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METHODS OF USE FOR | NHI Bl TI NG BONE LOSS AND LOWERI NG .SERUM CHOLESTEROL 5
Thi.s invention relates to nethods for inhibltlngRbﬂn3<FﬁSSwand Iomeﬁhng ﬁ
serum chol esterol using | ew dosage anounts df¥ parti-euha : i
2- phenyl - 3- aroylbenzothlophenes | . Bone Los¥;
di seasexX-@52bndi ti ons of bone which-are of pt
post - nenopausal osteoporosis, ovariectony pcny _ ) :
patients undergoing long-termtreatnent of ¢gr tICOSIeLQ s, ‘side" efTects;
from glucocorticoid or steroid treatnment, pati-ents- gl.IfTETI ng. from)

Cushi ngs' s syndr ongri@@Radal ydy:S@e8RSriuT 99{»11@@15&@&# glo®d osions in
rheumatoid arthritis, osteoarthrltls Pa gst s di sease, osteohalisteresis,

ost eomal aci a, hyper cal AW LOWFRING i HOIESIERON a due to bone

nmet ast ases, periodontal disease, and

5 ' Thig invention relategs Lo melthods For inhibiting bone
logs and lowering serum cholesterol using low dosage

amounts of particular 2-phenyl-3-aroylbenzothiophenes.

I. Bone Loss

10 The current major diseases or conditions of bone which
are of public concern include post-menopausal osteoporosis,
ovariectomy patients, senile osteoporosis, patients
undergoing long-term treatment of corticosteroids, side
effects from glucocorticoid or steroid treatment, patients

15 suffering from Cushings's syndrome, gonadal dysgensis,
periarticular erosions in rheumatoid arthritis,
osteoarthritis, Paget's disease, ostechalisteresis,
osteomalacia, hypercalcemia of malignancy, osteopenia due
to bone metastases, periodontal disease, and

20 hyperparathyroidism. All of these conditions are
characterized by bone loss, resulting from an imbalance
between the degradation of bone (bone resorption) and the
formation of new healthy bone. This turnover of bone
continues normally throughout life and is the mechanism by

25 which bone regenerates. However, the conditions stated
above will tip the balance to&ards bone loss such that the
amount of bone resorbed is inadequately replaced with new
bone, resulting in net bone loss.

One of the most common bone disorders is post-

30 menopausal osteoporogis which affects an estimated 20 to 25
million women in the United States alone. Women after
menopause experience an increase in the rate of bone
turnover with resulting net loss of bone, as circulating
estrogen levels decrease. The rate of bone turnover

35 differs between bones and is highest in sites enriched with
trabecular bone, such as the vertebrae and the femoral
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20 hyper parat hyroidism Al of these conditions are characterized by
bone loss, resulting froman inbal ance between the degradation of bone
(bone resorption) and the formation of new healthy bone. This turnover of
bone continues normally throughout life and is the nmechani sm by 25

whi ch bore-9%ffenerates. However, the-@enditions stated above will tip the
bal ance towards bone | oss such that the anmount of bone resorbed is

i nadequat el y_repl aced with new bone, resulting in net bone |oss. One of the
nmost conmiRbon&he fatdntdgls fegsbongoloss abnbpes@afie®d eoporosi s which

af fects af@sdidtdigd 0 ity Hehbpals¥WoMBN4Lesther Wdded St es al one.
Wwnen after qn%n%ause experi.ence an | nCrease 1 n the rTate of bone turnover

with res%d desEease BEnLongsMerFcandt PR ESEIRferPt &A% decr ease.
The rat e gfadmnel dadanaverindreaseddifbbetarbetrigkln HOngise anstlisniieghest in

si%gs enrinrg¥¥f@fl%f bone deteriorates rapidly,

At present, there are 20 million people with
detectable vertebral fractures due to osteoporosis and
250,000 hip fractures per year attributable to osteoporosis
in the U.S. The latter case is associated with a 12%

10 mortality rate within the first two years and 30% of the
patients will require nursing home care after the fracture.
Therefore, bone disorders are characterized by a noticeable
mortality rate, a considerable decrease in the survivor's
quality of life, and a significant financial burden to

15 families.

Egssentially all of the conditions listed above would
benefit from treatment with agents which inhibit bone
resorption. Bone resorption proceeds by the activity of
specialized cells called osteoclasts. Osteoclasts are

20 unigue in their ability'to resorb both the hydroxyapatite
mineral and organic matrix of bone. They are identical
with the cartilage resorbing cells, previously termed
chondroclasts. It is for this reason that potent
inhibitors of osteoclastic bone resorption will also

25 inhibit the cell-mediated degradation of cartilage observed
in rheumatoid arthritis and osteoarthritis.

Therapeutic treatments to impede net bone loss include
the use of estrogens. Estrogens have been shown clearly to
arrest the bone loss observed after menopause and limit the

30 progression of osteoporosis; but patient compliance has
been poor because of estrogen side-effects. These side
effects include resumption of menses, mastodynia, increase
in the risk of uterine cancer, and possibly an increase in
the risk of breast cancer.

35 Alternatively, calcitonin has been used to treat
osteoporotic patients. Salmon calcitonin has been shown to
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trabecul ar bone, such as the vertebrae and the fenoral -2- head. The
pot-ential for bone loss at these sites i mediately foll owi ng nenopause is
4-5% per year. The resulting decrease in”bone nmass and enl argenent of bone
spaces leads to increased fracture risk, as the nmechanical 5 integrity
of -bone (dejgeyj orates rapidly. At presgnt, there are 20 mllion people wth
det ect abl e vertebral fractures due to osteoporosis and 250,000 hip
fractures per year attributable to osteoporosis in the U S. The latter case

i s associ@tead M tlmrﬁba%%th% resofBELshi éMt!‘L@ié‘yV\bf hidhddEidd rst two years
and 30% of the patients wll require nursing, hone care after the fracture.
osteoclasts and is widely prescribed in Italy and Japan.
However, calcitonins are prohibitively expensive to many
and appear to be short-lived in efficacy. That is,
5 osteoclasts are able to "escape" calcitonin inhibition of
resorption by down-regulating calcitonin receptors.
Therefore, recent clinical data suggest that chronic
treatment with calcitonin may not have long term
effectiveness in arresting the post-menopausal loss of

10 bone.

IT. Serum Cholesterol

All mammalian cells require cholesterol as a

structural component of their cell membranes and for non-

15 sterol end products. Chblesterol is also required for
steroid hormone synthesis. The very property, however,
that makes cholesterol useful in the cell membranes, its
insolubility in water, also makes it potentially lethal.
Wwhen cholesterol accumulates in the wrong place, for

20 examplé within the wall of an artery, it cannot be readily
mobilized and its presence leads to the development of an
atherosclerotic plagque. Elevated concentrations of serum
cholesterol associated with low density lipoproteins have
been demonstrated to be a major contributing factor in the

25 development and progression of atherosclerosis.

In mammals, serum lipoprotein is composed of
cholesterol together with cholesteryl esters,
triglycerides, phospholipids and apoproteins. Serum or
plasma lipoprotein is comprised bf several fractions. The

30 major fractions or classes of plasma lipoproteins are very
low density lipoprotein (VLDL), low density lipoprotein
(LDL), intermediate density lipoprotein (IDL), and high
density lipoprotein (HDL). These classes differ from one
another in siie, density and in the relative proportions of

35 triglycerides and cholesteryl esters in the core, and in
the nature of the apoproteins on the surface.
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Therefore, bone disorders are characterized by a noticeable nortality rate,
a consi derabl e decrease in the survivor's quality of life, and a
significant financial burden to 15 famlies. Essentially all of the
conditions |isted above would benefit fromtreatnent with agents which

i nhi bi t 209%4 esorpti on. Bone resorptiéoen proceeds by the activity of
specialized cells called osteoclasts. Osteoclasts are 20 uni que in

their ability to resaorb both the hydroxyapatite mneral-and organic matrix
of bone. TheyThM&dfti Sl cholReternpli LagdeF e iR cel I's, previously

terned ehoydmetisadietakl kduteest it SweéERSQR tidiudipteatiodatuly t or s of
ost eocl ast i bane r§§§r§tion will i bit, t.he cell -nedi at ed
Frag e 4

dogr adarboITPsE dar | FrapBenRle buhtRatFh et Lty (Y
ost eoar tdomptliex. s€tepdpenzivet cebdhpned readhnpoue arel dugvd dtezy i ncl ude
5 mechanisms generally termed the mevalonate pathway. Cells
face a complex problem in regulating mevalonate synthesis
because cholesterol, the bulk end product of mevalonate
metabolism, is derived from plasma low density lipoprotein
which enters the cell by receptor-mediated endocytosis, as
10 well as from synthesis within the cell. Each cell must
balance these external and internal sources so as to
sustain mevalonate synthesis while avoiding sterol over
accumulation. This balance is achieved through feedback
regulation of at least two sequential enzymes in mevalonate
15 synthesis, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-COA)
synthase and HMG-CoA reductase and also of LDL receptors.
In the absence of LDL, mammalian cells maintain high
activities of the two enzymes, thereby synthesizing
mevalonate for production of cholesterol as well as the
20 non-sterol products. When LDL is present, from exogenous
sources, HMG-CoAZA synthase and reductase activity is
repressed and the cells produce smaller amounts of
mevalonate for the non-sterol end products.
Abundant evidence indicates that treatment of
25 hyperlipoproteinemia will diminish or prevent
atherosclerotic complications. 1In addition to a diet that
maintains a normal body weight and minimizes concentrations
of lipids in plasma, therapeutic strategies include
elimination of factors that exacerbate hyperlipoproteinemia
30 and the administration of therapeutic agents that lower
plasma concentrations of lipoproteins, either by
diminishing the production of iipoproteins or by enhancing
the efficiency'of their removal from plasma.'
The most promising class of drugs currently available
35 for the treatment of hypercholesterolemia act by inhibiting
HMG-CoA reductase, the rate-limiting enzyme of endogenous
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the use of estrogens. Estrogens have been shown clearly to arrest the bone
| oss observed after nenopause and limt the 30 progressi on of

ost eoporosi s; but patient conpliance has been poor because of estrogen
si.de-effects. These side effects include resunption of nenses, nmastodyni a,

i ncreaseggxAghe risk of uterine canceg, and possibly an increase in the

ri sk of breast cancer. 35 Al'ternatively, calcitonin has been used
to treat osteoporotic patients. Sal non cal citonin has been shown to - 3-

di r ect | yeHolRidtidrdihgyhehekRkl onpaayk Vb yr B s NEra®d | @nsliag6laast s and is
mﬁde!y_p&§§1nkpggﬁ%n_IL%L% an% %ggaghzkgg?veé,egalgbfqni S, are
pr ohi bi t %V'e SV iy % ventually, this
lowers the endogenous synthesis of cholesterol and, by
normal homeostatic mechanisms, plasma cholesterol is taken
5 up by LDL receptors to restore the intracellular
cholesterol balance.

Relative to other cells in the body, liver cells play
a critical role in maintaining serum cholesterol |
homeostasis by both releasing precursors of LDL and through

10 receptor mediated LDL uptake from the serum. In both man
and animal models an inverse correlation appears to exist
between liver LDL receptors and LDL-associated serum
cholesterol levels. 1In general, higher hepatocyte receptor
numbers result in lower LDL-associated serum cholesterol

15 levels. Cholesterol released into hepatocytes can be
stored as cholesterol esters, converted into bile acids and

-released into the bile duct, or enter into an
oxycholesterol pool. It is this oxycholesterol pool that’
ig believed to be involved in end product repression of

20 both the genes of the LDL receptor and enzymes involved in
the cholesterol synthetic pathway.

Transcription of the LDL receptor gene is known to be
repressed when cells have an excess supply of cholesterol,
probably in the form of oxycholesterol. A DNA sequence in

25 the LDL receptof promoter region, known as the sterol
response element, appears to - confer this sterol end product
repression. This element has been extensively studied
(Brown, Goldstein and Russell, U.S. Patent Nos. 4,745,060
and 4,935,363) and appears to consist of a 16 base pair

30 seduence that occurs 5' of the LDL receptor coding region.
The sterol response element can be inserted into genes that
normally do not regpond to cholesterol, conferring sterol
end product repression on the chimeric gene. The exact
mechanism of this repression is not understood. There is,

35 however, abundant evidence that polar intermediates in
cholesterol biosynthesis and naturally occurring as well as
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and appear to be short-lived in efficacy. That is, 5 osteocl asts are
able to "escape" calcitonin inhibition of resorption by down-regul ati ng
calcitonin receptors. Therefore, recent clinical data suggest that chronic
treatment with calcitonin may not have long termeffectiveness in arresting

t he- post xngggpausal | oss of 10 bonge. 11. Serum Chol esterol Al
manmmal i an cells require chol esterol as a structural conponent of their cel
menbranes and for non- 15 sterol end products. Cholesterol is also

r equi r edsyothst et chyld haxyeone sy tdesicss Yedegeynpadpenyythdowever, that
makes chg]gﬁg?r9$vH§¢iy oiJhJ e cell menbranes, its insolubility in water,

al so makes potentially al . Wen cholesterol accunul ates in the wong
pl ace, for 20" hUéxhnphe-vwmqwdn«ihéhWallloﬁhawvaﬂw@rylOnvlchmndtn%e
readily protein serves as a receplor. when the receptor is bound Lo
Y an oxysterol il acls on the atoerol response oloment. Lo
cont.rol Lruusu:lptiun Lhrough a mechanion Chiat s similar Lo
the action of members of the steroid hormone recepltor super
gone Foamily.

