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OF "OSTECPORCSI S This invention relates to certain nove
conpounds, to a process for preparing such conmpounds, to
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In a further aspect, these compounds are also considered useful in inhibiting angiogenesis, i.e. the

15  formation of new blood vessels which is observed in various types of pathological conditions
(angiogenic diseases) such as rheumatoid arthritis, diabetic retinopathy, psoriasis and solid
tumours.

Accordingly, the present invention provides a compound of formula (I):

20 Ry 1))
or a salt thereof, or a solvate thereof, wherein

either: (i) Ra represents a group Rg which is hydrogen, alkyl or optionally substituted aryl and
Rb represents a moiety of formula (a): '

25 o ) (a)

wherein X represents a hydroxy or an alkoxy group wherein the alkyl group may be substituted
or unsubstituted or X represents a group NRgRy wherein Rg and R each independently represent
hydrogen, alkyl, substituted alkyl, optionally substituted alkenyl, optionally substituted aryl,
optionally substituted arylalkyl, an optionally substituted heterocyclic group or an optionally



[err] wherein X represents a hydroxy or an al koxy group wherein the
al kyl group may be substituted or unsubstituted or X represents a
group NRlerr]Rt wherein Rerr] and R err] each independently represent
hydr ogen, al kyl, substituted al kyl, optionally substituted al kenyl,

opttonal | y subgigdspiad aryl, optionally substituted aryl RCREPISO0OIST
optionally substituted heterocyclic group or an optionally WO
96/ 21644

PCT/ EP96/ 00157 substituted heteroc¥clylal kyl group, or Rs and Rt

2 Subst 1 tut v POl BB etk g Rk Fydoasie mab B il o R,
i ndependent | y representssantalky) dr o substitutedi loy ipsubstihted raryd ghosap; andtRod Rgrapd Rqeach  or
N i d Ro
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represents th defi ne err] and R7 each
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substi t ut e ar#ﬁﬂ&'k pptionally substituted benzyl oxy, al kyl anm no,
di al kyl am no, 5+ trlfluororrethyl trlfluororrethoxy, nitro, alkyl,

car boxy, carbﬁgm ydroxy, afinol ket Met her

represent met hyl enedi ox ca bo o] e rbo ani angd R err]
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car boxyal kyl , trifluoromethy bgiﬂwmm)tmmmmmytbomcmm alkylcarbamoyl,
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y

hydr ogen, al k optionally substitu ed aryl and Rb represents a
moi ety of F0br nRg sepfesgnts hydrogen, hydroxy, alkahoylpalkyl) dnindalied,hgddoxydBoyl,roatbogyaliil,s a
noi ety of the ahowe xgxﬂﬂl%ﬁﬂ%ﬂi'ﬁm} Rb 15 represents the above

defined Rerr]. n-one a pe R[err] represents al kyl or
substituted or unsqh&;m; dWably,hmtsa '\ﬁlﬁélii!hy&ﬁnrilkylor

represents a I ou [ eSXam Ie met ﬁgy
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In one aspect Ry represents alkyl or substituted or unsubstituted phenyl.
_ Suitably, R1 represents a Cj_g-alkyl group, for example methyl or ethyl.

Preferably, R represents methyl.

In one aspect, Ry, R3_and R4 each independently represent hydrogen, alkyl or phenyl.
20 Examples of R2 include hydrogen and methyl.

Suitably, Ry represents hydrogen.

Examples of R3 include hydrogen and ethyl.

Suitably, R3 represents hydrogen.

Examples of R4 include hydrogen, propy! and phenyl.
25 Suitably, R4 represents hydrogen.

In one aspect, R is hydrogen, alkyl or substituted or, suitably, unsubstituted phenyl.

Examples of R5 include hydmgén, ethyl and 4-methoxyphenyl.

Suitably, Rs is hydrogen.

In one aspect Rg and Ry each independently represents hydrogen, hydroxy, amino,
30 alkoxy, optionally substituted phenyloxy, optionally substituted benzyloxy, alkylamino,



Exanpl es of R3 include hydrogen and et hyl. Sui tably, R3
represents hydeogen Exanples of R4 include hvdrogen. propyl

and phenyl. 25 Sui tably, R4 represents hydrogen. In
one aspect, R err] is hydrogen, alkyl or substituted or, suitably, _
unsubsti t ut eslop&EIEy . Exanpl es of R err] i ncPOT/EPISPUSBgen,

et hyl and 4- net hoxyphenyl . Suitably, R err] is hydrogen.

