean 20 addit) §1I P&EE&E@ sol ution *\%@Ug%art i Lioned
betvveen di-ethyl ether/waterf_and ers <eparated s

yer wa shed with water (3 X 100 nlL) and dried over magnesi um
sulfate Eﬁ Hm ﬂj”l give 0.17 g of 2- cyanocycl ohexyl gl yci dyl
et her. e nmet hod of Exanplge 6, supra, 2-cyanocycl ohexyl

gl ycidyl et her (0 94 mml) and 1, 1-di net hyl - 2- (4- met hoxy-

phenyl) et hyl am ne (&, hAdNRpL} jrdepefferlyTgeetylt Be &4%y)18 ana CoOnpound as a
whi te solid: GC/El M, gz (rel. int.) 360 WO 97/ 37967

PCT/ US97/ 05558 ethyie 94 (M-, 1), 239
(100), 121 (22), 240 (14) 70 (11), 163 (8), 71 (8), 81 (7).

EXAMPLE 83: Synt hes 1-[[.2, 2-di neth ' et hoxy)
phenet hyl ] ] am no- 2- %ydrox %f}a}f"‘aﬁ%‘% m?ﬁﬂséﬁé°“§°€8 B 2162
pharmaceutically acceptable carrier and a therapeutically

5 effective amount of the compound of any of claims 1-11.

13. A method of treating a patient comprising the
step of administering to said patient a therapeutically

effective amount of a compound having the formula:
Rs Ry
Lo A
R, Yi Y, Rs
\Z e \g Y3/

10 wherein R, is selected from the group consisting of:
aryl, longer-length alk, and cycloalk;

R, is selected from the group consisting of: lower alk,
cycloalk, alkoxy, H, OH, =0, C(O)OH, C(0)O-lower alk, C(0)NH-
lower™ alk, C(O)N(lower alk),, SH, S-lower alk, NH,, NH-lower

15 alk, and N(lower alk),;

R, and R, is each independently lower alk or together
cyclopropyl; '

R; is aryl; .

R; if present is either hydrogen, lower alkyl or lower

20 alkenyl, wherein R; is not present if R, is =0;
Y, is either covalent bond, alkylene, or alkenylene;

Y, is alkylene;

Y, is alkylene;

T



[err] A solution of 1-chloronethyl naphthaline (750 uL, S mmol,

Al drich) in anhydrous ether (10 nL) was added dropwi se to 25 m. of allyl
magnesi um bronmide (1 Min ether) over 30 mnutes. 10 The resulting m xture
was heated at reflux for 14 hoyts Af-t E@g ing the reaction to room
tenperature, mosm¥67 quenche WlSrﬁ\‘E@Tnh‘_ﬂ)P flurated NH4 S548 ) .
The | ayers were separated a t he REPLAGEDC | aydr was washed with brine,
dried over Na[err]SOerr], filt

but - 3- enyl - napht hal ane that was carried \?\nyflﬁgtrj?t fegrtﬁe?i ﬂﬂlﬂlﬁumlllm;"mmm

1- But - 3-enyl -naphthaline (1 g) from abové®as added to a ‘solut Fons of*
50% nCPBA (2.1 g) in CH2C12 (50 nL) and the reaction stirred at room
temperature for 48 hoif seleplked fgom e grave \GeRsYF NG afni ¥WaEPPEL2 and was
extracted withpsgdi Wn s, meUhi-hbRek aeOoUSyIRRE, NaHeEB1ém0jugays) . dried
over wySq err], filtered and evaparat ecrto ive 1-[(2-oxoaryl)ethyl]-

napht hal i ne (13agkyRpianeyprevidedcthat dfoftis fither O Spu¥Hf ot trrer

WO 97/ 37967 alk, then Y, is not a covalent bond; furthePGWWS8dd Gae8y,

95 A solution of 1-[(2-oxoaryl)ethyl]-naphthaline (1 g) and
S and Z may together be a covalent bond; and

pharmaceutically acceptable salts and complexes thereof;

wherein said patient has a disease or disorder
characterized by one or more of the following: (1) an
abnormal bone or mineral homeostasis; (2) an abnormal amount

10 of an extracellular or intracellular messenger which is

ameliorated by a compound able to effect one or more calcium
receptor activities; or (3) an abnormal effect of an
intracellular or extracellular messenger which is ameliorated
by a compound able to affect one or more calcium receptor

15 activities. -

14. The method of claim 13, wherein said disease or
disorder is characterized by said abnormal bone or mineral

homeostasis.

15. The method of claim 14, wherein said bone or
20 mineral disease or disorder is selected from the group
consisting of: oéteosarcoma, periodontal disease, fracture
healing, osteocarthritis, rheumatoid arthritis, Paget’s

disease, humoral hypercalcemia malignancy, and osteoporosis.

16. The method of claim 15, wherein said bone or

25 mineral disease or disorder is osteoporosis.

17. A method of treating a patient comprising the
step of administering to said patient an amount of a compound

sufficient to increase serum PTH level, said compound having

the formula:
This Sheet Has Been Reﬂlaced




1, 1-di net hyl - 2( 4- met hoxyphenyl ) ethylam ne (985 ng, 5.5 nmol) in

et hanol (25 nL) was heated at reflux for 12 hours. The reacti on was
evaporated and the residue dissolved in 4 N 5 HC /di oxane. Upon addition
of ether, crystals formed and wer e subsequently coll ected and dri ed in

a vacuum oveRyd oy Oive 1.4 d H] ld' met hyl - ﬁé’ri‘iﬁﬁiﬁb@
phenet hyl ] ] am no- 2- hydr oxy-4(1' - n@%t - EEN { ESMS [ ( M+H] [err] =
378, [err]H NVR (CDC13, 360MHz) {[err]8 C6D8.06 [1H, d of 10 d), 7.83

(1H, d of d), 7.78-7.61 (2H, m, 7.49-7.35 (31 7.09-7.02 (2H, m,

6.8476.79 (2H M, 3.76 (3H s), 3.61 110(IHn), 3.33-3.09 (2H, m,

AT G5 o o e o

di metqyle w15s(4* met hoxy) phenet hyl | I am no- 2- drFexy 41" -2. 3-

d| chl orophenyl)]-butane. Conpound 163 g, Starting
from 2, 3-di chl orobenzyl chl gri de (1 and fpllowng the three
step procedure descri bed i'g % mqg p;F/RJ

(RIS)-1-[[2, 2-di net hyl - (4" met Hoxy) -

phenet hyl ] ] am no- 2- hydroxy-4[ 1" - (2, 3-@ chl orophenyl )] - but ane was

synt hesi zed and isolated as white crystals. ESMS [MtH] [err] =396 [err]H
NVR (CDCl [err], 360 MHz) [err] 300K [err] 7.3 (1H, d of d), 7.18 (1H, d

of d), 7.10-7.03 (3H, m, 6.82-6.80 (2H, m, 3.78
wherein R, is selected from the group consisting of:
aryl, longer-length alk, and cycloalk;
R, is selected from the group consisting of: lower alk,
5 cycloalk, alkoxy, H, OH, =0, C(0O}OH, C({0)O-lower alk, C{O)NH-
lower alk, C(O)N(lower alk),, SH, S-lower alk, NH,, NH-lower
alk, and N{lower aik),;
Ry and R, is each independently lower alk or together
cyclopropyl;
10 Rs is aryl;
R¢ if present is either hydrogen, lower alkyl or lower
alkenyl, wherein R, is not present if R, is =0;
Y, is either covalent bond, alkylene, or alkenylene;
¥, is alkylene; -
15 Y, is alkylene
Z is selected from the group consisting of: covalent
bond, 0, S, NH, N-~lower alk, alkylene, alkenylene, and
alkynylene, provided that if Z is either O, S, NH, or N-lower
alk, then Y, is not a covalent bond; further provided that Y,
20 and Z may together be a covalent bond; and

pharmaceutically acceptable salts and complexes thereof.