In populaltions where coronary heart disease is a major
10 health problem, the incidence of the disease is markedly
lower in women than in men. This is particularly true in
younger age groups, such as men and women between 35 and 44
years of age.
Generally, plasma lipoprotein metabolism is influenced
15 by the circulating concentrations of gonadal steroids.
Changes in serum estrogen and androgen concentrations,
resulting from altefations in gonadal status or from the
administration of exogenous gonadal steroids are associated
with changes in serum lipoprotein levels. The changes
20 effected by estrogens and androgens generally support the
proposition that sex differences in lipoproteins are due to
hormonal differences between men and women.
The generally accepted relationship between gonadal
steroids and plasma lipoproteins is that androgens lower HDL
25 concentrations and increase LDL, thus contributing to the low
HDL and high LDL levels observed in men when compared to
women. Estrogens are held to have opposite effects on
lipoproteins; that is, HDL is raised and LDL is lowered.
These sex steroid-induced differences in lipoprotein
30 concentrations are thought to contribute to the lower
incidence of cardiovascular disease in women compared to men,
After the menopause, the protective effect of estrogens in
women is lost and the incidence of cardiovascﬁlar disease
increases towards the male levels. Postmenopausal women who
35 take estrogens generally have lower rates oflcardiovascular
disease than women of a similar age who do not. Estrogen,
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nmobi | i zed and its presence |eads to the devel opment of an atherosclerotic
pl ague. El evated concentrations of serum chol esterol associated with | ow
density |ipoproteins have been denonstrated to be a major contributing
factor in the 25 devel opnment and progression of atherosclerosis. In
maniral s,xsegs4n | i poprotein is conposed; of chol esterol together with

chol esteryl esters, triglycerides, phospholipids and apoproteins. Serum or
pl asma | i poprotein is conprised of several fractions. The 30 maj or
fracti onsaotichbsshs wierpltasien lorpapyot ebwerar pLyeky 1evenenst tnbr

| i popr ot V. ow d | i poprotein (LDL), internediate density
Ilpoprotié% %?%%%Q tﬁ%?%n sity lipoprotein (HDL). These classes differ

from one anothee mmfmmmmsjéwlsiwm@ndzsitwoglea lelatrsviepebpoof ilis of 35
trigl yc%ﬁ@%ﬁ%e%s@to@ Ypreshe' fiok"khBEnCOr £n G0t I, Jipjdy € of the

apoprotelns on surf
in the plasma concentration of a lipoprotein result from

changes in the rate of its synthesis or the rate of its
catabolism. For example, estrogen may lower LDL levels by
increasing the clearance of LDL from plasma, since estrogen
increases the number of hepatic LDL receptors in animals.
10 Although estrogens have beneficial effects on serum
LDL, given even at very low levels, long-term estrogen
therapy has been implicated in a variety of disorders,
including an increase in the risk of uterine cancer and
‘possibly breast cancer, causing many women to avoid this
15 treatment. Recently suggested therapeutic regimens, which
seek to lessen the cancer risk, such as administering
combinations of progestogen and estrogen, cause the patient
to experience regular bleeding, which is unacceptable to
most older women. Furthermore, combining progesterone with
20 estrogen seems to blunt the serum cholesterol lowering
effects of estrogen. Concerns over the significant
undesirable effects associated with estrdgen therapy,
support the need to develop alternative therapies for
hypercholesterolemia that generates the desirable effects
25 on serum LDL but does not cause undesirable effects.
Attempts to £i1l this need by the use of compounds
commonly known as antiestrogens, which interact with the
estrogen receptor and/or bind what has been termed the
antiestrogen binding site (AEBS), have had limited success,
30 perhaps due to the fact that these compounds generally
display a mixed agonist/antagonist effect. That is,
although these compounds can antagonize estrogen
interaction with the receptor, the compounds themselves may
cause estrogenic responses in those tissues having estrogen
35 receptors such as the uterus. Therefore, some
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4 In mammal s, serum chol esterol is derived from exogenous dietary sources
as well as through endogenous synt hesis. Endogenous synthesis of

chol esterol involves a conplex set of enzyme-catal yzed reactions and

regul atory 5 mechani snms generally.terned the neval onate pathway. Cells
face a C%HPBQK problemin regul ating ngval onate synthesis because

chol esterol, the bul k end product of neval onate netabolism is derived from
pl asma | ow density |lipoprotein which enters the cell by receptor-nediated

endocyt oghgied8rdfens, ¥6th &5 4RSI Neds IR tResbRb! of Each cell
nmust bal apce these external and internal sources so as to sustain :

meval onat8€s§APReA¥ERRP| 8f £60FI FRFQAAI idh estrogen therapy.

The invention provides a method of inhibiting bone
5 resorption and bone loss comprising administering to a
human in need thereof a compound of the formula

OCH,CH, -N

HO

(1)

10
and pharmaceutically acceptable salts and solvates thereof,
in an amount of about 50 to about 150 mg/day.

The invention also encompasses a method for lowering
serum cholesterol comprising administering a compound of

15 formula I in an amount of about 50 to about 150 mg/day.

The invention also encompases pharmaceutical
formulations in dosage unit form, comprising, per dosage
with an amount of about 50 to about 150 mg of a compound of
formula T.

20 The current invention concerns the discovery that
compounds of formula I are useful for lowering serum
cholesterol levels and inhibiting bone resorption and bone
loss at dosages of about 50 to about 150 mg/day. The
methods provided by this invention are practiced by

25 administering to a human in need thereof a dose of a
compound of formula I or a pharmaceutically acceptable salt
or ‘solvate thereof in the amount of about 50 to about 150
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accunul ati on. This bal ance is achi eved t hrough feedback regul ati on of at

| east two sequential enzynes in neval onate 15 -~ synt hesi s,

3- hydr oxy- 3- net hyl gl utaryl coenzynme A (HMG CoA) synt hase and HMG CoA
reductase and al so of LDL receptors. In the absence of LDL, manmalian cells
mai nt ai XA activities of the two e®zynmes, thereby synthesizing

meval onate for production of cholesterol as well as the 20 non- st er ol
products. Wen LDL is present, from exogenous sources, HMG CoA synt hase
and red R4 a9 lianwer sexupr shedashingolndevel | s°1eréd%Pé%1tsrmqeer amount s
of nevalwad &f afeddipuiomr.sterol end products. Abundant evi dence indicates

t hat treatneqf of 25 i hyper,l i.popr ot ei eg1 L di m ni sh or revent
at her oscl er ot 12€ &4 %ﬁig i §8§FPF§ PolBClird? 1HatIThE R ERhs a
nor nal taurt;,ep/tmdghteaamhgnwdnjimhzéscd;udeenpratrennsn@f prqhidsi dimgal asma,
tl’?;erape%és%r%frﬁtn%g' %%d' @‘i Wiﬁg, stopping or reversing

progression, or severity, and holding in check and/or

LleaLlng existing characteristics. The present method

includes both medical therapeutic and/or prophylactic

Lreatment, as appropriate.

10 Generally, the compound is formulated with common
excipients, diluents or carriers, and compressed into
tablets, or formulated as elixirs or solutions for
convenient oral administration, or administered by the
intramuscular or intravenous routes. The compounds can be

15 administered transdermally, and are well suited to
formulation as sustained release dosage forms and the like.

The method of the presént invention is useful in men,
as well as women. The substantial absence of estrogenic
response should allow men to employ the method of the

20 present invention without evidencing the feminizing
response of estrogen or estrogen agonists such as
gynecomastia. Preférably, however, the methods of the
present invention are useful in women, more preferably
estrogen deficient women.

- 25 The 2—phenyl—3—aroylbenzothiophene compounds that are
the active component in the methods of this invention were
first developed by C. David Jones and Tulio Suarez as anti-
fertility agents (U.S. Patent No. 4,133,814, issued January
9, 1979). Certain compounds in the group were found to be

30 useful in suppressing the growth of mammary tumors.

Jones later found a group of related compounds to be
useful for antiestrogen and antiandrogen therapy,
especially in the treatment of mammary and prostatic tumors

. (U.s. Patent 4,418,068, issued November 29, 1983). One of

35 these compounds, the hydrochloride salt form of the
compound of formula I, was clinically tested for a brief
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elimnation of factors that exacerbate hyperlipoprotei nema 30 and the
adntni stration of therapeutic agents that |ower plasnma concentrations of

| i poproteins, either by dimnishing the production of |ipoproteins or by
enhancing the efficiency of their renmoval from plasma. The nost proni sing
cl ass ofxdgsgs currently available 351¢p- for the treatnent of

hyper chol esterol em a act by inhibiting HU> CoA reductase, the rate-limting
enzyme of endogenous -5- chol esterol synthesis. Drugs of this class
conpet it e vieé yfonht o tttdeecraeatt \dft orefasttheaswzyne. Thaentompdyndtis s | ower s

t he en_doggfgél(? §é(f$;b:ﬁ§%r?e,°ffo§{)x@- ??{?%lxi%%gxe.by nor mal homeostatic
mechani sns, plasma cholesterol 1s taken
Raloxifene is currently undergoing human clinical
trials for .use in osteoporsis and lipid lowering. Draper
5 et al. ("Effects of Raloxifene on Biochemical Markers of
Bone and Lipid Metabolism in Healthy Post-Menopausal
" Women, " Fourth International Symposium on Osteoporosis,
Hong Kong, March 29, 1993) discussed certain positive
findings of raloxifene's usefulness in inhibiting bone
10 resorption and lowering serum cholesterol. The dosages
tested were 200 mg/day and 600 mg/day. As evidenced by EPO
Publication EP-A-584952, published March 2, 1994,
(corresponding to U.S. Application 07/920,933 filed July
28, 1992 (docket X-7947)), the preferred range is listed as
15 200 mg to 600 mg/day. While this dosing range of 200-600
mg/day does provide sufficient response and is
pharmaceutically acceptable, it has now been found that a
lower dosage range of raloxifene of about 50 mg/day to
about 150 mg/day surprisingly results in providing
20 equivalent benefits as compared to the higher range.
Raloxifene has been shown to bind to the estrogen
receptor and was originally thought to be a molecule whose
function and pharmacology was that of an anti-estrogen in
that it blocked the ability of estrogen to activate uterine
25 " tigsue and estrogen dependent breast cancers. Indeed,
raloxifene does block the action of estrogen in some cells;
however in other cell types, raloxifene activates the same
genes as estrogen does and displays the same pharmacology,
e.g., osteoporosis, hyperlipidemia. The unique profile
30 which raloxifene displays and differs from that of estrogen
is now thought to be due to the unique activation and/or
suppression of various gene functions by the raloxifene-
estrogen receptor complex as opposed to the activation
and/or suppression of genes by the estrogen-estrogen
35 receptor complex. Therefore, although raloxifene and

estrogen utilize and compete for the same receptor, the
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5 up by LDL receptors to restore the intracellular chol esterol bal ance.

Rel ative to other cells in the body, liver cells play a critical role in
mai nt ai ni ng serum chol esterol honeostasis by both rel easing precursors of
LDL and through 10 receptor nedi ated LDL uptake fromthe serum In

bot h manxapdzani mal nodels an inversegarrel ati on appears to exist between
|iver LDL receptors and LDL-associ ated serum chol esterol |evels. In
general, higher hepatocyte receptor nunbers result in |ower LDL-associated
serum chphaestarollogbcal ohevehs. frédhyasd afctjulatlioased thbOtwepagocytes can

be store S sierol esters, converted into Ie aci ds and rel eased
into the ?Ig g ?,ég?gﬁﬁ? $ 8 FRAE A 1% pool. It is this
oxychol est er oGepevkhlipat the behpewed iﬁ)ﬁnrmumaﬁedNWﬂuh epdmphoduct

repress'@QcQEngts, abPphbnibe Sqaﬁérféré}“%dduc&ﬁﬁ%igégh qpdoenzynes

i nvol ved in _
5 tablets, or formulated as elixirs or solutions for

convenient oral administration, or administered by the
intramuscular or intravenous routes. The compounds can be
administered transdermally or intravaginaly, and may be
formulated as sustained release dosage forms and the like.
10 The compounds used in the methods of the current
invention'can be made according to established procedures,
such as those detailed in U.S. Patent Nos. 4,133,814,
4,418,068, and 4,380,635 all of which are incorporated by
reference herein. 1In general, the process starts with a
15 benzo([b]thiophene having a 6-hydroxyl group and a 2-(4-
hydroxyphenyl) group. The hydroxyl groups of the starting
compound are protected, the three position is acylated, and
the product deprotected to form the formula I compounds.
Examples of the preparation of such compounds are provided
20 in the U.S. patents discussed above.

The compounds used in the methods of this invention
form pharmaceutically acceptable acid and base addition
salts with a wide variety of organic and inorganic acids
and bases and include the physiologically acceptable salts

25 which are often used in pharmaceutical chemistry. Such
salts are also part of this invention. Typical inorganic
acids used to form such salts include hydrochloric,
hydrobromic, hydroiodic, nitric, sulfuric, phosphoric,
hypophosphoric and the like. Salts derived from organic

30 acids, such as aliphatic mono and dicarboxylic acids,
phenyl substituted alkanoic acids, hydroxyalkanoic and
hydroxyalkandioic acids, aromatic acids, aliphatic and
aromatic sulfonic acids, may also be used. Such
pharmaceutically acceptable salts thus include acetate,

35 phenylacetate, trifluoroacetate, acrylate, ascorbate,

benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate,
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the chol esterol synthetic pathway. Transcription of the LDL receptor gene
I's known to be repressed when cells have an excess supply of chol esterol,
probably in the form of oxycholesterol. A DNA sequence in 25 the LDL
receptor pronoter region, known as the sterol response el enent, appears to
confier tKr8588erol end product represdizen. This el ement has been
extensively studied (Brown, Goldstein and Russell, U S. Patent Nos.

4,745, 060 and 4, 935, 363) and appears to consist of a 16 base pair 30
sequencenehhoxpeeurgate, ghethiel bdlizaadmepioracetdxylpenagaba. The ster ol

[ eSpONS enghRARAL el DA SN L e b H AL NRD LR Al | y dO not respond to

chol estero conferring sterol end product repfession on the chineric gene.
The exacPRRE¥HERFERREE. thilydepndudivdinties Autvaeddr 4réd8atehere is, 35

however , hakyndan: 4 edicenee d¢dppatr) aaprileedicallesids, CHOhASHEES)

bigsynthg%&%aggg Pg%ﬁgégjyf&ﬁé%ﬁéé;“bf?%aTygteésheptanoate,
hippurate, lactate, malate, maleate, hydroxymaleate,
malonate, mandelate, mesylate, nicotinate, isonicotinate,
nitrate, oxalate, phthalate, teraphthalate, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate,

10 pyrophosphate, propiolate, propionate, phenylpropionate,
salicylate, sebacate, succinate, suberate, sulfate,
bisulfate, pyrosulfate, sulfite, bisulfite, sulfonate,

- benzene-sulfonate, p-bromobenzenesulfonate,
chlorobenzenesulfonate, ethanesulfonate, 2-

15 hydroxyethanesulfonate, methanesulfonate, naphthalene-1-
sulfonate, naphthalene-2-sulfonate, p-toluenesulfonate,
xylenesulfonate, tartarate, and the like. A preferred salt
is the hydrochloride salt.

The pharmaceutically acceptable acid addition salts

20 are typically formed by reacting a compound of formula I
with an eguimolar or excess amount of acid. The reactants .
are generally combined in a mutual solvent such as diethyl
ether or benzene. The salt normally precipitates out of
solution within about one hour to 10 days and can be

25 isoclated by filtration or the solvent can be stripped off
by conventional means.

Bases commonly used for formation of salts include
ammonium hydroxide and alkali and alkaline earth metal
hydroxides, carbonates, as well as aliphatic and primary,

30 secondary and tertiary amines, aliphatic diamines. Bases
especially useful in the preparation of addition salts
include sodium hydroxide, potassium hydroxide, ammonium
hydroxide, potassium carbonate, methylamine, diethylamine,
ethylene diamine and cyclohexylamine.

35 The pharmaceutically acceptable salts generally have

enhanced solubility characteristics compared to the
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-6- synthetic hydroxysterols repress genes containing the sterol response
elenent. It has been suggested that a hydroxychol esterol binding protein
serves as a receptor. Wien the receptor 5 is bound to an oxysterol it
acts on the sterol response elenent to control transcription through a
nmechani sgaéhad is simlar to the acti-qg-of nmenbers of the steroid hornone
receptor super gene famly. In popul ati ons where coronary heart disease is
a major 10 heal th problem the incidence of the disease is nmarkedly | ower
i N wonencongaound freom whiich itheyararec dearilvedt r sedi bhysuagerofigen gr oups, such

as men aﬂgrgwgﬁghgﬁiéw%g‘ég%ﬁﬂ¥éﬁ%%n as liquids or emulsions.

Pharmaceutical formulations can be prepared by

procedures known in the art. For example, the compounds
5 can be formulated with common excipients, diluents, or

carriers, and formed into tablets, capsules, suspensions,
powders, and the like. Examples of excipients, diluents,
and carriers that are suitable for such formulations
include the following: fillers and extenders such as

10 starch, sugars, mannitol, and silicic derivatives; binding
agents such as carboxymethyl cellulose and other cellulose
derivatives, alginates, gelatin, and polyvinyl pyrroliddne;
moisturizing agents such as glycerol; disintegrating agents
such as calcium carbonate and sodium bicarbonate; agents

15 for retarding dissolution such as paraffin; resorption
accelerators such as quaternary ammonium compounds; surface
active agents such‘as cetyl alcohol, glycerol monostearate;
adsorptive carriers such as kaolin and bentonite; and
lubricants such as talc, calcium and magnesium stearate,

20 and solid polyethyl glycols.