I n .one aspect R6 and R7 each independently represents hydrogen, hydroxy,
am no, al koxy, optionally substituted phenyl oxy, optionally

substi tut ed Mralc?

o EPos) oo fRp I hald? i ia%ﬁé&ﬁﬁ" “'“°’ ﬁ“‘?’ b CPOKY, f*% 0 #'?%”K . alkylearbamoy,
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represent nmnethyl bo I OX car bon

Sl tably, R and%dﬂéaé%tﬁ%%ﬁﬁwﬁm%mm% fBole”fiffagromethyl, s,

trifluorometangalkykitro, and al kyI Wen R6 or R[err]

represents al kox id kox ro abI e oxy fo

exanpl e Met hoxy. X)Vhen?{ﬁ ‘y“eg“Wéfp “Prlécg‘f‘ gé’rﬁél xyé‘%l d

hal o group iexample methoxy.a fI uoro or chloro group Wien Rl err]

or Rlerr] represents alkyl, said al kylwgroup Is suitably a (Jerr] alkyl for
a exanpl e me}lIR@l’cRmferts halo, mmmlsp@mmmcmmut i on

for R6 or Rlerr] rethe 60r S|t|on rab the 5 or
posi ti on. Whea R 5?“ Pé‘ts ﬁ&@hﬁ”ﬂ B'Qalﬁ

t hen favour datybgroupi ons for bi s- subst | tut | on are 5 and 6 positions.
10 Suitable positions for substitution for Rg or R7 are the 4, 5, 6 or 7 position, favourably
the 5 or 6 position.

When neither of Rg or R represent hydrogen then favoured positions for bis-substitution
are 5 and 6 positions.

Favoured values for Rg and R7 are hydrogen, halo, triflucromethyl and alkoxy.

15 In one aspect Rg is hydrogen and Rg or R7 represents hydrogen alkoxy, halo, nitro,
trifluoromethyl and alkyl.

In a further aspect Rg and R7 are each selected from hydrogen, halo and alkoxy,
examples include: Rg is halo and R7 is halo; Rg is halo and R7 is alkyl; Rg is alkoxy and R7 is
alkoxy.

20 In a preferred aspect Rg is halo, especially 5-halo, and R7 is halo, especially 6-halo.
Most preferably R is chloro, especially S-chloro, and R7 is chloro, especially 6-chloro.
Examples of Rg include hydrogen, methyl and t-butoxycarbonylmethyl.
Suitably, Rg represents hydrogen.

When X represents an alkoxy group, the alkyl group thereof is preferably an
25  unsubstituted alkyl group.

Suitably, X represents the above defined group N Rg Ry.

In one aspect, Rg and Ry each independently represent hydrogen, alkyl, substituted alkyl,
optionally substituted alkenyl, optionally substituted aryl, optionally substituted arylalkyl, an
optionally substituted heterocyclic group or an optionally substituted heterocyclylalkyl group.

30 In a further aspect, Rg and Ry together represent a heterocyclic group.

When Rg or R, represent alkyl or substituted alkyl, suitable alkyl groups are Cj.¢ alkyl
groups, for example Cy, Ca, C3, C4 and Cs alkyl groups, favourably ethyl, propyl or butyl.



Favoured values for R err] and R err] are hydrogen, halo, trifluoronethyl
and al koxy. 15 In one aspect R6 is hydrogen and R6 or R err]
represents hydrogen al koxy, halo, nitro, trifluoronethyl and al kyl .
In a further aspect R err] and R7 are each sel ected from hydrogen, hal o and
al koxy,  Woeet1ed i nclude: R6 is halo and R7 is hal o; R6PCIER#ISAnd
R7 is alkyl; Rerr] is alkoxy and R7 is al koxy. 20 In a
preferred aspect R6 is halo, especially 5-hal,o, and R7 is halo, especially
6- hal o. Most preferably R6 |s‘i:hl oro, especially 5-chloro,

and R7 is chloro, ewRefRgbl N, EprettnPéubstituted Lﬁm;ﬁﬁp@ﬁb@&dﬁkyﬁhﬂﬁdﬂmﬁw
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het erocycl yl al kyl further aspect, Rs and Rt together

represent a hetero% EE“’@P’BGFP“tRUSEY‘E“ Wien Rs or repr esent
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favoured gtbups ar JWW%?WW%GTMF’“B? %eterogyﬁlmg?qpﬁ ami no) pr opyl
di al kyl
et or ocyel y1 propyl Hatis st hilkted hEEjpeNicBoupS bRt 5. 6. 8t Pefibeed |