18. The method of claim 17, wherein said method is
carried out by administering an amount of said compounad

effective to cause an increase in either duration, quantity,
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WD 97/ 37967 PCT/ US97/ 05558
- 96 (3H, s), 3.47 (1H, m, 2.97-2.83 (2H, mM, 2.74 (1H m 2.60
(2H, s), 2.43-2.37 (1H, m, 1.71 (2H, m, 1.04 (6H, s). Exanpl e
85: Synthesis of (R'S)-1-nitro-5-hydroxy-6-[1.1-
di et hyl - 2- (4wdhmeyphenyl )] he afifig qqﬂﬂgg P¢Iumﬂmmﬂm
Starting from6-nitro-1-hexene (j1 ¢ 5 ? a d fol | ow ng

.0

| ast steps described in Exanple 33__L
“1-nitro-5-hydroxy-6-[1, 1- di met hyl - 2( 4- met hoxyphenyl )”mmmn 'mH,lLMuﬂ
synt hesi zed and isolated as tan 10 crystldis. ESMS [ MtH]| - 325°[ewrn
(CC[err], 360 Miz) @300[err]K [err] 7.00 (4H, d of d), 4.37 (2H, t),
3.77 (3H, s), Puyothfurgrion andrquantitiy. d?%fsea)m BIH; Repely sufficients (1
M 2.03 (2H Mgo have d th@rdpétdicdékedd.1. 08 (6H, s). EXAMPLE
86: Additional conpounds 15 Addi ti onal conpounds were synthesized
usi ng techni ques along lines as those descri bed above. Exanples of such

conpounds include the.fol krBWinkdhod of claims 17 or 18, wherein said

compound is administered to said patient to cause an increase

5 in serum PTH having a duration of one to twelve hours.

20. The method of claim 19, wherein said duration is

about two to about four hours.

21. The method of claims 17 or 18, wherein said
compound is administered to said patient to cause an increase
10 in serum PTH up to 0.5 fold greater than peak serum PTH in

said patient.

22. The method of claims 17 or 18, wherein said
compound is administered to said patient to cause an increase
in serum PTH 0.5 fold to 5 fold greater than peak serum PTH

15 in said patient.

23, The method of claims 17 or 18, wherein said
compound is administered to said patient to cause an increase
in serum PTH 5 fold to 10 fold greater than peak serum PTH in

said patient.

20 24. The method of claims 17 or 18, wherein said
compound is administered to said patient to cause an increase
in serum PTH at least 10 f£0ld greater than peak serum PTH in

said patient.

25. The method of any of claims 13-24, wherein R; is a
25 substituted phenyl having one to four substituents each

independently selected from the group consisting of: methoxy,

Sheet Has Been Reﬂlaced
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Compo oxy-3-(2-hydroxybenzinidazol-4-
oxyI ﬂmm t hyl - 2- 4- met hoxyphenyl ) et hyI amne. 20

@Xxy- 3- ( 1- napht hoxy) pr opyl ] -

nethyl 3- met hoxybenzyl am ne.

(3- phenyl pro di met hyl - 2(
Vo 77 ol Wb

97 Cowpound 24: N (4-
met hoxyphenyl ) et hyl am ne.

N (Benzyl) -1, 1-di net hyl - 2- (4-
Compound 36: N-(4-phenoxybutyl)-

(‘nrrnnunr{ 22.

L.\ L

ATHIS SHEETEHASBEBN
[REPLACED

\,ny| ooryT )

=1,

Conmpound 34:
met hoxyphenyl ) et hyl amne. 5

|, 1- di net hyl
met hoxyphenyl ) sdwel alkyie, ocr,, CFH,, €arpoupd é@u.ds;, rF, ci1, Br, I,

Compound 52: N2 SRy ¥ i S ilent

-2- (8-

N-

Conpound

b VBB

-di net hyl -2- (4-

1, 1- di met hyl - 2{Meyrot haqppbewad hekfy| &rleeer alkyl, S(GQepernixkgy3;

e LW TP o B R e

1, 1- di net hy$ - 2¢@isddpwet ralkgli MREC (Dblower alphpouUndwsb alkyl)C (0} lower

N2 o bl BB (BE L Y ey sy BY P LR 11 e

1, 1-di met hyl - M(mthwpﬂenyl yﬁtlhyéamMI)S(o)lower eyiouadordii,

N-[2-hydroxy- 3 (RoRhE6Ret RARPPXY @) 8BY.! ko) NE-1ower alkyl, c(0)N(lower

alkyl),, S(O),NH,, S(O).NH-lower alkyl, and S(0),N(lower

10 alkyl)z.

26. The method of claim 25, wherein each R;

substituent is independently selected from the group

consisting of: alkoxy,
alkyl, lower-haloalkoxy, -unsubstituted alkyl, unsubstituted
15 alkenyl, halogen, SH, CN, NO,, NH, and OH.

lower-haloalkyl, S-unsubstituted

27. The method of claim 26, wherein R, is a

OH,

Kt TR Y e

substituted phenyl with at least one substituent in a meta or

"para position selected from the group consisting of: lower

alkyl, methoxy, Cl, F, Br, and lower haloalkoxy, provided

20 that said R, substituted phenyl may also have 2 to 3

additional substituents.

28. The method of any of claims 13-24,

an optionally substituted naphthyl.

29. The method of claim 28, wherein R, is a

25 substituted naphthyl having one to four substituents each

wherein Ry is

independently selected from the group consisting of: alkoxy,

lower-haloalkyl, S-unsubstituted alkyl, lower-haloalkoxy,

unsubstituted alkyl, unsubstituted alkenyl, halogen, SH, CN,

NO,, NH, and OH.
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20 1, thoxyphenyl ) et hyl am ne. Conmpound 61:
N-[ 2- ml a phenoxy) propyl]-
1, 1-dine oxyphenyl ) et hyl am ne. Conpound 62:

N[ 2- Hydr oxy- 3- (4- phenyl phenoxy) propyl 1=

1 1- dl met hyl \f?’ﬁ;ﬁgoxyphenyl ) “WHBS' QHEETEHAQQEEN Corrpoundpéﬂus”")ssss
N- (2- Phenyl et hy I met hyl - REPL Emoxyp enyl ) et hyl am ne.