The compounds can also be formulated as elixirs or
solutions for convenient oral administration or as
solutions appropriate for parenteral administration, for
instance by intramuscular, subcutaneous or intravenous

25 routes. Additionally, the compounds are well suited to
formulation as sustained release dosage forms and the like.
The formulations can be so constituted that they release
the active ingredient only or preferably in a particular
part of the intestinal tract, possibly over a period of

30 time. The coatings, envelopes, and protective matrices may
be made, for example, from polymeric substances or waxes.
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years of age. Generally, plasma |ipoprotein netabolismis influenced 15

by the circulating concentrati ons of gonadal steroids. Changes in serum
estrogen and androgen concentrations, resulting fromalterations in gonadal
status or fromthe adm nistrati on of exogenous gonadal steroids are

associ ategd-9%34 changes in serumlipopigtein levels. The changes 20

ef fected by estrogens and androgens generally support the proposition that
sex differences in |lipoproteins are due to hornonal differences between nen
and wonen. TheT@en®m®é¢Q'EangqNﬁuilnﬂeaﬁmmemhﬁpanBManugoﬁade¢ steroids and

Mner case T € i o (28 €Rp 1080, 10120 me R0 DAY (20C, e
in men wierekengakedd davdiddh mglz-'sﬂlahfogeﬁgréleuhérdd@%aMS'eﬂ-‘dﬁ'pus|tﬂ@ effects
on |ipoproigddsor thidd drfrerdtPon Brkais®edsandehDless fovessed.go, gs,
5 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145,
and 150 mg/day.

The compositions are preferably formulated in a unit
dosage form, each dosage containing about 50 to about 150
mg, and more preferably the amounts listed above. The term

10 “unié dosage form"' refers to physically discrete units,
such as tablets and capsules, suitable as unitary dosages,
particularly as unitary daily dosages, for human subjects
and other mammals, each unit containing a predetermined
quantity of active material calculated to produce the

15 desired therapeutic effect, in association with a suitable
pharmaceutical excipient.

The term or period of time of administration to a
human subject of the dosage of about 50 to about 150 mg/day
will vary depending upon severity of the condition, patient

20 health, and related factors which will be decided upon by
the attending physician. A course of treatment is expected
to be at least for a period of six months, more normally at
least one yvear, and preferrably on a continual basis.

25 Examples of formulations using the dosage range
follow:
Formulations

Formulation 1: Gelatin Capsules
Hard gelatin capsules are prepared using the following:

Ingredient Quantity (mg/capsule)
Raloxifene 50-150
Starch, NF 0 - 650
Starch flowable powder 0 -~ B50
Silicone fluid 350 centistokes 0 - 15
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These sex steroid-induced differences in |ipoprotein 30 concentrations
are thought to contribute to the | ower incidence of cardiovascul ar di sease
i n women conpared to nmen. After the nmenopause, the protective effect of
estrogens in wonen is |lost and the incidence of cardiovascul ar di sease

i ncreasesyt gugnds the male |evels. Postgpnopausal wormren who 35 t ake
estrogens génerally have | ower rates of cardi ovascul ar di sease than wonen
of a simlar age who do not. Estrogen, particularly when taken orally,

| ower s p'@ﬁ@aih§Y@h§eH{uHHRK%ML&&%&G dfﬁﬁiPL%xoUBh TN@ MgGhaaLkgs by

whi ch estrogen [owers | evels of rai ses those of HDL are not known.
In general;Schahgge- sand 1+%F?%e“ﬁ#h§ﬁ&‘kéﬁHéWFPaFﬁSﬁuéﬁsa | i poprotein

result from Examples of capsule formulations include those

shown below:

5 Formulation 2: Raloxifene capsule
Ingredient Quantity (mg/capsule)
Raloxifene 60 |
Starch, NF 112
Starch flowable powder 225.3
Silicone fluid 350 centistokes 1.7
Formulation 3: Raloxifene capsule
Ingredient Quantity (mg/capsule)
Raloxifene 75
Sﬁarch, NF 108
Starch flowable powder 225.3
Silicone fluid 350 centistokes 1.7

10

Formulation 4: Raloxifene capsule

Ingredient __Quantity (mg/capsule)
Raloxifene 100

Starch, NF 103

starch flowable powder 225.3
Silicone fluid 350 centistokes 1.7

Formulation 5: Raloxifene capsule

15
Ingredient Quantity (mg/capsule)
Raloxifene 125
Starch, NF 150
Starch flowable powder o 397
Silicone fluid 350 centistokes 3.0
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changes in the rate of its synthesis or the rate of its catabolism For
exanpl e, estrogen may | ower LDL |evels by increasing the clearance of LDL
fromplasma, since estrogen increases the nunber of hepatic LDL receptors

in animals. 10

LDL, gi v&n%83én at very |low | evels,
inplicated in a variety of disorders,

Al t hough estrogens have beneficial effects on serum
|-areg-t erm estrogen t herapy has been
i ncluding an increase in the risk of

uterine cancer and possibly breast cancer, causing many wonen to avoid this
15 t FekBMbationh e ek {oxikRRS taPS ey apeuti ¢ regi nens, which seek to
| essen the cancer risk, such as adm nistering conbi nati ons of progestogen

and estrogén, cause the patrent

unacceppéﬁﬂédﬁﬂﬂhncf ol der wonen

toexperrence—regutar—bieedi ng, which is

Furt hewansiey (@gnbipsung) progesterone with

20 erirRgen,.seens to blunt the serun1cho|eﬁhprol | owering effects of
estrogen. Concerns over the significant ’
Starch, NEF 150
stareh Llowabile powdog 197
23 icone Llwid 350 cenbintokeu 3.0
The specilic lormulalions above may be changoed
Y in compliance with the reasonable variationsg provided.

A tablet formulation is prepared using the

ingredients below:

Formulation 7: Tablets

10
Ingredient Quantity (mg/tablet)
Raloxifene 60
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid 0 - 15

Formulation 8: Tablets

Ingredient Quantity (mg/tablet)
Raloxifene 75
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid 0 - 15
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undesirabl e effects associated with estrogen therapy, support the need to

devel op alternative therapies for

desirable effects 25

hyper chol esterol em a that generates the
on serum LDL but does not cause undesirabl e

effects. Attenpts to fill this need by the use of conpounds conmonly known
as antiegtpeggens, which interact wthqshe estrogen receptor and/or bind
what has been terned the antiestrogen binding site (AEBS), have had limted

success, 30

per haps due to the fact that these conmpounds generally

di spl ay Bonminuéddtiagon® st /Babbetomni st ef fect. That is, although these
conpounds can antagoni ze estrogen interaction with the receptor, the

conpoun

se tissues haV|ng

estrogeplilfxedientr eceptors such as the utosmisity Rerebnytg, sone

Raloxifene
Cellulose, microcrystalline
Silicon dioxide, fumed

Stearate acid

100
0 - 650
0 - 650
0 - 15

Formulation 10: Tablets

5

Ingredient Quantity (mg/tablet)
Raloxifene 125 ;
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid 0 - 15
Formulation 11: Tablets
Ingredient Quantity (mg/tablet)
Raloxifene 150
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid N 0 - 15

10 The components are blended and compressed to form tablets.

Alternatively, tablets each containing 50 to 150

mg of active ingredient are made up as follows:
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anti estrogens, such as tanoxifen,

are subject to sone of the same adverse

effects associated with estrogen therapy. The invention provides a nethod

of inhibiting bone 5

resorption and bone | oss conprising adm ni stering

to a human in need thereof a conpound of the fornmula [err] 10 and

phar maceugigspdy acceptable salts and_gglLvates thereof, in an anmount of
about 50 to about 150 ng/day. The invention al so enconpasses a nethod for
| owering serum chol esterol conprising adm nistering a conpound of 5
formul a | Formabatatmunt?2 of mhidts50 t o about 150 ng/day. The invention al so

enconpases pharmaceutical formulations in dosage unit form conpri sing,

dosage wth—afr—arothrt—ef—about—56—+to—about—350—mg—ef—a—ecoerpound of

Ingredient Quantity (mg/tablet)
Raloxifene 60
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)

Sodium carboxymethyl cellulose ‘4.5
Magnesium stearate 0.5
e - -, 1
Formulation 13: Tablets

5

Ingredient Quantity (mg/tablet)
Raloxifene 75
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5

Talc 1

Formulation 14: Tablets

Ingredient Quantity (mg/tablet)
Raloxifene 100
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in'water)

Sodium carboxymethyl cellulose "~ 4.5
Magnesium stearate 0.5

Talc 1
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formula I. 20 The current
conpounds of fornmula | are useful

I nvention concerns the discovery that
| oweri ng serum chol estero

| evel s and

i nhi biting bone resorption and bone | oss at dosages of about 50 to about
150 ng/day. The nethods provided by this invention are practiced by 25
adnt ni stxer9ggu to a human in need therggf a dose of a compound of formula |
or a pharmaceutically acceptable salt or solvate thereof in the anpbunt of

about 50 to about 150

-9- ng/ day,

to | ower serum chol esterol |evel, or

i nhi bi t BoyrmulatsiomrlS:es@abilietns. The term"inhibit" is defined to i ncl ude

Its generally

Ingredient Quantity (mg/tablet)
Raloxifene 125
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
_Magnesium stearate .

Talc 1

Formulation 16: Tablets
5
Ingredient Quantity (mg/tablet)
Raloxifene 150
Starch 45
Ceilulose, microcrystalline 35
Polyvinylpyrrolidone 4
(as 10% solution in water)
Sodium carboxymethyl cellulose 4.5
Magnesium stearate
Talc ' 1
The active ingredient, starch, and cellulose are
passed through a No. 45 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is mixed
with the resultant powders which are then passed through a
10 No. 14 mesh U.S. sieve. The granules so produced are dried
at 50°-60° C and passed through a No. 18 mesh U.S. sieve.
The sodium carboxymethyl starch, magnesium stearate, and
talc, previously passed through a No. 60 U.S. sieve, are
then added to the granules which, after mixing, are
15 compressed on a tablet machine to yield tablets.

Suspensions each containing 50-150 mg of

medicament per 5 mL dose are made as follows:
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accepted nmeani ng which includes preventing, prohibiting, 5

restraining,

and sl ow ng, stopping or reversing progression, or severity, and holding in
check and/or treating existing characteristics. The present mnethod
i ncl udes bot h nedi cal therapeutic and/or prophylactic treatnment, as

appr opr i ake904 General | y,

t he.oggonpound is fornmulated with conmon

exci pients, diluents or carriers, and conpressed into tablets, or

formul ated as elixirs or solutions for

conveni ent oral adm nistration, or

admi ni st eEedmhyatheni h¥r andisspdmsians i ntravenous routes. The conpounds can
be 15 adm nistered transdermally, and are well suited to fornulation as

sust ai ne

t he present

d—re#ease-dUsagEr+1n1ﬁr1nﬁ+1ﬂﬁrﬁﬂﬁﬁr—‘ﬂn?ﬁﬁﬂﬁmm&—of—
i nventionipgredsgedtyl in nen, as well as womeantiEpe(euBshBinti al absence of
estrogeni g {&5poNse should allow men to enpl oy th%oggthod of the

Sodium carboxymethyl ceilulose
Syrup

Benzoic acid solution

Flavor

Color

Purified water to

Formulation 18: Suspensions

50 mg
1.25 mg
0.10 mL

q.v.

q.v.
5 mL

5
Ingredient Quantity (mg/5 ml)
Raloxifene . 75mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 mg
Benzoic acid solution 0.10 nmL
Flavor q.v.
Color q.v.
Purified water to 5 mi

Formulation 19: Suspensions

Ingredient Quantity (mg/5 ml)
Raloxifene 100mg
Sodium carboxymethyl cellulose S0 mg
Syrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor g.v.
Color q.v.
Purified water to 5 mL
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20 present invention wthout evidencing the fem nizing response of
estrogen or estrogen agonists such as gyneconastia. Preferably, however,

t he net hods of the present invention are useful in wonmen, nore preferably
estrogen deficient wonmen. 25 The 2-phenyl - 3- ar oyl benzot hi ophene
conpoundsXtB&g4are the active conponent2li-n the nethods of this invention
were first devel oped by C. David Jones and Tulio Suarez as anti- fertility
agents (U.S. Patent No. 4,133,814, issued January 9, 1979). Certain
conpoundsEgﬁmu&éLgﬂanQmer%u$m@mﬁﬂqmsbe 30 useful in suppressing the
grow h of manmary tunors. Jones |ater found a group of related conpounds to
be usef ur—or dHtFHSlrugen dud artTandrogen ihEIdpy, capeb%ally in the

t r eat ment Ixg : ' it t ‘ 8,068, issued

?2¥ﬁ?2$rtﬁgh»&g§§g Cne of 35 these conpoundggsﬁge hydr ochl ori de salt
Sodium carboxymethyl cellulose 50 mg
Syrup ¢« 1.25 mg
Benzoic acid solution 0.10 mL
Flavor g.v.
Colorx q.v.
Purified water to 5 mL
Formulation 21: Suspensions
5

Ingredient . Quantity (mg/5 ml)
Raloxifene 150mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 mg
Behzoic acid solution 0.10 mL
Flavor gq.v.
Colorxr g.v.

Purified water to 5 mL

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

the compounds used in the invention.
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conpound of forrmula I, was clinically tested for a brief time for the
treatnment of breast cancer. That conpound is called ral oxifene, fornerly
keoxi fene. Ral oxifene is currently undergoing human clinical trials for use
in osteoporsis and lipid |lowering. Draper 5 et al. ("Effects of
Raloxifeneggg4Biochenical Mar kers of -Bgne and Lipid Metabolismin Healthy
Post - Menopausal wonen, " Fourth International Synposiumon Osteoporosis,