substituted alRRffyl, suit abl e al kenyl groups are C[ err] 5 al kenyl groups,
for exanple a (Jerr err
R spprra el b ol e
pyrrolyl, pyramlyl imidazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, furazanyl, thiazolyl and
15  isothiazolyl groups; or partially saturated derivatives thereof, such as 4,5-dihydro-1,3-thiazol-2-
yl, 1H-imidazolinyl, pyrrolinyl, pyrazolinyl, oxazolinyl, isoxazolinyl, thiazolinyl groups.
Suitable 6-membered single ring unsaturated heterocyclic groups are pyridyl, pyrimidinyl,
pyridazinyl, pyrazinyl, triazinyl, tetrazinyl, 1,2- or 1,3- or 1,4-oxazinyl, 1,2- or 1,3- or 1,4-
thiaziny! and pyranyl groups, or partially saturated derivatives thereof such as 1,2- or 1,3- or 1,4-
20  dihydrooxazinyl, 1,4-dihydropyridyl, dihydropyridazinyl, dihydropyrazinyl or dihydropyrimidinyl.
Suitable 7-membered single ring unsaturated heterocyclic groups are azepinyl, oxepinyl,
diazepiny], thiazepinyl, oxazepinyl or partially saturated derivatives thereof.

Suitable, single ring saturated heterocyclic groups comprise 5-, 6- or 7- membered rings.

Suitable 5-membered single ring saturated heterocyclic groups are pyrrolidinyl,
25 imidazolidinyl, pyrazolidinyl, oxazolidinyl, isoxazolidinyl and terahydrofuranyl groups.
Suitable 6-membered single ring saturated heterocyclic groups are piperidinyl,
piperazinyl, tetrahydropyranyl, 1,3-dioxacyclohexyl, tetrahydro-1,4-thiazinyl, morpholinyl and
morpholino groups.
Suitable 7-membered single ring saturated heterocyclic groups are hexamethyleniminyl,
30 oxepanyl and thiepanyl.

Suitable fused ring heterocyclic groups include fused saturated rings, fused unsaturated
rings and saturated rings fused to unsaturated rings.

-4



In one favoured aspect Rt is hydrogen. Sui t abl e heterocyclic
grups _include sinale ring saturated heterocyclic groups, sindle ring.

unsat urated heterocyclic groups, fused ring heterocyclic groups. 10
Fused ring heterocyclic groups include spiro heterocyclic groups.
Suit abl e siw@esr1644g unsaturated heterocyclic groups conpriPxca/EPe6ds? or 7-

menber ed rings. Suitabl e 5-nmenbered single ring
unsat urated heterocyclic groups are furanyl, thienyl, - pyrrolyl,
-pyrazolyl, imdazolyl, triazolyl, tetrazol $t, oxazolyl, isoxazolyl,
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thi azol i nyl dgigiaBieddlof3.3 ylgroups. Suitable 6-nenbered single ring
unsat ur at ed heterocycl | c groups are pyridyl, pyrimdinyl,
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1, 4-
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di hydr oox aZdipymmidinyh 7H-puyisr ﬂyﬂqiﬁﬁly isequinalylobepzelblthienyl. benzafergailopy r azi ny!
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Sui t abl e, s!'ﬁﬂ'se ring saturat ed heterocycl i c groups conprise 5-, 6- or 7-
Suita e ri saturate
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oxazol i di nyare %usgd)u'dpom“lgs sugh ds m@ﬂmmlﬂd@qmgplm tetrahydmxsoqumolyl

Sui tabl e 6- dRyd6teRZofiiy G RRRYICIRISHN LEiRRliAYE
' I di p| pera2| nyfl t et rzglil nyfand180hid %Flmxyl

pi peri di nyl, ydropyranyl 17 3- dloxacy
t et rahydr o- 1, 4- t Suirablespiro hereropyiit gronps ohide oxaspnd[bﬁlﬂw}'u axaspiropdifldecyl, 1,2,4-

nexant byl cARapniS BB, 1 ek A BicEl NIEHASKE L abasf S Sfurlfy,

fused risg het erSlﬁﬁSie'vﬁluGiﬁHR uicllﬂhgﬂm' akw Mbfél did ﬁa%a-hwseﬁlky

UZS aturat edalkoxyalkylr carfox %ﬁ'tyl. car *nsﬂ'nosp hony glkyl? (sugs%%nec{)%g-carbo
biscarbethoxy-hydroxyalkenyl, dialkylaminoalkyl, pyridyl, mono- di- and tri-alkoxypyridyl,
dialkylaminoalkoxypyridyl, aryloxypyridyl, aminopyridyl, substituted piperazinyl, quinuclidyl, -
sawrated heterocyclylalkyl, substituted piperidinyl, (di)azabicycloalkyl, substituted phenyl,

20  substituted benzyl, substituted phenylethyl, 1-imidazolylalkyl, thiazolinyl, (2-
tetrahydroisoquinolinyl)alkyl, 1H-pyrazolo[3,4-d]pyrimidin-4-yl, 7H-purin-2-yl, pyridylalkyl, (2-
pyrimidinyl)piperazin-1-ylalky), substituted pyridazinyl, substituted pyrazinyl, substituted
pyrimidinyl, quinolyl, isoquinolyl, tetrahydroisoquinolyl, tetrahydroquinolyl..