Compound 92: N- (2-hydroxy- 3- phet met hyl -

2- (1- napht hyl ) et hyl am ne. Conpound 93:

N- ( 2- hydr oxy- 3- cycl ohexoxypropyl )-1,1- 30 113

di net hyl - 2- (4- nmet hoxyphenyl ) et hyl am ne. Conmpound 102: N-

(2- hydr oxy- 3- phenoxypropyl )-1, 1- di met hyl - 2- (4- et hoxyphenyl ) et hyl am ne.
WD 97/ 37967 Gl LS

98 - CompouRd: 132 TR TR PE,GH23 3P 4 MEeRE %‘E O 9pRenyF.

phenoxy) propyl ] -1, 1-di net hyl - 2- (4- net hoxyphenyl ) et hyl am ne

(100}, 163 (5), 1so 18y, 1aberiipedih ! Gl s poguyd ke )

58 (7). npensupstBButed Londsrhlergtly-a1kyh; d-mmbhbkvzte

Fyar oohl or 1 d; F?’n}s?*#}‘z% S TRpRSBREIYG JphddEnstn iyt 165

(100), 193 (9%, wsH é@)cptisnaph) suxaggu(m)i cgalpaliyl (hppfing 7ep (W) foRe (11),

70 (18). substO PR e&gﬁl 1n|&e£»2ncmﬁ(1'i XXel%&%aCﬂJ&P%ﬁL herolp
phenoxy) propyl]-1,1-di met hyl (4- met hoxyphenyl ) et hyl am ne
Hydr ochl ori de;  CHSRRRITEODE: [ﬂ#ﬁxy'alqwerzgeéwl\ml §-uppupstigyped 3.2

(dd 2H), 3.3-3. éik&@”1léuékrh§lgaﬁk5x 3Fﬂnsu%s§1£é%ed35&ky115unéugsﬁatﬁtéal 3H),
4.7 (m 1H), 6.8 (d, 2H) (m, 25, 7

alkenyl, halogen, . NO,, NH, and OH; monosubstituted

10 longer-length alkenyl with an optionally substituted
cycloalkyl having up to four substituents each independently
selected from the group consisting of: alkoxy, lower-
haloalkyl, S-unsubstituted alkyl, lower-haloalkoxy,
unsubstituted alkyl, unsubstituted alkenyl, halogen, SH, CN,

15 NO,, NH, and OH; monosubstituted longer-lenath alkyl with an
optionally substituted phenyl having up to four substituents
each independently selected from the group consisting of:
alkoxy, lower-haloalkyl, S-unsubstituted alkyl, lower-
haloalkoxy, unsubstituted alkyl, unsubstituted alkenyl,

20 halogen, SH, CN, NO,, NH, and OH; monosubstituted longer-
length alkenyl with an optionally substituted phenyl having
up to four substituents each independently selected from the
group consisting of: alkoxy, lower-halocalkyl, S-unsubstituted
alkyl, lower-haloalkoxy, unsubstituted alkyl, unsubstituted

25 alkenyl, halogen, SH, CN, NO,, NH, and OH; or an optionally
substituted cycloalkyl having up to four substituents each
independently selected from the group consisting of: alkoxy,
lower-haloalkyl, S-unsubstituted alkyl, lower-halocalkoxy,
unsubstituted alkyl, unsubstituted alkenyl, halogen, SH, CN,

< “‘“ﬁiiﬂ‘fi’iitﬁﬂi“uﬂin




, 7.8 (d, 1H), 8.8 (m 1H), 9.3 (m 1H).
m"llﬂla g U - hydr oxy- 3- (4- net hyl phenoxy) propyl ] -
met hoxyphenyl ) et hyl am ne Hydr ochl ori de; GO ElI-M5, mz
(reI int. ) 328 (M 15,.1), 223 (15), 222 (100), 20 163 (6), 147 (6), 121

(23), 114 (9 Conpo 3

N-[ 2- hydroxy)”f 797%§7d| chl oroph:E é)‘é}‘EET HAS BEEN PCTIUSITI0SSS8
propyl]-1, 1-di net hyl - 2- (4- met ho vpheﬁ\ﬁﬂ-@qml amide Hydr ochl ori de;
GC/ElI-M5, mlz (rel. int.) 382 (M15,.1), 280 (10), 279 (9), 278 (62),
276 (100), 163 (11), 121 (28). 25 1&pnmpound 137:

N- [ 2- hydr oxy- 3- (3, 5-di chl or ophenoxy) -
propyl]-1, 1-di net tsgd.- 2- (M&ﬂm@xeay&ﬁebhylﬂm:ﬁﬁn R, ishyiireehl ori de;

GC/El - M5, 382 0 11 9 (9), 278 (65
277 (16), 27%”’%&'@% %%3(18)‘93 t%)é]("é(? ‘Eﬁt‘b(s% 2‘%‘21 anbs 12COrrpouﬁmd )138

N-[ 2- hydr oxy- 3etgtM allkedylor 6y said optionally substituted cycloalkyl.

phenoxy) propyl ] -1, 1- di met hyl - 2- (4- net hoxyphenyl ) et hyl am ne

Hydr ochl ori de; GC/EI-I\/S mz (rel. int.) 382 (M15,1), 280 WO
97/ 37967 The method of any of clalms 13P80/ WG reDD358is

o9 (1 JETNEN AT sk Dua FGLO BRI 161

phenoxy) pr opyu?stlxut&d mynréﬁhi,d an2°p¢i|om1hoxgtp#t@myte}d ethylamne 5

oSSl o s, 70 (10

Compound 140: N-[ 2-hydroxy-3-(2, 5-di chl oro-

phenoxy) propyl ] - 1,3l di Wﬂﬁﬂyheehc(&lo@wﬁwabemﬂe)&myﬂza%@ 10
Hydr ochl ori de; GJEI'-MS, mz int.) M15,. 1), 280 (11), 279

(9), 278 (64) sulzs/fetem@))PhemB lzagamglme (ﬁe) foqrzfubstl(%ats each (8).
10 independently selected from the group consisting of: alkoxy,
lower-haloalkyl, S-unsubstituted alkyl, lower-haloalkoxy,
unsubstituted alkyl, unsubstituted alkenyl, halogen, SH, CN,
NO,, NH, and OH.

35. The method of claim 34, wherein R, is either 2-CN-
15 phenyl, 2,3-dichloro phenyl, 2-nitro-phenyl, or 2-cyano-3-
chloro-phenyl.

36. The method of any of claims 13-35, wherein
R, is OH or alkoxy,
R is hydrogen,

20 R; and R, is each independently a lower alkyl; and

2 is either O, S, or unsubstituted alkylene.

37. The method of claim 36, wherein
R, is OH or methoxy;

Y, is methylene;

<RI i



Comp dr oxy- 3- (4-et hyl phenoxy) propyl ] -

1,1- 3‘!““ @ wlﬂﬂrﬂ hoxyphenyl ) et hyl am ne Hydrochloride; 15 GCJEI-M5, mz
(rel 237 (15), 236 (100 163 (5), 121 (19), 114
(7). Corrpound 142 N-[2-h 3{ geryqanophenoxy) propyl ] -

1, 1- di met hyl - 206 ¢r3F8dhoxyphenyl ‘1—|ydro hl ori de; pCTosIosddp, Nz
(rel. int.) 339 (M15,1), 234 ( 163 (5), 121 (14).
Compound 143: N-(2-hydroxy-3-(3 €noxy) propyl ] -

1, 1- di met hyl - 2- (4- net hoxyphenyl ) et hyl am ne Hydr ochl ori de; GO ElI-M5, mz
(rel. int.) 359 (M15,.1), 254 (15), 253 1100), 163 (5), 121 (15). 25
Conmpound 144: N- 2-hydroxy- 3-(4-et hoxyphenoxy) propyl] -

1, 1-di net hyI 2- (4- neshoxy [rhenyd theidhyf arliaie 3y drndeiredniRleis meth@l/dat - M5, ni z

(rel. int.) 358 (M15 ) 253 2 E 00), 163 (6), 121 (21), 114
(8), 108 (8) éhyl an R 6t m&%’ﬁ% é 5§ ydr oxy- 3- (4-iso-propyl - 30
phenoxy) propyl ] -1, 1-di net hyI 2- (4- met hoxyphenyl ) et hyl am ne