Hong Kong, March 29, 1993) di scussed certain positive findings of

ral oxi fene's usefulness in |nh|b@ggmgggg_§ 10 resorption and | owering
serum chol esterol. ,zand 600 ng/ day. As

evi denced by EPO Pu- 1 ' .| 1 varth 2, 1994,
iperidinoethox benzo 1 b tth hen

A 4 g. portion of 6-methanesulfonyloxy-2-(4-
5 methanesulfonyloxyphenyl) -3-[4-(2-piperidinoethoxy) -
benzoyllbenzo([b] thiophene, hydrochloride, was combined with
100 ml. of denatured alcohol and 10 ml. of 5 N sodium
hydroxide, and stirred under reflux for 1.5 hours under a
nitrogen atmosphere. The reaction mixture was then
10 evaporated to dryness under vacuum, and the residue was
dissolved in 200 ml. of water and washed with 300 ml. of
diethyl ether. The water'layer was degassed under vacuum,
and then nitrogen was bubbled through it to remove all
traces of ether. The mixture was then acidified with 1 N
15 hydrochloric acid, and then made basic with excess sodium
bicarbonate. The precipitate was collected by filtration
and washed with cold water to obtain 2.4 g. of crude
product. It was purified on a 2 X 30 cm. column of silica
gel, eluting first with 700 ml. of 55 methanol in
20 chloroform, followed by 1 liter of 10% methanol in
chloroform. The impurities came off first, and the
product-containing fractions were combined and evaporated
under .vacuum to obtain 1.78 g. of yellow o0il. The oil was
dissolved in 6 m. of acetone, seeded and chilled in a
25 freezer to obtain 1.2 g. of purified product, m.p. 143" -
147° C. The identity of the product was confirmed as
follows:
nmr spectrum (100 mHz in dmso-dg) 81.20-1.65(6H, m.
N(CHCH2)2CH2); 2.30-2.45 (4H, m, N(CHxCHp)2CHz); 2.60 (2H,
30 t, J=6 Hz, OCHCHoN); 4.06(2H, t, J=6Hz, OCH2CH3N):;
6.68(2H, d, J=9H, aromatic o to OH); 6.85(1H,q,Jus-g5=9Hz,
Jus-g7=2 Hz, HS5 of benzothiophene ring); 6.90(2H, d, J=9
Hz, aromatic o to QOCH2CHoN); 7.18 (2H,d,J=9 Hz, aromatic m
to OH); 7.25 (1H,d,J=9z, H4 of benzothiophene ring); 7.66
35 (2H,d,J=9 Hz, aromatic o to CO); 9.72(2H, broad s, OH).
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(corresponding to U S. Application 07/920,933 filed July 28, 1992 (docket
X-7947)), the preferred range is listed as 15 200 ng to 600 ng/ day.
Wil e this dosing range of 200-600 ng/day does provide sufficient response
and is pharmaceutically acceptable, it has now been found that a | ower
dosage ragg ng ral oxi fene of about 50 _ng/day to about 150 ng/ day
surprisingrg &sults in provi di ng 20 -2 “equi val ent benefits as conpared to
t he hi gher range. Raloxifene has been shown to bind to the estrogen
receptor Sd mas gi nally thought to _be_.,a nol ecul e whose function and

phar macol B 9’79‘&%0 ﬁ'étsB?c%t’FPf%m]tri hasden Amaxt Hae 280 0RBekEH (MO abi ity of

estrogen EDedetdNaifpaldelhdds Zpectrin 3UAtaRGedys0gen dependent breast
cancers. Indeed, ral oxifene does block the action of estrogen in sone

cells; however in other cell types, ral oxifene activates the sane genes as
estrogen does and di spl ays the sarBxampdren@col ogy,
5 “hyvdroxy-2-(4- ro henyl)-3[-4-(2~
piperidinoethoxy)benzovllbenzo[blthiophene
A 3.6 g. portion of 6-methanesulfonyloxy-2-(4-
methanesul fonyloxyphenyl)-3-[4-(2-piperidinoethoxy) -
benzoyl]benzo[blthiophene was dissol&ed in 100 ml. of
10 tetrahydrofuran and 40 ml. of methanol, and 10 ml. of 5 N
sodium hydroxide was added. The mixture was stirred for 16
hours at ambient temperature, and was then worked up by the
procedure of Example 1 above to obtain 3.5 g of a yellow
solid. The impure product was purified by column
15 chromatography on silica gel, eluting with a gradient
solvent from 5% methanol in chloroform to 30% methanol in
chloroform. The product-containing fractions were
evaporated to obtain 1.85 g. of oily product, which was
recrystallized from acetone to obtain 1.25 g of purified

20 product, m.p. 141‘—144' C.
Example 3
6-hvdr ~2-{4-hvdr henyl)-3[4-(2-
ridinoethoxv)benz benzo[blthiophene, hydrochloride
25 Under a nitrogen blanket, a mixture of 3 g. of 4-(2-

piperidincethoxy)benzoic acid, hydrochloride, 2 drops of
dimethylformamide, 2.5 ml. of thionyl chloride and 40 ml.
of chlorobenzene was heated at 70°-75°C. for about one
hour. The excess thionyl chloride and 15-20 ml. of solvent
30 were then distilled off. The remaining suspension was
cooled to ambient temperature, and to it were added 100 ml.
of dichloromethane, 2.7 g. of 6-methoxy-2-(4-
methoxyphenvyl)benzo[b]lthiophene and 10 g. of aluminum
chloride. The solution was stirred for about one hour, 7.5
35 ml. of ethanethiol was added, and the mixture was stirred

for 45 minutes more. Then 40 ml. of tetrahydrofuran was
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e.g., osteoporosis, hyperlipidema. The unique profile 30 whi ch
ral oxi fene displays and differs fromthat of estrogen is now thought to be
due to the unique activation and/or suppression of various gene functions
by the ral oxi fene- estrogen receptor conplex as opposed to the activation

and/ or suppsesgi on of genes by the estrggen-estrogen 35
conpl ex.

of the twaddsdnofobaswed Iy erh aird camctd%s rwamlwleagbldﬁeaeenl &N, thg
an

conmpound IS r mul ted th co n excipients, diluents rriers,
conpr essed™ ?%ﬁ%r% °© r?ﬁ%?%t tW(ﬂ Ot SRS apf 2% gr 85I uti ons for

10

15

20

receptor

Therefore, although ral oxifene and estrogen utilize and conpete
for the sane receptor, the phar macol ogi cal outconme from gene regul ati on

saturated agueous sodlum chloride were added. The mixture
was stirred and allowed to cool to ambient temperature.
The precipitate was collected by filtration and washed
successively with 30 ml. of water, 40 ml of 25% aqueous
tetrahydrofuran, and 35 ml. of water. The solids were then
dried at 40°C. under vacuum to obtain 5.05 g. of product,
which was identified by nmr.

01.7 (6H, m, N(CH3CH2)2CHz); 2.6-3.1(2H, m, NCH2); 3.5-
4.1 (4H, m, NCHy); 4.4(2H, m, OCHz); 6.6-7.4(9H, m,
aromatic); 7.7(2H, 4, aromatic o to CO); 9.8(2H, m, OH).

, Test Results :

An 8-week parallel, double-blind, placebo study in
approximately 160 healthy post-menopausal women was
completed. The doses of raloxifene used in this study were
10, 50, and 200 mg. The 10 mg dose had no significant
activity with either bone marker. (See Table I) Because of
development over time seen with many bone markers, a
raloxifene dose of 50 mg/day will likely be fully active
when evaluated during a study of longer duration.
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conveni ent oral adm nistration, or adm nistered by the intranmuscul ar or

i ntravenous routes. The conpounds can be adm nistered transdermally or

i ntravagi naly, and may be fornul ated as sustai ned rel ease dosage forns and
the like. 10 The conpounds used in the nethods of the current

I nvent i orx€¥824de nmade according to establi shed procedures, such as those
detailed in U S Patent Nos. 4,133,814, 4,418,068, and 4, 380,635 all of

whi ch are incorporated by reference herein. In general, the process starts
with a 15 benzo[b]thiophene haliadbdeaI6- hydr oxyl group and a 2-(4-

hydr oxyphenyl) group. The droxyl groups of the starting conpound are
prot ected, ®Bhgelifeck §|°‘H%He?fs (#cSAM B¥puPafitpngge Proddirteldeprtet ected to

r the formula | dtfhde. M%hﬁl%fsBB'I‘e tRERépar &FPoh of such conpounds
provi-tet—26——in—the—U-S—patents—discussed—above—The—conpounds used
|n t he met hods of this inventim®iloxifene Raloxifene Raloxifene
Placebo 10 mey 50 g 200 may
Marker: (n=42) (n=42) (u=42) (h=41)
10 Serum alkaline phosphatase (U/L)
Baseline  77.31 (1 1.1 7H.7 (1o 4.1 TG (3 2.69) Lol (k2.1
Change -1.10 (& 2.08) 0.21 (4 1.56) -4.18 (£ 1.52) =5.93% (& 1.48)

Serum osteocalcin (ng/mL)
Baseline 3.949 (+ 0.21) 3.86 (£ 0.19) 3.65 (+ 0.21) 4.21 (x 0.21})

15 Change -0.63 (+ 0.16)  -0.27 (& 0.13) -0.81 (& 0.15) -1.21* (& 0.18)

Abbreviations: n= greatest number of subjects tested for any one marker; SEM =
standard error of the mean. *Statistically significantly (p<0.051) different from
placebo (two-tailed comparison).

20
Serum lipid levels were affected by raloxifene doses
of 50 and 200 mg (Table II). Decreases in LDL cholesterol
were observed in raloxifene-treated subjects at 50 mg with
a comparable decrease in the 200 mg patients. Raloxifene-
25 treated subjects showed no changes in HDL levels.

Statiétically significant decreases in HDL:LDL ratios and
the total serum cholesterol levels were observed in
raloxifene-treated subjects at both the 50 and 200 mg

doses.

This Sheet Has Been Replaced

LTI




form pharmaceutically acceptable acid and base addition salts with a w de
variety of organic and inorganic acids and bases and incl ude the

physi ol ogi cal |y acceptable salts 25
phar maceutical chem stry.
Typi cal i RQK Ic acids used to form s
hydrobron?g?gagdroiodic, nitric,

the like. Salts derived from organic 30
and di carboxylic acids, phenyl

and hydroxyal kandi oi ¢ aci ds, aroma

sul furic,

subgtihut g¢ al kanoi ¢ aci ds,
I C acl

whi ch are often used in

Such salts are also part of this invention.

1 salts include hydrochloric,

phosphoric, hypophosphoric and
acids, such as aliphatic nono
hydr oxyal kanoi c

s, aliphatic and aromatic

sul foni ¢ aciglse1 iRy vahsd Bea Used. (.S4eh) RRaLPRGEHLIL2LLY saccahlapl e salts

t hus i ncl ude acet at e,

35 EndpdiRenH @eabmlepidd i

&tQr oacet at e, acrylate,

ascerbat e, _benzoate, chl orobenzoate, dinitrobenzoate, hydroxybenzoate,
Raloxifene Raloxifene Raloxifene
Placebo 10 mg 50 mg 200 mg

Variable (n=42) (n=42) (n=42) (n=41)

10 LDL-C (mmol/L)
Baseline 3.67 (& 0.11)  4.11# (& 0.17) 3.55 (& 0.16) 3.68 (& 0.13)
Change 0.02 (+ 0.08)  0.05 (& 0.10) -0.23% (& 0.06) -0.17 (& 0.07)
HDL-C (mmol/L)
Baseline 1.41 (+ 0.06) 1.41 (+ 0.06) 1.35 (& 0.05) 1.32 (+ 0.05)

15 Change -0.03 (& 0.03) 0.01 {+ 0.02) 0.04 {+ 0.02) 0.02 {+ 0.02)
HDL-C: LDL-C ratio
Baseline 0.40 {4 0.02) 0.37 (& 0.03) 0.42 (& 0.03) 0.38 (& 0.02)
Change -0.01 (& 0.01) 0.00 (+ 0.01) 0.03% (1 0.01) 0.03%(+ 0.01)
Toal cholesterol (mmol/lL) _

20 Bageline 5.69 (& 0.12) 6.18%# (. 0.19) 5.82 (& 0.21) 5.71 (&£ 0.14)
Change 0.10 (+ 0.09) 0.01 (% 0.10) -0.23* (+ 0.08) -0.15 (+ 0.08)

Abbreviations: LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density

lipoprotein cholestercl; n =
marker;

25

SEM = standard error of the mean.

greatest number of subjects tested for any one

#Statistically significantly (p<0.050) larger than all other treatments (two-

tailed comparison).

*Statistically significantly (p<0.050) different from placebo (two-tailed

comparison) .
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12 net hoxybenzoate, nethyl benzoate, o-acetoxybenzoate, -— -
napht-hal ene- 2- benzoat e, brom de, isobutyrate, phenylbutyrate
[err]-hydroxybutyrate, butyne-1, 4 -dioate, hexyne-1, 4- dlﬂmﬂuim”ﬂﬂrﬂ’m
caprylate, chloride, cinnamate, 5 citrate, formate, R

gl ycol l.ate, heptanoate, hippurate, lactate, nmlate, nualeate, " S
hydr oxymal eat e, mal onate, mandel ate, nesylate, nicotinate, isonicotinate,
nitrate, ox¥%t2%24(BpPMPhal ate, teraphthala%, phosphate, .

nonohydr ogenphosphat e, di hydr ogenphosphat e, netaphosphate, 10 :
pyrophosphat e, propiol ate, propionateégﬁgﬁgﬁlpropionate, salicyl ate,
sebacate, succinate, suberate, sulfates—brs5ulfate, pyrosulfate, sulfite,’
bi sulfite, sulfonaterhbéeggenss siiconpatiad riingmehentenasid f onate,

5 o

or a pharmaceutically acceptable salt or solvate thereof,
in the preparation of a medicament useful for inhibiting

g _
bone loss or bone resorption, said medicament to be _
10 administered in an amount of about 50 to about 150 mg/day.
2. The use of Claim 1 wherein the compound is the
hydrochloride salt.
!LS 3. The use of a compound having the formula
20 -
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chl orobenzenesul f onat e, ethanesul fonate, 2- 15 hydroiﬂﬁlﬂ u] ,
nmet hanesul f onat e, napht hal ene- 1- sul f onate, napht hal ene- ﬂﬂmm m”mr[
p-tol uenesul fonate, xylenesul fonate, tartarate, and the |i*ke’ A-pr¥férred
sal't is the hydrochloride salt. The pharmaceutically acceptable acid -
addition salts 20 are typically formed by reacting a conpound of
fofmula | with an equi nolar or excess anmount of acid. The reactants are
general | y XHHANEFAn a mutual sol vent28ach as diethyl ether or benzene.
The salt normally precipitates out of solution within about one hour to 10
days and can be 25 I solated by filtration or the solvent can be
stripped off by conventional neans. Bases comonly used for formation of
salts include amoni um hydroxi de and al kali and al kal i ne eart-h net al
hydr oxi des, carbonates, as well as aliphatic and pri

OCH,CH, ~N

HO

(1)

or a pharmaceutically acceptable salt or solvate thereof,
S in the preparation of a medicament useful for lowering

serum cholesterol levels, said medicament to be .

administered in an amount of about 50 to about 150 mg/day.

e 4. The use of Claim 3 wherein the compound is the
0 = hydrochloride salt.
5. A pharmaceutical formulation in dosage unit form
comprising, per dosage unit, an amount within the range of
about S50 to about 150 mg of a compound of formula I

(OCH,CH,~N

HO
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30 secondary and tertiary am nes, aliphatic dianines Bases
especially useful in the preparation of addition salts i ni"“ﬂﬂﬂﬁﬂlﬂﬂmuw
hydt oxi de, potassi um hydroxi de, amnmoni um hydr oxi de, pot as

nethyl am ne, di et hyl anmi ne, ethyl ene di ani ne and cycl ohexyl ani fie.

The- pharmaceutical ly acceptable salts generally have enhanced SO|UbI|Ity
characteristics conpared to the -13- conpound fromwhich they are

deri ved, and %? are often nore anenable to fornulation as |iquids-or

emul si ons. % tical fornulations%an be prepared by procedures known
in the art. For exanple, the conpounds 5 can be fornul ated with conmon
exci pients, diluents, or

or a pharmaceutically acceptable salt or solvate the;'eof.

6. A pharmaceutical formulation of Claim S in a form
S adapted for administration to inhibit bone loss.

7. A pharmaceutical formulation of Claim S in a form
adapted for administration to lower serum cholesterol or.

10 8. A pharmaceutical formulation of Claim 5 in the
mfa form of a capsule.