(iooy, 163 (7). 121053}, b e bllpmoel Wieets b grocy) ™

PCT/ US97/ 05558 methylene and R, is OH. Conpound
146: N-[ 2-hydroxy-3-(3-iso-propyl -

phenoxy) propyl ] -1, 1-di net hyl - 2- (4- met hoxyphenyl ) et hyl am ne

Hydrochl ori d&; GO/ EMONVS, (Fhe wetdiod phtany 9feckaimps513434, whgrein spigd), 250

100), 163 (6), s 14 (3LehioR-2- noxy) pr d
(100, 199,(0) cbintdls g bert . (G0 yinmnoy g 00"

1, 1- di net hyI 2- {4-@&%%%&%1}%%% \EI)F&H?Yéeﬁ‘PBm%a GC/El-MS, iz

(rel. int.) 358pKd¥mheeddicady(deptdbre (5h3€)or complb thekeod?2l (20), 114
(12), 77 (5). 10 Conpound 148:

N-[ 2- hydr oxy- 3- ( 2- n- pr opyl phenoxy) propyl ] -
1, 1-di net hyI 2- (4- mahoxy phasyhgEbliys@rdengnglytbroahkal¢ilgitic confpobbd- M5, ni z

(rel. int. §56 cgmp %gir}g th%S% elp7)of t%eSaos 1ng) the ability of a compound to
inhibit one or more calcium receptor activities, said

compound having the formula:

R, Ry Ry
R Y, Ya )4 Rs
N Z/ \231 Y{

wherein R, is selected from the group consisting of:
15 aryl, longer-length alk, and cycloalk;

R, is selected from the group consisting of: lower alk,
cycloalk, alkoxy, H, OH, ‘=0, C(O)OH, C(0O)O-lower alk, C(O)NH-
lower alk, C(O)N({lower alk),, SH, S-lower alk, NH,, NH-lower
alk, and N{lower alk),;

20 R; and R, is each independently lower alk or together
cyclopropyl;

R; is aryl;

R, if present is either hydrogen, lower alkyl or lower

alkenyl, wherein R, is not present if R, is =0;
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163( (9, —107(6) 90 (17), 78 (9), 77 (10), 71 (17).
Iﬁ[‘h!m‘ I‘lﬁ N-[ 2- hydr oxy- 3- (4 n- pr opyl phenoxy)propyl]

1 di rm 4-sret*thoxyphenyl ) et hyl am ne Hydrochl ori de; GO ElI-M5, mz
reI int.) 356 (M15,.B), 251(18), 250 (100), 163 (5), 121 (19), 114
(7) 110 (5) 91 (6). SerpetmeH 150:
N[ 2- Hydr oxy- 36?@49?%1y| phenoxy) pﬁﬂﬁy&"]EETZfdﬁgd BEEN PCT/US7/0S558
1, 1-di et hyl - 2- (4- met hoxyphenyl}) et hy RERLAGEDHy dr o¢hl ori de; GC/ElI-M5, mz
(rel. int.) 342 (M15,.6), 237(16y——236—(T00) 163 (5), 121 (21), 114
(6), 105 (5), 90 (6). Conmpound 4lfl;

N-[ 2- hydr oxy- 3- ( 2- et hyl phenoxy) propyl ] -
1, 1-di met hyl - 2- (4- gt hoediphenydoval byt avhae dgnensd) G dekedmenel/ El - M5, m z

(rel. int.) 342 (M15, 1) " %7 (16), 236 (100), 163 (5), 121 (17), 114
(7), 91 (6), 77 (7)f= 18 alkyleneiningind 152: N-[2- bydroxy-3-(4-trifl uoro-
met hoxyphenoxy) pr opxl is lkybemset hyI 2- (4- met hoxy- phenyl ) et hyl am ne

d hl ori d 30 398 15 15), 292
(FI{OB;)? 1(2)r1| (SO) 7? (1§) ée{ﬂc%:eé terom ?Tp%ﬁ: e i%%g:.sg:%g dtz-) covaf t)

N-[ 2- hydr oxy - 3edritt,i ©0- pr cmy | N-lower alk, alkylene, alkenylene, and '

- phenoxy) pr opyl di rret h % t y hen yl e

Hydr ochl ori de; JM& eFéeI%hraTg J?tmé 8 g(/tlde Q ém?% or N-lower WO
97/ 37967 alk, then Y, is not a covalent bond; furtmrbtwe(ﬁEESt Y,

(o} 10 (57 PG, nhd Rogel i (0 o doAailpl il 63D, 114 (8), 104

N- [ 2- hydr oxy- 3- ( 3- tohakaegusically acceptable salts and complexes thereof.

met hoxyphenoxy) propyl ] - 1, 1-di net hyl - 2- (4- met hoxy- 5 phenyl) et hyl am ne
Hydrochl oride; GO EI-M5 mz (rel. int.) 398 (M15,.1), 293 (15), 292
(100), 1631? 7), 1282(-18). The method omungl,lggereln said method is

N-[ 2- hydr oxy- %éx%lgddbwl\ﬂa@r conditions wherein influx of extracellular
phenoxy) pr opylcl , 1-di net hyl - 2- (4- net hoxyphenyl ) et hyl am ne

Hydr ochl or i de; C&%/i# 1&Blb=rﬁre£‘ (rel. int.) 382 (M15,1), 279 10 (11), 279
(9), 277 (64), 275 (100), 163 (11), 163 (5), 161 :
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(57) Abstract

The present invention features calcilytic compounds. "Calcilytic compounds" refer to compounds able to inhibit calcium receptor
activity. Also described are the use of calcilytic compounds to inhibit calclum receptor activity and/or achieve a beneficial effect in a
patient; and techniques which can be used to obtain additional calcilytic compounds.
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163 (5), 121 (15), 102 (5).. 5 Conpound 166: REPLACEMENT SHEET

N-{ 2R- Hydr oxy- 3-[ ( 2- cyanobenzt hi en- 3-

" yloxy)propyl]-1, 1-di met hyl - 2- (3, 4, di chl or ophenyf; Aml 1 Pr e@@rg@@a'l
as a hydrochloride salt, M5 (ES) m eigt9 [MH Rﬁfﬁ. CEl SHEET) oundpdy: .
R 1-[I,1 Di hoxyphenyl )

et hyl am nol - 3-(2' - car bazol oXy) pr an- 2 oI Prepar ¢d (pg Tl@gyri f | yor oacet at e

X1 2h Hyar Eilllllllﬁlllﬂlﬂlﬁllllm iyl oxy) - o

propyi-] - 1,-1- di mét hyl - 2- (%- fet hoxy) et hyl anmi ne. |Prepared as a
hydrochloride.salt, M5 (ES) me 411,409 [ M+H| [err]. Conpound 169:

Btééyﬂyd&l‘)iyd%@ Rpptesbicsl fSRipoiiB0 KA OAY In debtine a patient wherefp said copgposition i
176(9), Jaﬁﬁﬁ:ﬁherea?t@ﬂ&?anelﬁﬁ(ﬁﬁhefa%):utxciﬂﬁ efifSdtive amoudi® s4id Bé»mpmd(ﬁ@)calcﬂw( 6).

77(6), 76(7), (10 f) 42(8) Conpound 170:

N-( 2- hydrcompogad ey ) propyl ) -
1, 1-di mathyl-2-(-4 met hoxyphenyl ) et hyl am ne. GC/ M5 (rrt 20 0.1),

284( 100), 121(28), 285 (27), 152(13), 70(13), 71(11), ~ 153(10).

O her enbodi nents are within the foll ow ng clai ns. Thus whi | e several
enbodi mrents have been shown and d scri bed, vari ou,s modi i cati ons may
be" made, wi thout 25 departéeng from pirit and scope of the present
inventi on. ¢ 103 1. A
phar maceuti cal R &&fl ng a patient wherein said
‘conposition is adni ni stere sai patlént in a therapeutically effective

anount, said- corrpound S a cal cilytic conpound having the formul a:

wherein R, is selected from the group c0nsisting of: a;ryl, alkyl of 4 to 20 carbon atoms, and
cycloalk; _

R; is selected from the group consisting of: alkyl of 1 to 4 carbon atoms, cycloalk,
alkoxy, H, OH, =0, C(O)OH, C(0)0- alkyl of 1 to 4 carbon atoms, C(O)NH- alkyl of | to 4
carbon atoms, C(O)N(alkyl of 1 to 4 carbon atoms), SH, S- alkyl of 1 to 4 carbon atoms, NH;,
NH- alkyl of 1 to 4 carbon atonis, and N(alkyl of 1 to 4 carbon atoms)s;

R; and R, is each independently alkyl of 1 to 4 carbon atoms or together cyclopropyl;

Rs is aryl; '

R if present is either hydrogen, alkyl of 1 to 4 carbon atoms or alkenyl of 1 to 4 carbon
atoms, wherein R is not present if Ry is =0;

Y, is alkylene of | to 6 carbon atoms;

Y3 is methylene;

Y; is alkylene of 1 t0 6 carbon atoms;

Z is selected from the group consisting of: O, S, or alkylene; or a pharmaceutically
acceptable salt or complex thereof; provided that R, is not 6-CN-2-pyridyl, substituted 6-CN-2-
pyridyl, or 3-cyano-2-pyridy] or para-hydroxylphenyl or substinited péra-hydroxyphenyl;

* wherein said patient has a disease or disorder characterized by.one or more of the following: (1)
an abnormal bone or mineral homeostasis; (2) an abnormal amount of an extracellular or
intracellular messenger which is ameliorated by a.compound able to effect one or more calcium
receptor activities; or (3) an abnormal effect of an intracellular or extracellular messenger which

is ameliorated by a compound able to affect one or more calcium receptor activities.



of -4 10 50 car bon [REBIACEHENE SHRETHC " R, 70" 2 REELACEMENT SHEET

3 k

consisting of: alklyll of 1 to 4 canbgn ycl oal k, . al kox
n
a

(00t e, ity oeoct e 3o 5O 6 g
t

atons, - C(O) N( al kyl | to 4 carbd
carbon atons, NH2,{ NFFarkyl of 1 4 carbon atons, and N(al kyI of 1"to 4

car bon ato?rs)Zrhecnm osi i & aill o6ia mﬁghgédadkeﬁaafseaisehp 4
car bon atoms or together cycl opropyl; err] is aryl; i f
present “i.stigarderaharaGrenizeg i saig @ rmgkbope prminegah ?Ps!i‘ﬁ’érrs or "al keny! of 1to
4 carbon atons, ‘wherein R6.is not present if Rerr] is =0; Y[err] is
al kyl ene of "1 t'o 6 -carbon atons, Y2 is methyl ene; Y[err] is
al kyl.ene of. 1 {The@ompesition oficlaup: 1 , wherein sgd pgmmt@@txedseﬂmmat Adisgaseap

consi stin Qr: e salt or
.conpl ex tg%!gefd Qdﬁrﬁ(e)‘\l/ﬂém?‘%(#oﬁpgmqr g |s no %pg‘%do}‘%%&ggl% {ufet ut ed
6- CN- 2-  phealing Io;temh&us,yhenmamqbynth Paget’ pdis@sd; hdmore) hyjemalcemin malignancy, -
substituted 3{? orxé:ir oxyphenyl; -wherein said patient has a disease or -

di sorder cﬁ'gr C Yed by one or nore of the followi ng: {1) an abnornal
bone or mineral. horreosta3|s ,2) an abnormal anount of an extracellular or
intracel | u‘L.ar' ssen er Whl%lil I |orat b ound abl e;to effect
~6ne. or nore cal tif P%‘E‘é'b? ”‘é‘c@r ‘E’F‘ééa‘d ?%P’Q‘ﬁ“’ Bir1% PHEQPOESISect  of an
intracellular or extracellular médssenger which is aneliorated by a
.compound able to affect one or nore calciumreceptor activities.

2 The £0NMPOS iphirRiAcéikicsllcdnPoshtion BELER it trSatin a%%@%&bﬁ%aid%o SQm}:P treat

a di sease or disorder_characterized by said abnormal bone or era
homeost asi $mprisss a calcilyip comppyad ind isndminisisred o said pams rre:r we@amcdbmf&stwq on

IS used 't OghfeRbutBcidhSs b ,.consi sting
of . osteosar comau f)lerl ogﬁntaglrscglngggggévc ‘rgégg%rrﬁ] &c oart hritis,
rheumatoid arthritis, -Paget's di sease, hunoral hyper cal cem a mal i gnancy,
and osteoporosis. 4. The corrpo;gm of claim 3, wherein said disease

I

or disorder is osteoporosi g, pharmaceutical conposition for use

|ntreat|ngap§t|ent whler i d OSItﬂOI’] conprises a calcilytic
compound and is 'a‘d.rgm’ste to{@e}q ¥; £t in a t herapeutically effective

R,

wherein R, is selected from the group consisting of: aryl, alkyl of 4 to 20 carbon atoms, and
cycloalk;

R; is selected from the group consisting of: alkyl of 1 to 4 carbon atoms, cycloalk,
alkoxy, H, OH, =0, C(O)OH, C(0)O- alkyl of 1 to 4 carbon atoms, C(O)NH- alkyl of 1 to0 4

 carbon atoms, C(O)N(alky! of 1 to 4 carbon atoms);, SH, S- alkyl of 1 to 4 carbon atoms, NH,,

NH- alkyl of 1 to 4 carbon atoms, and N(alky!l of 1 to 4 carbon atoms);;

R;and R4 is each indepepdemly alkyl of 1 to 4 carbon atoms or together cyclopropyl;

. Rsisaryl;

Reif pfesent is either hydrogen, alkyl of 1 to 4 carbon atoms or alkenyl of 1 to 4 carbon
atoms, wherein R is not present if R; is =O; |

Y) is alkylene of 1 to 6 carbon atoms;

Y, is methylene;

Y3 is alkylene of 1 to 6 carbon atoms;

Z is selected from the group consisting of: O; S, or alkylene; provided that R, is not 6-
CN-2-pyridyl, substituted 6-CN-2-pyridyl, or 3-cyano-2-pyridyl or para-hydroxylphenyl or
substituted para-hydroxyphenyl; or a pharmaceutically acceptable salt or and complex thereof.



armtjnt sufficient to increase—serum PTH | evel , sai CRE(PIIQA@EMEN“IT%HEET

f-or mul a: REPH Rerr] is sel ect ed fromthe group
consi sting of} : 4 to 20 carbon atons, and cycloalk; R2
Is selected fyo e o) cangi stin al kyl of 1to4carbon at ons,

cycl oal k, al kpx] ,E?QO%EJBQ%, clo oH, q9:‘?0)0 al kyl - Ilmlumuﬂ"mm"mﬁ
C(ONH alkyl}of 1 tao 4 carhdn latons, C(O) N(al kyl m;)2
.SH, S -alkyl pf 1to 4 carbon gons, NH2, NH al kyI bf 104 tarbor at ons,
and N(al kyl 'o—;—{-—e—-A—c-ar-bnrr'atorrs)Z R3 and Rierr] is each

i ndeperglent The inkposition of cleit & whertio administtion ofisaidcomppsiigretasss dpy | ;

Rerr].its-ar S er hydrogen, alkyl of 1 to 4
car bon® I&F@ﬁ%%glf"%iﬁwwﬁaiﬁﬁ&mg%gﬁﬂa#gm wherein R6 is not present
if RR i.s =G . : Y[err]. is alkylene of 1-+t0 6 carbon atons; Y2 is
met hyl ; e Qafecy S

‘sel ect. 2’8’ from ec Epgﬁédﬁ%gﬁ%émﬁém%d&%“ S, mgfi%@,nemnpcrags\?l gl%d that

Rl err] lngesssun&mmlwmawuramubﬁonettlmvﬂl@m2 pyridyl, or

.‘3-cyano- 2-pyridyl or para-hydroxyl phenyl or substituted para-hydroxyphenyl;
or a pharmaceutically acceptable salt or and conpl ex thereof.