9. A pharmaceutical formulation of Claim S in the
form of a tablet.

15
~10. A pharmaceutical formulation of Claim 5 in the

form of a suspension.
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AT

carriers, and fornmed into tablets, capsules, suspensions, powders, and the
| i ke. Exanpl es of excipients, diluents, and carriers that are suitable for
such formul ations include the following: fillers and extenders such as 10
starch, sugars, mannitol, and silicic derivatives; binding agents such as
car boxymettyga4cel | ul ose and ot her cellul ose derivatives, alginates

gel atin, and polyvinyl pyrrolidone; noisturizing agents such as gl ycerol;
di sintegrating agents such as cal ci um carbonate and sodi um bi car bonat e;
agents 15 for retarding di ssol utAEsrragTh as paraffin; resorption

accel erators such as quaternary ammoni um conpounds; surface active agents
such as cetyl alcohol, glycerol nonostearate; adsorptive carriers such as
kaol i n and bent oni tZ;meriebd wifr iohnbitsnghbase t kbss aralmEisempdaridnmagnesi um
Stearatemn2QOwer1%Bds%?hhdc98h¥gééygl§”égﬁﬂf%siEEeaﬁﬁqﬁggeg§iﬁ8ntglSO be

formul ated as elixir _
5 a human in need thereof a compound having the formula

OCH,CH, ~N

HO

10
or a pharmaceutically acceptable salt or solvate
thereof, in a low dosage amount. Also encompased by the
invention is a a pharmaceutical formulation in unit dosage

form comprising, per unit dosage, a low dosage amount.
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| Bossae-at o5
solutions for convenient oral adm nistration of-as:--selutions..appropriate. .
~ for paree%e;ah;adnhnhst_allon for _instance by |ntranus -l subcutaneous
2R EB Aﬁdltuonally, thefconpounds are Welr vsuited
ﬁase the)actlve |ngredtent
_________ estinal :tracty pogsi bl v,
over a perlbd ef 30 TE he cbatlng§ envelopes and protective :
"""" fTon1ponner|c subst ances -or wax@s. 1é

toform
f or mul at¥
only orif

matrices -may be .made,..for exanpl e,

4 The dosage range-for-the 'nventionii s about 50 to-about ~150.- ng/day, ‘and--
preferably 60 to 150 ng/day, and nost
METHODS OF USE FOR INHIB1TING BONE LOSS

AND LOWERING SERUM CHOLESTEROL

5 This invention relates to methods for inhibiting bone
loss and Jowering gerum cholesterol using low dosage

amounts of particular 2-phenyl-3-aroylbenzothiophenes.

1. Bone Loss

10 The current major diseases or conditions of bone which
are of public concern include post-menopausal osteoporosis,
ovariectomy patients, senile osteoporosis, patients
undergoing long-term treatment of corticosteroids, side
effects from glucocorticoid or steroid treatment, patients

15 suffering from Cushings's syndrome, gonadal dysgensis,
periarticular erosions in rheumatoid arthritis,
osteoarthritis, Paget's disease, osteochalisteresis,
osteomalacia, hypercalcemia of malignancy, osteopenia due

-, to bone metéstases, periodontal disease, and

20 hyperparathyroidism. All of these conditions are
characterized by bone loss, resulting.from an imbalance
between the degradation of bone (bone resorption) and the
formation of new healthy bone. This turnover of bone
continues normally throughout life and is the mechanism by

25 which bone regenerates. However, the conditions stated
above will tip the balance towards bone loss such that the
amount of bone resorbed is inadequately replaced Qith new
bone, resulting in net bone loss. ’

One of the most common bone disorders is post-

30 menopausal osteoporosis which affects an estimated 20 to 25
million women in the United States alone. Women after
menopause experience an increase in the rate of bone
turnover with resulting net loss of bone, as circulating
estrogen levels decrease. The rate of bone turnover

35 differs between bones and is highest in sites enriched with

Lrabecular bhone, such as the vertebrae and the femoral
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prefetably 60 to 100 ng/day. Particul ar dosages within the range of the

i Avention are 50, 55, 60, 65, 70, 75, 80, 85, 5 90, 95, 100, 105, 110,
115, 120, 125, 130, 135, 140, 145, and 150 ng/day. The conpositions are
preferably fornulated in a unit dosage form each dosage containi ng about
50 to about 150 ngy, and nore preferably the anmounts |isted above. The term
10 “unit dosage fornt refers to physically discrete units, such as
tablets and capsules, suitable as unitary dosages, particularly as unitary
dai | y dosages, for human subjects and other mammal s, each unit containing a
predeterm ned quantity of active material calculated to produce the 15
desired therape %@g'ef?%%t?oqq¥9%§§oéP§tPQﬁﬁ\MQ§E atsthessisd tglar maceut i cal
exci pi ent. The tismedéntpky i ful lofwihignRendpAdE NisSUr a4 i 98 @23 hugRe subj ect

of the dosage Ofre%laqggnéodé@reaa%%utinlégngq{ladsasy and enlargement of bone
spaces leads to increased fracture risk, as the mechanical
5 integrity of bone deteriorates rapidly.

At present, there are 20 million people with
detectable vertebral fractures due to osteoporosis and
250,000 hip fractures per year attributable to osteoporosis
in the U.S. The latter case is associated with a 12%

10 mortality rate within the first two years and 30% of the
patients will require nursing home care after the fracture.
Therefore, bone disorders are characterized by a noticeable
mortality rate, a considerable decrease in the survivor's
quality of life, and a significant financial burden to

15 families.

Essentially all of the conditions listed above would
benefit from treatment with agents which inhibit bone
resorption. Bone resorption proceeds by the activity of
specialized cells called osteoclasts. Osteoclasts are

20 unique in their ability to resorb both the hydroxyapatite
mineral ‘and organic matrix of bone. They are identical
with the cartilage resorbing cells, previously termed
chondroclasts. It is for this reason that potent
inhibitors of osteoclastic bone resorption will also

25 inhibit the cell-mediated degradation of cartilage observed
in rheumatoid arthritis and osteocarthritis.

Therapeutic treatments to impede net bone loss include
the use of estrogens. Estrogens have been shown clearly to
arrest the bone loss observed after menopause and limit the

30 progression of osteoporosis; but patient compliance has
been poor because of estrogen side-effects. These side
effects include resumption of menses, mastodynia, increase
in the risk of uterine cancer, and possibly an increase in
the risk of breast cancer.

35 Alternatively, calcitonin has been used to treat
osteoporotic patients. Salmon calcitonin has been shown to
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wi Il vary depending upon severity of the condition, patient 20 heal t h,
and rel ated factors which wll be decided upon by the attending physician.

A course of treatnment is expected to be at least for a period of six
nonths, nore normally at |east one year, and preferrably on a conti nual

basis. 25

Exanpl es of formul ations using the dosage range foll ow

Fornmul ati ons Formul ation 1: Gelatin Capsules Hard gelatin capsules are

prepared using the follow ng: |ngredi ent

Ral oxi f ene

0 - 650 Starch fl owabl e powder O - 650 Silicone fluid 350

centi st okes

10

15

20

25

30

35

567150 Starch, NF

direct)y -inb3bit the resorption activity of mammalian
osteoclasts and is widely prescribed in Italy and Japan.
However, calcitonins are prohibitively expensive to many
and appear to be short-lived in efficacy. 7That ig,
osteoclasts are able to "escape" calcitonin inhibition of
resorption by down-regulating calcitonin receptors.
Therefore, recent clinical data suggest that chronic
treatment with calcitonin may not have long term

effectiveness in arresting the post-menopausal loss of
bone.

II. Serum Cholesterol

All mammalian cells require cholesterol as a
structural component of_their cell membranes and for non-
sterol end products. Cholesterol is also required for
steroid hormone synthesis. The very property, however,
that makes cholesterol useful in the cell membranes, its
insolubility in water, also.makes it potentially lethal.
When cholesterol accumulates iﬁ the wrong place, for
example within the wall of an artery, it cannot be readily
mobilized and its presence leads to the development of an
atherosclerotic plagque. Elevated concentrations of serum _
cholesterol associated with low density lipoproteins have
been demonstrated to be a major contributing factor in the
development and progression of atherosclerosis.

In mammals, serum lipoprotein is composed of
cholesterol together with cholesteryl esters,
triglycerides, phospholipids and apoproteins. Serum or
plasma lipoprotein is comprised of several fractions. The
major fractions or classes of plasma lipoproteins are very
low density lipoprotein (VLDL), low density lipoprotein -
(LDL), intermediate density lipoprotein (IDL), and high
density lipoprotein (HDL). These classes differ from one
another in size, density and in the relative proportions of
triglycerides and cholesteryl esters in the core, and in
the nature of the apoproteins on the surface.

This is the replacement sheet
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The ingredients are bl ended, passed through a No. 45 nesh U.S. sieve, and
filled into hard gelatin capsul es. Exanples of capsule fornulations
i ncl ude those shown below. 5 Formnulation 2: Ral oxi fene capsul e | ngredi ent
Quantity (ng/capsul e) Ral oxifene 60

St arch,

225.3 Silicone fluid 350 centistokes

NF

112 Starch fl owabl e powde
1.7 Formul ation 3

Ral oxi f ene capsul e | ngredi ent 4- Quantity
(mg/ capsul e) Ral oxi f ene 75 Starch,
108 ' ~

10

15

20

25

30

35

In mammals, serum cholesterol is derived from
exogenous dietary sources as well as through endogenous
synthesis. Endogenous synthesis of cholesterol involves a
complex set of enzyme-catalyzed reactions and regulatory
mechanisms generally termed the mevalonate pathway. Cells
face a complex problem in regulating mevalonate synthesis
because cholesterol, the bulk end product of mevalonate
metabolism, is derived from plasma low density lipoprotein
which enters the cell by receptor-mediated endocytosis, as
well as from synthesis within the cell. Each cell must
balance these external and internal sources so as to
sustain mevalonate synthesis while avoiding sterol over
accumulation. This balance is achieved through feedback
regulation of at least two sequential enzymes in mevalonate
synthesis, 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
synthase and HMG-CoA reductase and also of LDL receptors.
In the absence of LDL, mammalian cells maintain high
activities of the two enzymes, thereby synthesizing
mevalonate for production of cholesterol as well as the

"non-sterol products. When LDL is present, from exogenous

sources, HMG-CoA synthase and reductase activity is
represéed and the cells produce smaller amounts of
mevalonate for the non-sterol end products.

Abundant evidence indicates that treatment of
hyperlipoproteinemia will diminish or prevent
atherosclerotic complications. In addition to a diet that
maintains a normal body weight and minimizes concentrations
of lipids in plasma, therapeutic strategies include
elimination of factors that exacerbate hyperlipoproteinemia

and the administration of therapeutic agents that lower

- plasma concentrationsg of lipoproteins, either by

diminishing the production of lipoproteins or by enhancing
the efficiency of their removal from plasma.

The most promising class of drugs currently available
for the treatment of hypercholesterolemia act by inhibiting

HMG-CoA reductase, the rate-limiting enzyme of endogenous
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Starch fl owabl e powder . 225.3 Silicone fluid 350

centi st okes 1.7 10 Formul ation 4: Ral oxi fene capsul e
| ngr edi ent Quantity (ng/capsul e) Ral oxifene
100 Starch, NF 103 Starch fl owabl e
powder 225.3 Silicone fluid 350 centi stokes

1.7 Formul ation 5: Ral oxi fene capsul e 15 | ngredient

Quantity (ng/capsule) Raloxifene 5. 125
Starch, NF 150 Starch fl owabl e powder
397 Silicone fluid 350 centi st okes 3.0

cholesterol synthesis. Drugs of this class competitively
inhibit the activity of the enzyme. Eventually, this
lowers the endogenous synthesis of cholestercl and, by
normal homeostatic mechanisms, plasma cholesterol is taken
5 up by LDL receptors to restore the intracellular
' cholesterol balance.

Relative to other cells in the body, liver cellé play
a critical role in maintaining serum cholesterol
homeostasis by both releasing precursors of LDL and through

10 receptor mediated LDL uptake from the serum. In both man
and animal models an inverse correlation appears to exist
between liver LDL receptors and LDL-associated serum
cholesterol levels. 1In general, higher hepatocyte receptor
numbers result in lower LDL-associated serum cholesterol

15 levels. Cholesterol released into hepatocytes can be
stored as cholesterol esters, converted into bile acids and
released into the bile duct, or enter into an
oxycholesterol pool. It is this oxycholesterol pool that
is believed to be involved in end product repression of

20 both the genes of the LDL receptor and enzymes involved in
the cholesterol synthetic pathway.

Transcription of the LDL receptor gene is known to be
repressed when cells have an excess supply of cholesterol,
probably in the form of oxycholesterol. A DNA sequence in

25 the LDL receptor promoter region, known as the_sterol
response element, appears to confer this sterol end product
repression. This element has been extensively studied
(Brown, Goldstein and Russell, U.S. Patent Nos. 4,745,060
and 4,935,363) and appears to consist of a 16 base pair

30 sequence that occurs 5' of the LDL receptor coding region.
The sterol response element can be inserted into genes that
normally do not respdnd to cholesterol, conferring sterol
end product repression on the chimeric gene. The exact
mechanism of this repression is not understood. There is,

35 however, abundant evidence that polar intermediates in

cholesterol biosynthesgis and naturally occurring as well as
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-16- Fornul ation 6: Ral oxifene capsul e Ingredient

Qualitity (ng/capsul e) Ral oxifene , : 150
Starch, NF _ 150 Strach fl owabl e powder
397 Silicone fluid 350 centi st okes : 3.0 The specific

formul ati ons above may be changed in conpliance with the reasonabl e

vari ations provided. A tablet fornulgéion IS prepared using the ingredients
bel ow. Formul ation 7: Tabl ets |ngrediéent Quantity
(nmg/ tablet)

syqthetic hydroxysterols repress genes containing the
sterol response element. '

It has been suggested that a hydrokycholesterol

binding protein serves as a receptor. When the receptor

5 is bound to an oxysterol it acts on the sterol response

element to control transcription through a mechanism that

is similar to the action of members of the steroid hormone
receptor super gene family.

In populations where coronary heart disease is a major
10 health problem, the incidence of the disease is markedly
lower in women than in men. This is particularly true in
younger age groups, ‘such as men and women between 35 and 44
years of age. *
Generally, plasma lipoprotein metabolism is influenced
15 by the circulating concentrations of gonadal sterocids.
Changes in serum estrogen and androgen concentrations,
resulting from alterations in gonadal status or from the
administration of exogenous gonadal steroids are associated
with changes in serum lipoprotein.Ievels. The changes
20 effected by estrogens and androéens generally support the
proposition that sex differences in lipoproteins are due to
hormonal differences between men and women.
The generally accepted relationship between gonadal
steroids and plasma lipoproteins is that androgens lower HDL
25 concentrations and increase LDL, thus contributing to the low
HDL and high LDL levels observed in men when compared to
women. Estrogens are held to have opposite effects on
lipoproteins; that is, HDL is raised and LDL is lowefed.
These sex steroid-induced differences in lipoprotein
30 concentrations are thought to contribute to the lower
incidence of cardiovascular disease in women compared to men.
After the menopause, the protective effect of estrogens in
women is lost and the incidence of cardiovascular disease
increases towards the male levels. Postmenopausal women who
35 take estrogens generally have lower rates of cardiovascular
disease than women of a similar age who do not. Estrogen,
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Ral oxi f ene 60 Cel | ul ose,

m crocrystalline 0O - 650 Silicon dioxide, funed

0 - 650 Stearate acid - ' ' 0 - 15 Fornul ation 8:
Tabl et s I ngredi ent : Quantity (ng/tablet) Ral oxifene
75 Cellul ose, microcrystalline 0 - 650 Silicon dioxide,

f umed 0O - 650 Stearate acid '

0 - 15 Forrmul ation 9: Tablets Ingredient

Quantity (ng/tablet) Raloxifene 100

particularly when taken orally, lowers plasma levels of LDL
and raises those of HDL.
The mechanisms by which estrogen lowers levels of LDL
and raises those of HDL are not known. In general, changes
5 in the plasma concentration of a lipoprotein result from
changes in the rate of its synthesis or the rate of its
catabolism. For example, estrogen may lower LDL levels by
increasing the-clearance of LDL from plasma, since estrogen
increases the number of hepatic LDL receptors in animals.
10 Although estrogens have beneficial effects on serum
LDL, given even at very low levels, long-term estrogen
therapy has been implicated in a variety of disorders,
including an increase in the risk of uterine cancer and
possibly breast cancer, causing many women to avoid this
15 treatment. Recently suggested therapeutic regimens, which
seek to lessen the cancer risk, such as administering
combinations of progestogen and estrogen, cause the patient
to experience regular bleeding, which is unacceptable to
most older women. Furthermore, combining progesterone with
20 estrogen seems to blunt the serum cholesterol lowering
effects of estrogen. Concerns over the significant
undegirable effects associated with estrogen therapy,
support the need to develop alternative therapies for
hypercholesterolemia that generates the desirable effects
25 on serum LDL but does not cause undesirable effects.
Attempts to fill this need by the use of compounds
commonly known as antiestrogens, which interact with the
estrogen receptor and/or bind what has been termed the
antiestrogen binding site (AEBS), have had limited success,
30 perhaps due to the fact that these compounds generally
display a mixed agonist/antagonist effect. That is,
although these compounds can antagonize estrogen
interaction with the receptor, the compounds themselves may
cause estrogenic responses in those tigsues having estrogen

35 receptors such as the uterus. Therefore, some
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Cel | ut ose, mcrocrystalline 0 - 650 Silicon dioxide, funed

0.- 650 Stearate acid 0O - 15 Formul ation 10:
Tabl et s | ngredi ent Quantity (ng/tablet)

Ral oxi f ene 125 Cel | ul ose,

m crocrystal line 0 - 650 Silicon dioxide, funed

0O - 650 Stearate acid _ O - 15 Fornul ation
11: Tablets Ingredient . Quantity (ng/tablet)

Ral oxi f ene ’ 150 Cel |l ul ose,

m crocrystal line O - 650 Silicon dioxide, funed

0 - 650 StearatemGedtrogens, such as tamoxifen, are sibject 1b $hee cohponents

are bl ended and conpress ' . . :
t:%engame a?( vetrosz-:]c %rf :eg;eglaestssdc_xated with estrogen therapy.