'REPLACEINENT THhelcbthposition of claim 7, wherdif) Said daration i labout ompwsabbutdourdfoussl ai m 5
wherein adm ni stration of said conposition causes an increase in serum PTH
:having a duration of up to one hour. 7. The conposition of claimb5,

wher ei ng adm TheSbmpbditéh sffclhmi §, ﬁmﬁaaﬁixﬁy&aﬁmald&ambaﬁﬁaﬁmsekanser um PTH
-having a duration The ,conposition of claim

one to | ve hours.
7, \Aheremfrcgs&.'ﬂswg’t% 50%{9 e%tﬁdhweabiﬁwm#’mmﬁespgﬂem 9. The

conposi g on Tfe cﬁhﬁhfﬁ:orﬁofdmﬂrse' ahé@ima&hﬁﬁgnaﬁéxpasaid cORipBsifis daasEsah ON causes
‘an increase in serum PTH up 0.5 fold greater than peak serum PTH in said

pat i entincregse in RremEIiLGS fqld@mS #id sqeaprrﬂl@ peak setum P TEhimisaidpatienti on of said
conposition causes an increase in serumPTH 0.5 fold to 5 fold greater than
peak serum PTH in said patient.

- 11. The composition of claim 5, wherein administration of said composition causes an

increase in serum PTH 5 fold to 10 fold greater than peak serum PTH in said patient.

12,  The composition of claim 5, wherein administration of said composition causes an

increase in serum PTH at least 10 fold greater than peak serum PTH in said patient.

13,  The composition of any one of claims 1-12, wherein Rs is either an optionally
substituted phenyl or an optionally substituted naphthyl.

14.  The composition of claim13, wherein R, is aryl;
Y) is methylene;

Y, is methylene;

Y;is mgfhylene: and

Z is either O, S, NH, or unsubstituted alkylene.

15.  The composition of claim14, wherein
R; is OH or alkoxy,

R is hydrogen, and

Ziseither O, S, or unsubstxtutcd alkylene
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PTH in safd patieft.® 12.  The conposition of claims5, vvherel n

adm ni strati onmécﬁgﬁd;,&ggpg%ﬁuo%mes an increaffyds | east
10 fold glléater t han peak serum PTH i n said patient jia sk
conposi t i Ry i<abHMAYhetHdRy, @hdCl ai ms 1-12, wherein Rer{]lis either an
optional |y substituted phenyl. or an optionally subs{i{ut{c§ 0OOToReRY! 14.
The conpo8s nbRe sreadh. ’&i‘?PFPQF“ﬂMéMWfIRPérCH op 3togsy || ¥ err] i s nethlylkne;
Y[err] is nmethylene; Y3 is-methylene: and Z is elth=r S NH ™0
unsubstit ot ed .al kyl ene. 15. The. conposi tion of L R err]
i s OH or dlkoxY¥he R{mpqsmonsf tlgitrlag avheretnnlis0 psmethylhmr R@;SQH Rais methybert i t ut ed
-al kyl ene. onposition of claim 14, wherein Rerr} is OH
or net hoxethy ]a%?ﬁtles:n?th err] is each independently a alkyl of 1 to 4
" carbon atons. The conposi tion of cI al ml 3, wherein Zis O or-

t hyl t.h th t hyl
T e R gl e b o B LS S 7,
phenyl hagitguens e?dh ihdependetiths §_diléctk!|arﬁo]§n &at@hau'p ROssRIng eﬂtd;em@@Jc%EF% of E'i:crHazam t he

rou consi stin orT . Q ar (0] ,
BRo" P aon il ok, PR domPl, 0Trbrs 3,08 U A 38D, i cne
di oxy, Nty ﬁéﬂetdgﬁleNHO alﬁyﬁﬁ'rltwa cﬁ%@ﬁr&on@(ma&‘yl oﬂf toj4 dafboft aﬁﬂs?&oﬂ(@}ﬂﬁﬁ) 2,

O al kyI carbon atons, S al carbon atons,” S(O

al kyl of p ﬂ@o 4 cerhomatematSoialky! of IOp# carben RSW"SO$(OJ) aikyl qf kterdrerboatatoms, SE@% O
alkyl of kgypofh % QAR BHS 0%1% ?EA ?QLP&ihpmé gcgbygn 1 of 189 Rarhy S)

. al kyl- 0 4 carbon atons at ons, al kyl
of 1 to atbmsa O6ES) alkyd of ) @(Qarbdﬂ@}cbms;NHC(Ooalrkybérlboﬁ atbonngoni’dH@Iaﬁgyl af k;d of

3 car bon Ao sERCI st br 110% cafoghifcsy RERAR B OF q Fiarborte. Mlen,
car bon at offt x&¢ Grba dtpins)) C(S) alkyl 4f Lardoarbontacomss, N%S@ﬂkyl@f O)Ot carbdrystomt, 1

4 , NH- on a oNs,
010 N a kTR 3 patoap algradscdy kel v e e Sl MG A e, 4
car bon at @an@arboatbnis{ CYNH| €HO)N- alky! 6f Yrotiadaitien atoni C{B)N(&Kk¥1lof 1 1o 4 carbon

atoms),, S(O);NH,, S(O)zNH- alkyl of 1 to 4 carbon atoms, and S(O)zN(alkyl of 1 to 4 carbon
atoms)s;.

19. The compositon of claim17, wherein each R; substituent is independently selected from
the group coxisisting of: methoxy, haloalkyl of 1 carbon atom, S-alkyl of 1 to 4 carbon atoms,
haloalkoxy of 1 carbon atom, alkyl of 1 to 4 carbon atoms, alkenyl of 1 to 4 carbon atoms,
halogen, SH, CN, NO,, NH; and OH. '

_20. The composition of claim 17, wherein R; is a substituted phenyl with at least one
substituent in a meta or para position selected from the group consisting of: alkyl of 1 to 4
carbon atoms methoxy, Cl, F, Br, and haloalkoxy of 1 carbon atom, provided that said Rs
substltuted phenyl may also have 2 to 3 additional substituents.