The invention provides a method of inhibiting bone

(%2

resorption and borne loss comprising administering to a

human in need thereof a compound of the formula

OCH,;CH> ~N

HO

10
and pharmaceutically acceptable salts and solvates thereof,
in an amount of about 50 to about 150 mg/day.

The invention also encompasses a method for lowering
serum cholesterol comprising administering a compound of

5 formula I in an amount of about 50 to about 150 mg/day.

The invention also encompases pharmaceutical
formulations in dosage unit form, comprising, per dosage
with an amount of about 50 to about 150 mg of a compound of
formula I.

20 The current invention concerns the discovery that
compounds of formula I are useful for lowering serum
cholesterol levels and inhibiting bone resorption and bone
loss at dosages of about 50 to about 150 mg/day. The
methods provided by this invention are practiced by

25 administering to a human in need thereof a dose of a
compound of formula I or a pharmaceutically acceptable salt

or solvate thereof in the amount of about 50 to about 150
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Al ternatively, tablets each containing 50 to 150 ng of active ingredi ent

are nmade up as foll ows: Fornmul ati on 12: Tabl ets I ngredient
Quantity (ng/tablet) Raloxifene

60 Starch 45 Cel | ul ose,
m crocrystalline , 35 Pol yvi nyl pyrrolidone

4 (as 10% solution in water) Sodi um carboxynet hyl cell ul ose

4.5 Magnesi um stearate -9- 0.5 Talc

1 Fornul ation 13: Tablets
mg/day, to lower serum cholesterol level, or inhibit bone
loss or resorption. '
The term "inhibit* is defined to include its generally
accepted meaning which includes preventing, prohibiting,

5 restraining, and slowing, stopping or reversing
progression, or severity, and holding in check and/or
treating existing characteristics. The present method

includes both medical therapeutic and/or prophylactic
Lreatment., as appropriale.

10 Generally, the compound is formulated with common
excipients, diluents or carriers, and compressed into
tablets, or formulated as elixirs or solutions for
convenient oral administration, or administered by the
intramuscular or intravenous routes. The compounds can be

15 administered transdermally, and are well suited to
formulation as sustained release dosage forms and the like.

The method of the present invention is useful in men,
as weli as women. The substantial absence of estrogenic
response should allow men to employ the method of the

20 present invention without evidencing the feminizing
response of estrogen or estrogen agonists such as
gynecomastia. Preferably, however, the methods of the
present invention are useful in women, more preferably
estrogen deficient women.

25 The.2-phenyl—3—aroylbenzothiophene compounds that are
the active component in the methods of this invention were
first developed by C. David Jones and Tulio Suarez as anti-
fertility ‘agents {(U.S. Patent No. 4,133,814, issued January
9, 1979). Certain compounds in the group were found to be

30 useful in suppressing the growth of mammary tumors.

Jones later found a group of related compounds to be
useful for antiestrogen and antiandrogen therapy,
especially in the treatment of mammary and prostatic tumors
(U.S. Patent 4,418,068, issued November 29, 1983). One of

35 these compounds, the hydrochloride salt form of the

compound of formula I, was ¢linically tested for a brief
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| ngr edi ent Quantity (rrg/tab.l et) Ral oxifene

75 Starch 45 Cel | ul ose,

m crocrystal line 35 Pol yvi nyl pyrrolidone

4 (as 10% solution in water) Sodium carboxynet hyl cellul ose

4.5 Magnesi um stearate 0.5 Talc

1 Foruarul ation 14: Tabl ets | ngredient Quantity
(mg/tabl et) Ral oxifene TR 100 Starch
45 Cel lul ose, mcrocrystalline 35 Pol yvi nyl pyrrolidone

4 (as 10% solution in water)
time for the treatment of breast cancer. That compound is

called raloxifene, formerly keoxifene.
Raloxifene is currently undergoing human clinical
trials for use in osteoporsis and lipid lowerinyg. Draper
5 et al. ("Effects of Raloxifene on Biochemical Markers of
Bone and Lipid Metabolism in Healthy Post-Menopausal
" Women, " Fourth International Symposium on Osteoporosis,
Hong Kong, March 29, 1993) discussed certain positive
findings of raloxifene's usefulness in inhibiting bone
10 resorption and lowering serum cholesterol. The dosages
tested were 200 mg/day and 600 mg/day. As evidenced by EPO
Publication EP-A-584952, published March 2, 1994,
(corresponding to U.S. Application 07/920,933 filed July
28, 1992 (docket X-7947)), the preferred range is listed as
15 200 mg to 600 mg/day. While this dosing range of 200-600
mg/day does provide sufficient response and is
pharmaceutically acceptable, it has now been found that a
lower dosage range of raloxifene of. about 50 mg/day to
about 150 mg/day surprisihgly results in providing
20 equivalent benefits as compared to the higher range.
Raloxifene has been shown to bind to the estrogen
receptor and was originally thought to be a molecule whose
function and pharmacology was that of an anti-estrogen in
that it blocked the ability of estrogen to activate uterine
25 tissue and estrogen dependent breast cancers. Indeed,
raloxifene does block the action of estrogen in some cells:
however in other cell types, raloxifene activates the same
genes as estrogen does and displays the same pharmacology,
e.g., osteoporosis, hyperlipidemia. The unique profile
30 which raloxifene displays and differs from that of estrogen
is now thought to be due to the unique activation and/or
suppression of variocus gene functions by the raloxifene-
estrogen receptor complex as opposed to the activation
and/or suppression of genes by the estrogen-estrogen
35 receptor complex. Therefore, although raloxifene and

estrogen utilize and compete for the same receptor, the
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Sodi um car boxynet hyl cel |l ul ose 4.5 Magnesi um stearate

0.5 Talc 1 -19- Fornul ation
15: Tabl ets | ngredi ent Quantity (ng/tablet)

Ral oxi f ene 125 Starch '

45 Cel l ul ose, mcrocrystalline 35 Pol yvi nyl pyrrolidone

4 (as 10% solution in water) Sodi um carboxynet hyl cell ul ose

4.5 Magnesi um st earate 11- 0.5

pharmacological outcome from gene regulation of the two is
not easily predicted and is unigue to each.

Generally, the compound isgs formulated with common
excipients, diluents or carriers, and compressed into

5 tablets, or formulated as elixirs or solutions for
convenient oral administration, or administered by the
intramuscular or intravenous routes. The compounds can be
administered transdermally or intravaginaly, and may be
formulated as sustained release dosage forms and the like.

10 The compounds used in the methods of the current
invention can be made according to established procedures,
such as those detailed in U.S. Patent Nos. 4,133,814,
4,418,068, and 4,380,635 all of which are incorporated by
reference herein. In general, the process starts with a

15 benzo[b]thiophene having a 6-hydroxyl group and a 2-(4-
hydroxyphenyl) group. The hydroxyl groups of the starting
compound are protected, the three position is acylated, and
the product deprotected to form the formula I compounds.
Examples of the preparation of such compounds are provided

20 in the U.S. patents discussed above.

The compounds used in the methods of this invention
form pharmaceutically acceptable acid and base addition
salts with a wide variety of organic and inorganic acids
and bases and include the physiologically acceptable salts

25 which are often.used in pharmaceutical chemistry. Such
salts are also part of this invention. Typical inorganic
acids used to form such salts include hydrochloric,
hydrobromic, hydroiodic, nitric, sulfuric, phosphoric,
hypophosphoric and the like. Salts derived from organic

30 acids, such as aliphatic mono and dicarboxylic acids,
phenyl substituted alkanoic acids, hydroxyalkanoic and
hydroxyalkandibic acids, aromatic acids, aliphatic and )
aromatic sulfonic acids, may also be used. Such
pharmaceutically acceptable salts thus include acetate,

35 phenylacetaté, trifluorocacetate, acrylate, ascorbate,

benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate,
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Talc 1 Fornul ation 16: Tablets

| ngr edi ent : Quantity (ng/tablet) Raloxifene
150 Starch 45 Cel | ul ose,

m crocrystalline 35 Pol yvi nyl pyrrolidone

4 (as 10% solution in water) Sodi um carboxynet hyl cellul ose

4.5 Magnesi um stearate - 0.5 Talc

1 The active ingredient, starch, and cellul.pge are passed through a No. 45
mesh U. S. sieve and m xed thoroughly. The solution of polyvinylpyrrolidone
Is mxed with the resultant powders which are then passed through a No. 14
mesh U.S. sieveletlppyhanzeates sethyr duunzedtar eo thdeadzybenzoate,

naphthalene-2-benzoate, bromide, isobutyrate,
phenylbutyrate, B-hydroxybutyrate, butyne-1, 4-dioate,
hexyne-1,4-dioate, caprate, caprylate, chloride, cinnamate,
5 citrate, formate, fumarate, glycollate, heptanoate,
hippurate, lactate, malate, maleate, hydroxymaleate,
malonate, mandelate, mesylate, nicotinate, isonicotinate,
nitrate, oxalate, phthalate, teraphthalate, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate,

10 pyrophosphate, propiolate, propionate, phenylpropionate,
salicylate, sebacate, succinate, suberate, sulfate,
bisulfate, pyrosulfate, sulfite, bisulfite, sulfonate,
benzene-sulfonate, p-bromobenzenesulfonate,
chlorobenzenesulfonate, ethanesulfonate, 2-

15 hydroxyethanesulfonate, methanesulfonate, naphthalene-1-
sulfonate, naphthalene-2-sulfonate, p-toluenesulfonate,
xylenesulfonate, tartarate, and the like. A preferred salt
is the hydrochloride salt.

The pharmaceutically acceptable acid addition salts

20 are typically formed by reacting a compound of formula I
with an equimolar or excess amount of acid. The reactants
are generally combined in a mutual solvent such as diethyl
ether or benzene. The salt normally precipitates out of
solution within about one hour to 10 days and can be

25 isolated by filtration or the solvent can be stripped off
by conventional means.

Bases commonly used for formation of salts include
aramonium hydroxide and alkali and alkaline earth metal
hydroxides, carbonates, as well as aliphatic and primary,

30 secondary and tertiary amines, aliphatic diamines. Bases
especially useful in the preparation of addition salts
include sodium hydroxide, potassium hydroxide, ammonium
hydroxide, potassium carbonate, methylamine, diethylamine,
ethylene diamine and cyclohexylamine.

35 The pharmaceutically_aCceptable salts generally have

enhanced solubility characteristics compared to the
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at 50[err]-60 C and passed through a No. 18 nmesh U. S. sieve. The sodium
car boxynet hyl- starch, nmagnesium stearate, and talc, previously passed
through a No. 60 U S. sieve, are then added to the granul es which, after

m xi ng, are conpressed on a tablet nmachine to yield tablets.

Suspensi ons

each contai ni ng 50-150 ng of medi canent per 5 nL dose are nade as foll ows:
-20- Fornulation 17: Suspensions | ngredient

Quantity (mg/5 m) Ral oxifene

_13_

Sodi um car boxynet hyl cel |l ul ose 50 ng Syrup

1.25 ny

10

15

20

25

30

compound from which they are derived, and thus are often
more amenable to formulation as liquids or emulsions.

Pharmaceutical formulations can be prepared by
procedures known in the art. For example, the compounds
can be formulated with common excipients, diluents, or
carriers, and formed into tablets, capsules, suspensions,
powders, and the like. Examples of excipients, diluents,
and carriers that are suitable for such formulations
include the following: fillers and extenders such as
starch, sugars, mannitol, and silicic derivatives; binding
agents such as carboxymethyl cellulose and other cellulose
derivatives, alginates, gelatin, and polyvinyl pyrrolidone;
moisturizing agents such as glycerol; disintegrating agents
such as calcium carbonate and sodium bicarbonate; agents
for retarding dissolution such as paraffin; resorption
accelerators such as quaternary ammonium compounds; surface
active agents such as cetyl alcohol, glycerol monostearate;
adsorptive carriers such as kaolin and bentonite; and
lubricants such as talc, calcium and magnesium stearate,
and solid polyethyl glycols.

The compounds can also be formulated as elixirs or
golutions for convenient oral administration or as
solutions appropriate for parenteral administration, for
instance by intramuscular, subcutaneous or intravenous
routes. Additionally, the compounds are well suited to
formulation as sustained release dosage forms and the like.
The formulations can be so constituted that they release
the active ingredient only or preferably in a particular
part of the intestinal tract, possibly over a period of
time. The coatings, envelopes, and protective matrices may

be made, for example, from polymeric substances or waxes.

60ny

This is the replacement sheet

2 2 AUG 1996

Date:



Benzoi'c acid sol ution 0. 10 nL FIl avor

g.v. Col or g.v. Purified water
to 5 nmL Fornul ation 18: Suspensions

| ngr edi ent Quantity (nmg/5 m) Ral oxifene

75mg Sodi um car boxynet hyl cel | ul ose 50 ng Syrup

1.25 ng Benzoic acid solution 0.10 nL Fl avor

g.v. Color 14 - g.v. Purified water
to 5 nL Fornul ation 19: Suspensions

I ngr edi ent Quantity (ng/5 m) Ral oxifene
100Ny The dosage range for the invention is about 50 to

about 150 mg/day, and preferably 60 to 150 mg/day, and most
preferably 60 to 100 mg/day. Particular dosages within the
range of the invention are 50, 55, 60, 65, 70, 75, 80, 85,

5 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145,
and 150 mg/day.

The compositions are preferably formulated in a unit
dosage form, each dosage containing about 50 to about 150
mg, and more preferably the amounts listed above. The term

10 "unit dosage form" refers to physically discrete units,
such as tablets and capsules, suitable as unitary dosages,
particularly as unitary daily dosages, for human subjects
and other mammals, each unit cqntaining a predetermined
quantity of active material calculated to produce the

15 desired therapeutic effect, in association with a suitable
pharmaceutical excipient.

The term or period of time of administration to a
human subject of the dosage of about 50 to about 150 mg/day
will vary depending upon severity of the condition, patient

20 health, and related factors which will be decided upon by
the attending phyéician. A course of treatment is expected
to be at least for a period of six months, more normally at

least one year, and preferrably on a continual basis.