19. " The conposi Tl erein each Rs su
ndependent |y sel L@WWS EBT roup consisting o haI oaI kyI T
_of 1 carbon atom} $al kyl of | t car bon at ons, ma l rum"'ﬂbon '
atom alkyl of 17td 40800V o al kq@yl of 1to 4

hal ogen, SH, CN, ING2, NH2 and OH. The conposition of cI al m 17,

. oihp%biﬂSﬁ bif dKifd9 i Mbhemﬁ R, iileitheamtoptotlly sabstinied phenyl, i n a
met a ‘or para posit

t he group cqns al ky| l1to 4
carbon at gheptopal lelﬂ}'LBP °PE‘|"F&"hz§‘FQ§BW“FFS$§ ?9?'“ g%{WLGﬁa‘b?Rﬂﬂ“ ovi ded
that sai d.fbeblel substltut ed phenyl nmay al so have 2 to 3 additional
substi.t uent S. - 107 21. The conposi tion of claim19 or 20, - wherein
R err] is either an optionally substituted phenyl, an optionally
substi t ut py RS %ﬂ,}, an
-optional | ?&Car E[ggg mpd%ﬂ:oggﬁ Eﬂ#ﬁgi& os? fs%nﬁ'gsfu'ﬂﬁ 1%¥xﬁ§ﬁ¥rt§|fﬁﬁrR[ err]
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I d.f h
ey R 85 SaBo O R Bl WY of Sk ¥, Ay ROBRY T,
4 car bon afofizpalkénykefyto 4CB°a.rEbntaCbn{k Ralsdea/ SECNENOH N O@H andkhlfalidy]. NO2, NH2,

OH and sul f amoyl . 23. The conpositon of claim?22 ,wherein Rerr] is
ei ther 2-CN phenyl, 2,3-dichloro phenyl, 2- nitro-phenyl

.2- cyano- 3- 241l ofRe Wﬂox@&fc&é -9 ﬁﬁ&raﬁmﬂsembxfzamyﬂmﬁ}l YJdléh!orQﬂhe he-

conposition of claim 17 ,wherein Rerr]. is a supstituted naphthyl having
one to foffrosghsayl; ¢-6¥anos3-ehlem-pharkd G Addinbioro-d-snifamet-phenyin t he group
consisting of: al koxy, haloalkyl of 1 carbon atom S alkyl of 1 to 4
carbon atons, hal oal koxy of 1 carbon atom alkyl of 1 to 4 carbon atons,

al kenyl of24. t J’hs comperittoncafelaim 17 avaegein Rs Siq substtutadpaphiiy] hmgecme]to fow OH,

navi ng. ondurgehs Sk hacpefiii eleclUaR Rkt chradind of ek, HlSIOPHTY

consi st i ngarbbn amh'k Sxalkyllvdill aa#t karboroétoins dalrolalknx)aoﬂmaﬂﬁn atdnixyalkyb bf ntdbcatbon

ol kony! " ofets Akl et DR Groone i Plodhy S NP Riarb PGS Gt and

wher ei n RIACr T | Thes

sul f anoyl . 26. The conposi t i on of cI aim17 ,wherein R[ err] i s napht hyl .
27. The conposition of .¢lai 26 wh i - er%%mils e"_‘t an o trﬁnally
subst i t ut e@® pheHFicompRsition of i dippen

subst i t ut edbsafiRRRAHIRIpRAdENtlY eé!e&éa faﬁﬁ therxedup)eonsisting of: alkoxy, ha.!oalkyl of 1
' carbon atom, S- alkyl of 1 to 4 carbon atoms, haloalkoxy of 1 carbon atom, alkyl of 1 to 4 carbon
atoms, alkenyl of 1 to 4 carbon atoms, halogen, SH, CN, NO,;, NH;, OH and sulfamoyl.

26. The composition of claim 17 ,wherein R; is naphthyl.
27. The composition of claim 26, wherein R, is either an optionally substituted phenyl, an
_ optionally substituted pyridyl, an opiionally substituted benzothiopyranyl, or an optionally

carbazole.

28. The composition of claim 27, wherein R, is a substituted phenyl having one to four

substituents each independently selected from the group consisting of: alkoxy, haloalkyl of 1



i ai m 27, wheRERLAGEMENT, SHEET

ubstituents each independently

“carbazol e. '. 28. Th 18
substituted phenyl h JW%]
sel ected fromthe group] consisting off:
108 carbon atom S- ky0 $0CT 1999 4 |c

s 51 one, nal oat Y IR LALLM
atom alkyl of 1 to 4 clarbon atons, 4l

enyl of | to 4 car bon ‘at s
hal f
c?alo?neg8 eorngl}l?] ar IQ{EEF?%QH : th@g{}y&é i b§ fnéro enyl CL%BH >

Ni t r o-pheatypins, dkenybofd-18 4chtbon atopiselm}dgemrSI-BCN dﬂthNH&,dDHasdmﬂﬁmel phenyl .
30.- The conpesi‘tion of cI aim 13 ;wherein said conpound is selected from
the group consi sting of:
(R -N-(2-bydr O'Kbeébn(p'ﬂsmbdl of clai- 28y wherpineR) Ax gijher DEWN-phehyl] 2,3 ellichidrb pheri, 24 -
met hoxyphen ) lgy % l
(R - N-( 2- F{2o3HURPBIE! o 247 HiBigg- SRy Py Bbnoxy) - 1 -
-propyl)- N-(l 1- d| met hyl - 2- (4 met hoxyphenyl ) et hyl ) am ne;
N ( 2- hydr oxy- 3- phenoxy rop | -dj met hyl - 2- (2- napht hyl ) et hyI am ne;
~'( R) - N- ( 2- ﬁ9dro 3‘3 &?‘W%W@WHFBWP 15 se} Qcéﬁdﬁ%t“h £’°“P

2- (4- met hggntREA, gf)et hyI am ne; (R)-N-(2-hydroxy-3°

- (2-cyanophenoxy) propyl )-1,1 -di net hyl - 2- (4- net hoxyphenyl ) - et hyl ami ne, and
N (2- hydr (&)yNSZ(hzdrnky-adbhbhmc&-):mpiﬁn}’xm)p@pyl)-l l-dlmethvl-Z-(4- methoxypheny)-
- di met hyl 2« llgﬂ,”{get hoxyphenyl ) et hyl am ne; or a pharmaceutically acceptabl e

'salt or conplex thereof. 31. A pharmaceutical conposition conprising a
-phar nace u(R)em(]z‘)bymm(&ﬁ-éxchhm—#:-d:pmpy&kulfamo;ﬂ}pbqugm “peaply D3N-€T, 1 -dionéthnyd-
anount of ehcal Ci I ound haV| ng the chem cal formula: [err]
wher ei n Ri l?e“%) qg“HB 2, 3-di chl oro phenyl, 2-nitro-phenyl,

2- cyano- BNQLdeqkaaﬁ;elnoxypmp&l)B} H-dﬁﬁdﬂqﬂd«i&aj:ﬁthﬁwmﬁihgnyl an optionally

aptronal| Py 3 Bbaiaegpbelps ekl ipem ot one: ) R i s

sel ect ed Qrmﬁ,amygm@.ygeﬁ%aﬁnstl ng of: alkyl of 1 to 4 carbon atons,

cycl oal k of tQ 15 carbon atons, al kob% of 1 to 12 carbon atons, H OH,
=0, ¢ O) OR-Rix(@yhystroxy35(2-cypnophensxs)propy Brlplkimethyirg-(4x waheaylmhybnrmqe.t 0 4
car bon atqﬂ@ C(O N(al kyl of 1 to 4 carbon atom;)[err] SH, -

N-(2-hydroxy-3-(2-nitrophenoxy)propyl)-1,1-dimethyl-2-(4-methoxyphenyl)ethylamine; ora
pharmaceutically acceptable salt or complex thereof.

31. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

therapeutically effective amount of a calcilytic compound having the chemical formula:

R, Rs R
R Yq Y )4 Rs
N \'Q'; e

Rz

wherein R, is either 2-CN-phenyl, 2,3-dichloro phenyl, 2-nitro-phenyl, 2-cyano-3-chloro-phenyl, .
2,3-dichloro-4-sul famoyl-phenyl an optionally substituted pyridyl, an optionally substituted
benzothiopyranyl, an optionally carbazole, or 2 alkyl of 4 to 20 carbon atoms;

R; is selected from the group consisting of: alkyl of 1 to 4 carbon atoms, cycloalk of 5 to
15 carbon atoms, alkoxy of 1 to 12 carbon atoms, H, OH, =0, C(O)OH, C(0)O- alkyl of 1 to 4
carbon atoms, C(O)NH- alkyl of | to 4 carbon atoms, C(O)N(alkyl of 1 to 4 carbon atoms);, SH,
S- alkyl of 1 to 4 carbon atoms, NH;, NH- alkyl of 1 to 4 carbon atoms, and N(alkyl of 1 to 4
carbon atoms)y; '



S alkyl of | to s Sl err]. N alkyl OmePERCEMEENTaSHEET

and N(al kyl of 1 : a-0Nk) 2;

R3 and Rlerr] is g¢a |ndependent alkyl of 1 to 4 carbon

t oget her cycl opropyk; L& OCT @Peri]{i s 1@iot her an optional | W@E‘I, wwe" I"l
napht hyl having o e to four_substjthpents independently'sel? j .
group consisting et hyI  sopropyl, nethoxy, -d, F, Br, and

hal oal koxy of - bihstitute p enyl. haV|ng ne t fou
substituents V\/#?Fln 4 1584 B a’f‘ﬂé?ﬁ hatomgs prloge ‘a's‘iyf' ogFPPYL;
sel ected from. R?ﬁﬁth@ﬂﬁx@ﬁﬁb’iﬂaﬂ{k&&uﬁftedxﬂpk glmmﬂgs&téfsﬁfshmf

met hoxy d., F, and hal oal koxy of carbon atom provided that sald

subst it ut E"demﬁéﬁ&q}’ sedected fromithe /gropp censisting of micthyh ethylHsepropdnmsthoxy, Cl, F, Big

if presen y al k arbon ato | kenyl. of 2
to 4 car b%)x}\d a lgﬁwv%ﬁgr%?ﬁ&é}gwr %/%’bﬁ%?éﬂrpgg@ﬂﬁmwg ﬁﬁci anbs“bs ftuents r]
| s eitherleasonk substin@ntlin £l 2 pardposiidnCsefeced TR consisBhd 8 YIGDSS Of

2 to 6 carbon atons; - Y2 1s_alkylene of 1 to 6 carbon atorrs;

Y3 is alkip "e oyt atoms qmethexy, ({JnF B ard haloalkoxy of 4 qasb@eat@mmvﬂp@m sead gr oup

consistin 1 t@ 4 carbon atons,

al kyl ene g#‘ 1 to 6 cap‘haﬁ Q?MQZQI %}Wﬂtﬂ%d 6 carbon atons, and

al kynyl ene of Bstf(prsenalsbnhera'tydmgen,rxlkphoﬁedouhaibonhtoﬁss,aﬂteh Eéf Do 4carbén
orN- al kyI of .1, to.:4 carbon at th n Ylerr] is not a covalent bond;
further proMeaXher Fﬂi“‘?{‘g P’T’s st oget her be a caval ent bond;

provi ded that | @f¢ithet Sovaint Bo l%\&éb?' ko 6 S4B ﬁh{ouise&dﬁke%%&elfaﬁ':&’%carb%
3-cyano- - 2-pyridyl or para- hydroxy pheny or su stltuf :
par a- hydr#§®®shenyl ; and phar maceutical |y acceptable salts and conpl exes

(%

ther eof . eni for a calcilytic conmpound conpri sing
the step of meaéun@&%h QISqS @"%ﬁt ’corrpound to inhibit one or nore i
cal ci um receptvgma‘.lkywmddvielsmGSﬁbirfdwﬁi@UHd having the forml a: [err]

1 1 0
Z is selected from the group consisting of: covalent bond, O, S, NH, N-alkyl of 1 to 4

carbon atoms, alkylene of 1 to 6 carbon atoms, alkenylene of 2 to 6 carbon atoms, and
alkynylene of 2 to 6 carbon atoms, provided that if Z is either O, S, NH, or N- alkyl ofltod
carbon atoms, then Y, is not a covalent bond; further provided that Y; and Z may together be a
covalent bond; provided that R, is not 6-CN-2-pyridyl, substituted 6-CN-2-pyridyl, ox3-cyamo-
2-pyridyl or para-hydroxylphenyl or substituted para-hydroxyphényl; and B
pharmaceutically acceptable salts and complexes thereof.

32. A method of screening for a calcilytic compound comprising the step of measuring the
. ability; of a compound to inhibit one or more calcium receptor activities, said compound having

the formula; -

R Ry Ra
R Y, Y2 )4 Rs
"~z \l;li vy

R
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Eﬁgﬁ“%ms} A'E group consi sting r\c.ﬁ'fa V, al kyt—of
\[G
consi sting of: al

1 Rerr] is selected

vl of 1 to 4 cagb®dn atons, cycl oalk, [!ilﬂ}ﬂigﬁlﬂ H‘I
O C(OOH COO fallkyU8BCI ¥ 4]{cqrbdA atons, C(O) NH-
carbon atons, C(OWN(jl kyl of 1 toj4jcarbon atons)2, SH S alkyl of 1 to 4
car bon at avhereir\Rpid selectéd-rom itheygrowyf cosisting/ofcaylhalkylatf dite ZO eavbiorNitadnkahdof 1 to
-4 car bon at milg[er 1. R-efr] and Rlerr] is each independently
al ky| - of fy??) carbon atoms or t oget her cycl opropyl ; Rs is aryl;

.Rlerr] if pr esBpis sekeced thmrthé\gxﬁﬂpg@mstmg kfyhlkgaifof] oY) cérbﬁﬂaﬂaﬁﬂ @tlealk, or

o™ b G Ehoron B, a4 ek e TR el e, |

Y2 i's al kyk@ps atoms, C(O)N(alky‘f%fl soaufuéxﬁﬁ@ms)z, SH, S- a;leo%‘ms 4 22ibeR hghs AN t he
. group con5| st| n . coval ent bond, S, l1to4 car bon

“atonms, al RNH q"ﬁi MWW‘O%ﬂéN@IFWPGMP4EﬁFM 4!%5)1 hat if Zis either
O S, NH orN |l oG 3 :
.coval ent bond,; R1?ur h‘&efoérhoxw Eggdﬁg?& rr g&g %Qﬁﬂlsx{’%éﬂmﬂec? PJDBe’a -

coval ent bond; Raislaryl; phar maceut i c'al | y acceptabl e sal ts’and conpl exes

o S, cona R AR B 1 BB B8

-1 nhi bi t ed.atoms, wherein Rg is not present if Rz is=0;

wherein Rlerr] is
t-o 20 carbon ato

Y, is either covalent bond, amylene, or alkenylene;

Y; is alkylene;

Y5 is alkylene;

Z is selected from the group consisting of: covalent bond, O,S,NH,N-alkylof 1104
carbon atoms , alkylene, alkenylene, and alkynylene, provided that if Z is either O, S, NH, or N-
alkyl of 1 to 4 carbon atoms, then Y| is not a covalent bond; further provided that Y, and Z may
together be a covalent bond; and '

phammaceutically acceptable salts and complexes thereof.

33. The method of claim 32, wherein said method is carried out under conditions wherein
influx of extracellular Ca?* is inhibited.