25 Examples of formulations using the dosage range
follow:
Formulations

Formulation 1: Gelatin Capsules

Hard gelatin capsules are prepared using the following:

Inéredient Quantity (mg/capsule)
Raloxifene 50-150
Starch, NF 0 - 650
Starch flowable powder ' 0 - 650
Silicone fluid 350 centistokes 0 - 15
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Sodi um car boxynet hyl cel |l ul ose 50 ng Syrup

1.25 ng Benzoic acid solution 0.10 nmL Fl avor

g.v. Color q.v. Purified water
to 5 nL -21- Fornul ation 20:

Suspensi ons | ngredi ent Quantity (nmg/5 m)

Ral oxi f ene 125ng Sodi um car boxynet hyl

cel | ul ose : 50 ng Syrup ~15-

1.25 ng Benzoic acid solution 0.10 nL

The ingredients are blended, passed through a No. 45 mesh
U.S. sieve, and filled imto hard gelatin capsules.

Exaumples ol capsule tormulations include those
shown below:

5 Formulation 2: Raloxifene capsule
Ingredient Quantity (mg/capsule)
Raloxifene 60
Starch, NF 112
Starch flowable powder 225.3
Silicone fluid 350 centistokes 1.7

Formulation 3: Raloxifene capsule

Ingredient Quantity (mg/capsule)
Raloxifene 75
‘'Starch, NF 108
Starch flowable powder 225.3
Silicone fluid 350 centistokes 1.7
10
Formulation 4: Raloxifene capsule
_Ingredient Quantity (mg/capsule)
Raloxifene 100
Starch, NF 103
Starch flowable powder : 225.3
Silicone fluid 350 centistokes 1.7
Formulation 5: Raloxifene capsule
15
_Ingredient Quantity (mg/capsule)
Raloxifene 125
Starch, NF 150
Starch flowable powder 397
Silicone fluid 350 centistokes . 3.0
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Fl avor q.v. Color

g.v. Purified water to 5 nL Fornul ation 21:
Suspensi ons | ngredi ent _ Quantity (mg/5 m)

Ral oxi f ene 150mg Sodi um car boxynet hyl
cellulose - 50 ng Syrup

1.25 ng Benzoic acid solution 0.10 nL Fl avor

g.v. Color -16- g.v. Purified water to

5 nL The medi canent is passed through a No. 45 nesh U. S. sieve and m xed

wi th the sodium carboxynmet hyl cellul ose and syrup to forma snooth paste.
The benzoic acim—é, )| aRf@loxafgneofapswke diluted with some of the

wat er and added,

Ingredient Quantity (mg/capsule)
Raloxifene 150

Starch, NF 150

Strach flowable powder _ 397

Silicone fluid 350 centistokes 3.0

.The specific formuldtions above may be changed
in compliance with the reasonable variations provided.

A tablet formulation is prepared usihg the
ingredients below: -

Formulation 7: Tablets

Ingredient Quantity (mg/tablet)
Raloxifene - 60
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650

Stearate acid 0 - 15

Formulation 8: Tablets

Ingredient ' Quantity (mg/tablet)
Raloxifene | 75
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid 0 -~ 15
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wWith stirring. Sufficient water
vol une. The foll ow ng exanples i
used in the invention.

s then added to produce the required
| ustrate the preparation of the conpounds
Exanpl e 1 6- hydr oxy- 2-(4-hydroxyphenyl)-3-[ 4-(2-

pi peri di noet hoxy) benzoyl ] benzof bl t hi ophene A 4 g. portion of

6- met hanesul f onyl oxy-2-(4- 5

met hanesul f onyl oxyphenyl ) - 3- [ 4- ( 2- pi peri di noet hoxy) -

benzoyl | benzo[ b] t hi ophene, hydrochl ori de, -was conbi ned with 100 nml . of
denatured al cohol and 10 ml. of 5 N sodi um hydroxide, and stirred under
reflux for 1.5 hours under a nitrogen atnosphere. The reaction m xture was

t hen Formulation 9: ‘Tablets
Ingredient Quantity (mg/tablet)
Raloxifene 100
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid 0 - 15

Formulation 10: Tablets

_Ingredient Quaptityﬁ(mgltablet)
Raloxifene 125
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0~ 650
Stearate acid 0 - 15

Formulation 11: Tablets

Ingredient Quantity (mg/tablet)
Raloxifene ) 150
Cellulose, microcrystalline 0 - 650
Silicon dioxide, fumed 0 - 650
Stearate acid 0 - 15

The components are blended and compressed to form tablets.

Alternatively,

tablets each containing 50 to 150

mg of active ingredient are made up as follows:
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pate: 2 2 AUG 1096

- .



10 * evaporated to dryness under vacuum and the residue was di ssolved in
200 mM . of water and washed wth 300 m . of diethyl ether. The water |ayer
was degassed under vacuum and then nitrogen was bubbled through it to
renove all traces of ether. The m xture was then acidified with 1 N 15
hydrochl oric acid, and then nade basic with excess sodi um bi carbonate. The
precipitate was collected by filtration and washed with cold water to
obtain 2.4 g. of crude product. It was puri-firked on a 2 X 30 cm colum of
silica gel, eluting first with 700 m. of 55 nethanol in 20 chl orof orm
followed by 1 liter of 10% methanol in chloroform The inpurities came off
first, and the pFrsBubatimild:ni AgPLieBeti ons were conbi ned and evaporat ed

under vacuumto obtain 1.78 g. of yellow oil. The oil was dissolved in 6 m
of acetone, seeded.%ndtfhllled Ina 25 freez%rtto oﬁfgin_l.Z g. of
purified product224RIAents4ar orpl Quantity (mg/tablet)

Raloxifene 60

Starch 45

Cellulose, microcrystalline 35

Polyvinylpyrrolidone _ 4

(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate : 0.5
Talc 1

Formulation 13: Tablets

_Ingredient : Quantity (mg/tablet)
Raloxifene 75
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone ' 4

{as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5
Talc 1

Formulation 14: Tablets

_Ingredient Quantity (mg/tablet)
Raloxifene 100
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5

Talc 1
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147[err] C. The identity of the product was confirmed as follows:

nnr

spectrum (100 nHz in dnso-d6) [err]l.20-1.65(6H m

N(CH[ err] CH er
(2H, 30 t,
6.68(2H, d, J
of benzot hi oph
(2H,d, J=9 Hz,

ring); 7.66 35
Utraviolet sp
i mpact nmass sp

r1)err]Cerr]) ;

aromatic mto OH);
(2H,d, J=9 Hz,

7.25 (1H, dy9}=9z,
aromatic o to CO;

2.30-2.45 (4H, m N CH2CH2) 2CH2) ; 2.

H4 of benzot hi ophene
9.72(2H, broad s,

60

, H5
7.18

oH) .

J=6 Hz, OCH err]CHerr]N); 4.06(2H, t, J=6Hz, OCH2CH2N);
=9H, aromatic o to OH); 6.85(1H, q, JH4- H5=9Hz, JH5-H7/=2 Hz
ene ring); 6.90(2H, d, J=9 Hz, aromatic o to OCH2CH2N)

ectrun1|n ethanol [err]([err]) 290 nm (34,000) Electron
i e led etgxanpl e 2

Ingredient Quantity (mg/tablet)
Raloxifene - 125
Starch ‘ * 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate . 0.5

Talc 1

Formulation 16: Tablets
_Ingredient Quantity (mg/tablet)
Raloxifene 150
Starch 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone 4

{(as 10% solution in water)

Sodium carboxymethyl cellulose 4.5
Magnesium stearate 0.5

Talc 1

The active ingredient,
45 mesh U.S.

passed through a No.
thoroughly.

starch, and cellulose are
sieve and mixed

The solution of polyvinylpyrrolidone is mixed

with the resultant powders which are then passed through a

No. 14 mesh U.s. sieve.

The sodium carboxymethyl starch, magnesium stearate,

talc,

then added to the granules which,

previously passed through a No.

The granules so produced are dried
at 50°-60° C and passed through a No.

18 mesh U.S8. sieve.
and
60 U.S. éieve, are

after mixing, are

compressed on a tablet machine to yield tablets.

Suspensions each containing 50-150 mg of

medicament per S mL dose are made as follows:
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5 : 6- hydr oxy- 2- (4- hydr oxyphenyl ) - 3[ 4-(2-
pi peri di noet hoxy) benzoyl ] beri zo[ b] t hi ophene A 3.6 g. portion of

6- met hanesul f onyl oxy- 2- ( 4-

met hanesul f onyl oxyphenyl ) - 3- [ 4- ( 2- pi peri di noet hoxy) -
benzoyl ] benzo[ b] t hi ophene was dissolved in 100 m. of 10

tetrahydrofuran and 40 m, of nmethanol, and 10 ml. of 5 N sodi um hydroxi de
was added. The m xture was stirred for 16 houjs at anbient tenperature, and
was then worked up by the procedure of Exanple 1 above to obtain 3.5 g of a
yel l ow solid. The inpure product was purified by colum 15

chr omat ogr aphy ofox liataogel7 : elmsnﬂyswronh a gradient solvent from 5%

met hanol in chloroformto 30% nmet hanol in chloroform The
product - contai niNg Tractions were evaporated To obrarm l/Bb

of oily

product, which waEF 268 o-QuaRtA) : of purified
20 product, mlpxlﬂe%[ err] 144[ err] C. 60mgy

Sodium carboxymethyl cellulose 50 mg

Syrup 1.25 mg

Benzoic acid solution 0.10 mL

Flavor q.v.

Color q.v.

Purified water to 5 mL

Formulation 18: Suspensions

_Ingredient Quantity (mg/5 ml)
Raloxifene 7Smg
Sodium carboxymethyl cellulose 50 ng
Syxrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor g.v.
Color qg.v.
Purified water to 5 mL

Formulation 19: Suspensions

_Ingredient -~ Quantity (mg/5 ml)
Raloxifene 100myg
Sodium carboxymethyl cellulose 50 mg

_ Syrup 1.25 mg
Benzoic acid solution 0.10 mL
Flavor . q.v.
Colox q.v.

Purified water to 5 nmL
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Exanol-e 3 6- hydr oxy- 2- (4- hydroxyphenyl)-3 [4-(2-

pi peri di noet hoxv) benzoyl | benzo[ b] t hi ophene. hydrochl ori de 25

Under a nitrogen bl anket, a m xture of 3 g. of 4-(2-

pi peri di noet hoxy) benzoi c acid, hydrochloride, 2 drops of dinethylformam de,
2.5 mM. of thionyl chloride and 40 m . of chlorobenzene was heated at
70[err]-75[err]C. for about one hour. The excess thionyl chloride and 15-20
m . of solvent 30 were then distilled eRh- The remai ni ng suspensi on
was cool ed to anbient tenperature, and to it were added 100 m . of

di chl oronet hane, 2.7 g.. of 6-nethoxg-2;(4- met hoxyphenyl ) benzo[ b] t hi ophene
and 10 g. of al GREMUAEID0e. SPARERBIMT on was stirred for about one

hour, 7.5 35 m . of ethanethiol was added, and the nmixture was stirred
for_45 m nut es qgggﬁuegren 40 m . of tetrahydrg&%ng\%%%SIm)

Raloxifene . 125myg

Sodium.carboxymethyl cellulose 50 mg

Syrup 1.25 mg

Benzoic acid solution 0.10 mL

Flavor q.v.

Color q.v.

Purified water to S5 mL

Formplation 21: Suspensions

_Ingredient Quantity (mg/5 ml)
Raloxifene : 150mg
Sodium carboxymethyl cellulose 50 mg
Syrup 1.25 mg
Benzoic acid solution 0.10 mL
FlaQor q.v.
Color q.v.
Purified water to 5 mlL

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

The following examples illustrate the preparation of
the compounds used in the invention.
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-24- added, followed by 15 ml. of 20% hydrochloric acid, with an exotherm
to reflux. Fifty m. of water and 25 nm. of saturated aqueous sodi um
chloride were added. The mi xture was stirred and allowed to cool to anbient
tenperature. 5 The precipitate was collected by filtration and washed
successively with 30 m. of water, 40 ml of 25% aqueous tetrahydrofuran,
and 35 m. of water. The solids were then dried at 40[err]C. under. vacuum
to obtain 5.05 g. of product, which was identi.fied by nnr. 10
[err]1.7(6H m N(CH2CH2)2CH2); 2.6-3.1(2H, m NCH2); 3.5- 4.1 (4H m
NCH2); 4.4(2H, m OCH2); 6.6-7.4(9H, m aromatic); 7.7(2H, d, aromatic o to

CO; 9.8(2H, m OH). Test Results Ezample 1
6-hydroxy-2- {4-hydroxyphenyl)-3-[4-(2-
piperidinoethoxv)benzovllbenzo{blthiophene

A 4 g. portion of 6-methanesulfonyloxy-2-(4-
5 methanesul fony loxyphenyl) -3-[4-(2-piperidinoethoxy) -
benzoyllbenzo{b] thiophene, hydrochloride, was combined with
100 ml. of denatured alcohol and 10 ml. of 5 N sodium
hydroxide, and stirred under reflux for 1.5 hours under a
nitrogen atmosphere. The reaction mixture was then
10 evaporated to dryness under vacuum, and the residue was
dissolved in 200 ml. of water and washed with 300 ml. of
diethyl ether. The water layer was degassed under vacuum,
and then nitrogen was bubbled through it to remove all
traces of ether. The mixture was then acidified with 1 N
15 hydrochloric acid, and then made basic with excess sodium
bicarbonate. The precipitate was collected by filtration
and washed with cold water to obtain 2.4 g. of crude
product. It was purified on a 2 X 30 cm. column of silica
gel, eluting first with 700 ml. of 55 methanol in
20 chloxroform, followed by 1 liter of 10% methanol in
chloroform. The impurities came off first, and the
product-containing fractions were combined and evaporated
under vacuum to obtain 1.78 g. of yellow oil. The oil Qas
dissolved in 6 m. of acetone, seeded and chilled in a
25 freezer to obtain 1.2 g. of purified product, m.p. 143" -
147" C¢. The identity of the product was confirmed as
follows:
nmr spectrum (100 mHz in dmso-dg) & 1.20—1.65 (6H, m.
N(CH3CH2)2CH2) ; ©2.30-2.45 (4H, m, N(CHzCH2)2CH32); 2.60 (2H,
30 t, J=6 Hz, OCHyCHzN); 4.06(2H, t, J=6Hz, OCH2CH2N);
6.68(2H, d, J=9H, aromatic o to OH); 6.85(1H,q,Jys-us=9Hz,
Jys-p7=2 Hz, HS5 of benzothiophene ring); 6.90(2H, d, J=9
Hz, aromatic o to OCH3CHsN); 7.18 (2H,d,J=9 Hz, aromatic m
to OH); 7.25 (1iH,d,J=9z, H4 of henzothiophene ring); 7.66
35 (2H,d,Jd=9 Hz, aromatic o to CO); 9.72(2H, broad s, OH).
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15

An 8-week parallel, double-blind, placebo study in

approxi mately 160 heal t hy post-nenopausal wormen was conpl eted. The doses of
ral oxi fene used in this study were 10, 50, and 200 ny. The 10 ny dose had
no significant activity with either bone marker. (See Table |) Because of

20 devel opmrent over tinme seen with many bone markers, a ral oxifene dose
of 50 ng/day will likely be fully active when eval uated during a study of
| onger duration. -25- Table | Baseline Values and Mean ([err] SEM G oup

Changes from Baseline to Endpoint in Mar keré'of Bone Met abol i sm (GGGC) 5

10

15

20

25

30

35

Ultraviolet spectrum in ethanol; Agpax (€): 290 nm. (34,000).

Electron impact massg spectrum My at m/e 473.

Example 2
6-hvdroxy-2- (4-hvdroxyphenyl) -3[-4-(2-
piperidincethoxv)benzovl lbenzo[blthiophene

A 3.6 g. portion of 6-methanesulfonyloxy-2-(4-
nethanesul fonyloxyphenyl) -3-[4-(2-piperidinocethoxy) -
benzoyl]lbenzo[b]thiophene was dissolved in 100 ml. of
tetrahydrofuran and 40 ml. of methanol, and 10 ml. of 5 N
sodium hydroxide was added. The mixture was stirred for- 16
hours at ambient temperature, and was then worked up by the
procedure of Example 1 above to obtain 3.5 g of a yellow
solid. The impure product was purified by column
chromatography on silica gel, eluting with a gradient
solvent from 5% methanol in chloroform to 30% methanol in

chloroform. The product-containing fractions were
evaporated to obtain 1.85 g. of oily product, which was
recrystallized from acetone to obtain 1.25 g of purified
product, m.p. 141°-144"' cC.

Example 3
6-hvdroxy-2- (4-hydroxyphenyl)-3[4-(2-

piperidinoethoxy)benzovllbenzo[b]thiophene, hydrochloride

Under a nitrogen blanket, a mixture of 3 g. of 4-(2-
piperidinoethoxy)benzoic acid, hydrochloride, 2 drops of
dimethylformamide, 2.5 ml. of thionyl chloride and 40 ml.
of chlorobenzene was heated at 70°'-75°'C. for about one
hour. The excess thionyl chloride and 15-20 ml. of solvent
were then distilled off. The remaining suspension was
cooled to ambient temperature, and to it were added 100 ml.
of.dichloromethane, 2.7 g. of 6-methoxy-2-(4-
methoxyphenyl)benzo[b]lthiophene and 10 g. of aluminum
chloride. The solution was stirred for about one hour, 7.5
ml. of ethanethiol was added, and the mixture was stirred

for 45 minutes more. Then 40 ml. of tetrahydrofuran was
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Ral oxi f ene Ral oxi f ene Ral oxi f ene Pl acebo 10 ny

50 ny 200 ng WMar ker (n=42) (n=42) (n=42)
(n=41) 10 Serum al kaline phosphatase (U L) Baseline 77.31 ([err]
3.53) 78.71 ([err]3.12) 73.86 ( 2.69) 79.07 ([err] 2.77) Change
-1.10 ([err] 2.08) 0.21 ( 1.56) -4.78 ( 1.52) -5.93* ([err] 1.48)
Serum osteocal cin (ng/ m.) Baseline 3.94 ([err] 0.21) 3.86 ([err]
0.19) 3.65 ( 0.21) 4.21 ([err] 0.2]) 15 Change -0.63
([err] 0.16) -0.27 ([err] 0.13) -0.81 ([err] 0.15) -1.21* ( 0.18)

Abbrevi ations: n= greatest nunmber of subjects tested for any one narker;
SEM = st andard edded, dfoltlb@etdely. 15 Silat iogt 20l mwdﬁcgnbfriiea@&i%, l(vﬂf(ﬂl. Qh1)
different from -taj.l ed ari.son) . go Ser I pj evel s were
affected by ral g&lé‘%g%gn %%\é\gsetfgp%o [gln 28'6'.0}'( aqrealnlfig].zgdgic‘r eoaées in LDL
chol esterol wer 82hsti’fe@daqugoral 89d Fuhehlpsade dveritbjadded . at TISO migkctwireh

was stirred and allowed to cool to ambient temperature.

5 The precipitate was collected by filtration and washed
successively with 30 ml. of water, 40 ml of 25% aqueous
tetrahydrofuran, and 35 ml. of water. The solids were then
dried at 40°C. under vacuum to obtain 5.05 g. of product,
which was identified by nmr.

10 81.7(6H,m, N(CH2CH3)2CHz); 2.6-3.1(2H, m, NCH2); 3.5-
4.1 (4H, m, NCHz); 4.4(2H, m, OCHz); 6.6-7.4(9H, m,
aromatic); 7.7(2H, d, aromatic o to CO); 9.8(2H, m, OH).

Test Results

15 An 8-week parallel, double-blind, placebo study in
approximately 160 healthy post-menopausal women was
completed. The doses of raloxifene used in this study were
10, 50, and 200 mg. The 10 mg dose had no significant
activity with either bone marker. {See Table I) Because of

20 development over time seen with many bone markers, a
raloxifene dose of 50 mg/day will likely be fully active
when evaluated during a study of longer duration.
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a conparabl e decrease in the 200 ng patients. Ral oxifene- 25 treated
subj ects showed no changes in HDL levels. Statistically significant
decreases in HDL:LDL ratios and the total serum chol esterol |evels were
observed in ral oxi fene-treated subjects at both the 50 and 200 ny doses.

Table Il Baseline Values and Mean ([err] SEM G oup Changes from Baseline
to Endpoint in Serum Lipids (G3EC) 5 Ral oxifene Ral oxi f ene
Ral oxi f ene Pl acebo 10 ny -25- 50 ny 200
ng Variabl e (n=42) (n=42) (n=42)
(n=41)

Table I

Baseline Values and Mean (& SEM) Group Changes from Baseline to
Endpoint in Markers of Bone Metabolism (GGGC)

5
Raloxifene Raloxifene Raloxifene
Placebo 10 mg 50 mg 200 mg
Marker (n=42) (n=42) {n=42) {n=44)
10 Serum alkaline phosphatase (U/L) :
Baseline 77.31 (£ 3.53)  78.71 (& 3.12) 73.86 (2 2.69) 79.07 (1 2.77)
Change -L.10 (x 2.08) 0.2] (x 1.56) -4.78 (2 1.52) -5.93% (& 1.48)
Serum osteocalcin (ng/mh)
Baseline 3.94 (+ 0.21) 3.86 (+ 0.19) 3.65 {+ 0.21) 4.21 (+ 0.21)
15 Change -0.63 (& 0.16) . -0.27 (& 0.13) -0.81 (& 0.15) -1.21* (4 0.18)
Abbreviations: n= greatest number of subjects tested for any one marker; SEM =
standard error of the mean. *Statistically significantly (p<0.051) different from
placebo (two-tailed comparison).
20
Serum lipid levels were affected by raloxifene doses
of 50 and 200 mg (Table II). Decreases in LDL cholesterol
were observed in raloxifene-treated subjects at 50 mg with
a comparable decrease in the 200 mg patients. Raloxifene-
25 treated subjects showed no changes in HDL levels.’ -

Statistically significant decreases in HDL:LDL ratios and
the total serum cholesterol levels were observed in
réloxifene—treated subjects at both the 50.and 200 mg
doses.
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10 - LDL-C

0. 17)

0.02 ([err] 0.08)

([err] 0.06)
Change
([err] 0.02)

(mmol /L) Baseline 3.67 ([err] 0.11) 4. 11# (
3.55 ([err] 0.16) 3.68 ([err] 0.13) Change
0.05 ( 0.10) -0.23* ([err] 0.06) -0.17
([err] 0.07) HDL-C (mmol /L) Baseline 1.41 ([err] 0.06) 1.41
1.35 ([err] 0.05) 1.32 ([err] 0.05) 15
-0.03 ([err] 0.03) 0.01 ([err] 0.02) 0.04
0.02 ( 0.02) HDL-C. LDL-C ratio Baseline. 0. 40
0.37 ([err] 0.03) “%42 ([err] 0.03) 0. 38

([err] 0.02)
([err]

0. 02) Change

-0.01 ([err] 0.01) 0.00 ([err] 0.01)

0.03* ([err] 0.01) 0.03*([err] O. q%) ogl chol est erol (mmol /L) 20
Basel i ne 5.69 ([err] 0.12) ;%8# err] 0.19) 5.82 (
0. 21) 5. 71 ([88d1}in® .vh4)esChanN@Ran (+ SEM) (,rQul;Q.hél{n@Jsr frdd. Bk 1ine +00.01

([err] 0.10)

LDL-C = | 6w density lipaoprotein cholesteral;
| i poprotein cholesterol; n
25 mar ker ;

significantly

10

15

20

25

-0.23* ([eredafdi@d8)in serub.hbidd @tdde) 0. 08) Abbrevi ati ons:
HDL-C = high-density

= great eghQUher Of SUBLAGLS. t €180, f@he any one
SEM = standard error of the nean. #Statistical

\gﬂ<gb1050)”1a§‘§‘p’er tha(nﬁgl ot her tr?@lgﬁx;ents (tmﬂ)

LDL-C (mmol/L)

Baseline 3.67 (2 0.11) 4.11# (£ 0.17) 3.55 (& 0.156) 3.68 (£ 0.13)
Change 0.02 (& 0.08) 0.05 (& 0.10) -0.23* .(_-g_ 0.06) -0.17 (&£ 0.07)
HDL-C (mmol/L)

Baseline 1.41 {+ 0.06} 1.41 (+ 0.06) 1.35 (& 0.05) 1.32 (& 0.05)
Change -0.03 (& 0.03) 0.01 (£ 0.02} 0.04 (& 0.02) 0.02 {+ 0.02)
HDL-C: LDL-C ratio

Baseline 0.40 {(+ 0.02) 0.37 (+ 0.03) 0.42 (+ 0.03) 0.38 (& 0.02)
Change -0.01 (£ 0.01) 0.00 (+ 0.01) 0.03* (+ 0.01) 0.03*%(+ 0.01)
Toal cholestercl (mmol/L)

Baseline 5.69 (+ 0.12) 6.18% (£ 0.19) , 5.82 (£ 0.21) S.71 {(+ 0.14)
Change 0.10 {+ 0.09) .01 {(+ 0.10) -0.23* (1 0.08) -0.15 (£ 0.08)
Abbreviations: LDL-C = low-density lipoprotein cholesterol; HDL-C = high-density

lipoprotein chelesterol; n = greatest number of subjects tested for any one
marker; SEM = standard error of the mean.

#Statistically significantly (p<0.050) larger than all other treatments (two-
tailed comparison).

*Statistically significantly (p<0.050) different from placebo {(two-tailed
compavison) .
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*Statistically significantly (p<0.050) different from

claim 1. The use of a conpound
lﬂﬂi&""or a pharmaceutically acceptable salt or solvate

-for

-27-

CLAIMS

i nhi biting bone |oss

1. The use of a compound having the formula

(I

or a pharmaceutically accepcable salt or solvate thereof,
in the preparation of a medicament useful for inhibiting

bone loss or bone resorption, said medicament to be
administered in an amount of about 50 to about 150 mg/day.

2. The use of Claim 1 wherein the compound is the

hydrochloride salt.

3. The use of a compound having the formula
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replacement sheet
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hydr ochloride salt. 3. The use of Caim1 wherein said anount is 60
ng7 day ' d is the hydrochloride salt thereof. 4. The use of
. a conp&“ﬂﬂ“ﬂﬂuﬂ“ ﬂ“ﬁ@““ornula 28 [err] or a pharnaceutically acceptable
or =sokvate % eof, in the preparation of a nedicanment useful for
I owering serum chol esterol |evels, said nedicanent to be adm nistered in an

anount” of about 55 to about 150 ng/ day. 5. The use of Claim4 wherein the
conmpound is the

-28-

(1)

or a pharmaceutically acceptable salt or solvate thereof,
in the preparation of a medicament useful for lowering
serum cholesterol levels, said medicament to be '
administered in an amount of about 50 to about 150 mg/day.

4. The use of Claim 3 wherein the compound is the
hydrochloride salt. '

5. A pharmaceutical formulation in dosage unit form
comprising, per dosage unit, an amount within the range of
about 50 to about 150 mg of a compound of formula I

(1)

heet Has Been Replaced

[
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hydrochl oride salt. 6. The use of Claim4 wherein said anount is 60

nmg!'d und is the hydrochloride salt thereof. 7. A

phar muum;mm‘uﬁmgt ion in dosage unit form conprising, per dosage unit,
an anmountt witt h"n ¥ he* range of about 55 to about 150 ng of a compound of
formula | 29 [err] or a pharnmaceutically acceptable salt or solvate

t hereof. 8. A pharmaceutical fornulation of Claim7 in a form adapted for

adm nistration to inhibit bone |oss.

-29-

or a pharmaceutically acceptéble salt or solvate thereof.

6. A pharmaceutical formulation of Claim 5 in a form
adapted for administration to inhibit bone loss.

7. A pharmaceutical formulation of Claim 5 in a form
adapted for administration to lower serum cholesterol or.

8. A pharmaceutical formulation of Claim 5 in the
form of a capsule.

9. A pharmaceutical formulation of Claim 5 in the
form of a tablet.

- 10. A pharmaceutical formulation of Claim 5 in the
form of a suspension.
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9. . A pharmaceutical fornulation of Cdaim7 in a form adapted for
administration to | gwer serum chol esterol or. 10. A pharmaceuti cal

formul ati on
formul ati on
formul ati on
formul ati on
conmpound i s

of laim7 in the formof a capsule. 11. A pharmaceutical °
of Claim7 in the formof a tablet. 12. A pharnaceuti cal
of daim7 in the formof a suspension. 13. A pharnaceuti cal
of Claim7 wherein said dogage unit amount is 60 ng, and the
t he hydrochl oride salt thereof.

METHODS OF USE FOR INHIBITING BONE LOSS AND

LOWERING SERUM CHOLESTEROL
ABSTRACT

A method of inhibiting bone loss or resorption,

or lowering serum cholesterol, comprising administering to

a human in need thereof a compound having the formula

OCH,CH, =N

HO

(1)

or a pharmaceutically acceptable salt or solvate
thereof, in a low dosage amount. Also encompased by the
invention is a a pharmaceutical formulation in unit dosage

form comprising, per unit dosage, a low dosage amount.

L
v
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I claim: _
1. The use of a compound having the formula

OCH,CH; ~ )

OH

HO

(1)

or a pharmaceutically acceptable salt or solvate thereof,
in the preparation of a medicame_nt useful for inhibiting
bone loss or bone resorption, said medicament to be
adninistered in an amount of about 55 to about 150
ng/day.

2. The use of Claim 1 wherein the compound is the
hydrochloride salt. '

3. The use of Claim 1 _whe_rein said amount is 60
mg/day, an said compound is the hydrochloride salt

thereof.

4. The use of a compound having the formula

G 3 KL
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(I)

or a pharmaceutically acbeptable salt or solvate thereof,
in the preparation of a medicament useful for lowering
serum cholesterol levels, said medicament to be
administered in an amount of about 55 to about 150
mg/day. -

5. The use of Claim 4 wherein the compound is the
hydrochloride salt.

6. The use of Claim ¢ wherein said amount is 60
ng/day, and said compound is the hydrochloride salt
thereof.

7. A pharmaceutical formulation in dosage unit
form comprising, per dosage unit, an amount within the
range of about 55 to about 150 mg of a compound of
formula I

This is the replacement sheet
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(I)

or a pharmaceutically acceptable salt or solvate thereof.

8. A pharmaceutical formulation of Claim 7 in a
form adapted for administration to inhibit bone loss.

9. A pharmaceutical formulation of Claim 7 in a
form adapted for administration to lower serum
cholesterol or. '

10. A pharmaceutical formulation of Claim 7 in the
form of a capsule.

11. A pharmaceutical formulation of Claim 7 in the
form of a tablet.

12. A pharmaceutical formulation of Claim 7 in the
form of a suspension.

13. A pharmaceutical.formulation of Claim 7 wherein
said dosage unit amount is 60 mg, and the compound is the
hydrochloride salt thereof.
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