Preferred values for Rg include diethylaminopropyl, 3-amino-3-carboxypropyl, 4-amino-

25  4-carboxybutyl, 3-pyridyl, diethylaminoethyl, 3-quinuclidyl (or 1-azabicyclo[2.2.2Joctan-3-yl),

. morpholinopropyl, piperidinopropy!, 1-methyl-2-pyrrolidinylethyl, 2,2,6,6-tetramethyl-4-
piperidinyl, 2-methoxy-5-pyridyl, 2-methylpiperidinopropyl, 8-methyl-8-azabicyclo[3.2.1]oct-3f-
yl, 1-methyl-4-piperidinyl, 1H-pyrazolo[3,4-d]pyrimidin-4-yl, 2,2,5,5-tetramethyl-3-
pyrrolidinylmethyl, 2-methoxy-4-pyridyl, 1-ethyl-3-piperidinyl, 3-[4-(2-pyrimidinyl)piperazin-1-

30  yljpropy!

Suitabie values for Ry include hydrogen, methyl, Cy_5 alkyl, 2-hydroxyethyl, 2-
methoxyethyl, carboxymethyl, carbomethoxymethyl, 4-hydroxybutyl and 2,3-dihydroxypropyl,
especially hydrogen.

In one preferred aspect R; represents hydrogen.
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are quinuclidyl, 8-azabicyclo[3.2,1]octyl, 9- azabi cycl o[ 3. 3. 1] nonyl ,
1-azabi cycl o[ 3. 3. 3]Jundecyl, 1,9-di azabicycl o[ 3.3.1]nonyl and 1, 5-
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met hoxyet hyl, carboxynet hyl, carbonet hoxynet hyl ,R4-hydroxybutyl and

2,3-dihydroxypropy| especi al ly hydr N I n one
preferred aspect Br esents hydrogen. N
O
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PGELERQS/. 0QLEY Particular exanples of the jnvention are fhe

conpounds of exanple nunbers: 4, 6, 26, 33,

34, 44, 46, 50, 51, 53, 54, 56, 57, 59, 64, 66, 70, 71, 84, 87,96,97, 100 and 103.

As used heWQ921644ec term "al kyl " includes straight or braRFEPIMMSTH al kyl
groups havi ng froml to 12, suitably 1 to 6, preferably 1 to 4, carbon
atons, such as nethyl, ethyl, n- and iso-; 5 propyl "and n- iso-, tert-butyl
and pentyl groups, and al so includes such”al kyl groups when form ng
part of other groups such as al koxy or al kanoyl groups.

Swui tabl e optional substituents for any alkyl ¥€ I ncl ude hydroxy; al koxy;
a group of formula NRlerr] R err] whﬁL. n Refr] and R err] each

i ndependent |y represent hydrogen, optionall % co,r Substituted al kyl,
optionally substitd®ed cycloal kyl, optionally sdbgtltuted aryl, optlonally
10 substituted aryl al kyl, optlonally substituted heterocyclyl, optionally

substituted heterocyclylalkyl carboxy, car boxyal kyl , or

al koxycarb A\ @Egli”pm E| r f | by
substi tut eﬁ%‘f‘er otyclrc EM'JI ?41(05.(,&% ‘E%hlylél"'w %k Q@b' kc'
al koxych 94“ m%k lpyawh asgiefiened
di - al kyl phﬂﬁpaonat e; optionally substitut ed aryl; and opt i onal |y
substituted heterocyclyl. 15 A pref erred al kyl substituent is

NR[err]Rlerr], Mueéhmﬁummmm%mbhdwmmwwamrﬂkcnyl groups
hyd gcmﬂ'ﬁ Lobbn f@,ﬁﬁ},ﬁm
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noi eti es OP”F‘&“ ?‘&é'e(a) (b), (c), (d) and (e): [err] WO

96/ 21644 _—
PCT/ EP96/ 00157 As used herein, the term "aryl” includes phenyl and naphthyl, especially phenyl.

Suitable optional substituents for any aryl group include up to 5 substituents, suitably up
10 3 substituents, selected from alkyl, substituted alkyl, alkoxy, hydroxy, halogen,
15  trifluoromethyl, acetyl, cyano, nitro, amino, mono-and di-alkylamino and alkyicarbonylamino.

Preferred optional substituents for any aryl group are selected from isobutyl, hydroxy,
methoxy, phenoxy, diethylaminoethoxy, pymolidinoethoxy, carboxymethoxy, pyridyloxy, fluoro,
chloro, amino, dimethylamino, aminomethyl, morpholino, bis(carbethoxy)hydroxymethyl,

Suitable arylalky] groups include aryl-Cj_3-alkyl groups such as phenylethyl and benzyl
20  groups, especially benzyl.
Preferably, substituted aralkyl groups are substituted in the aryl moiety.

As used herein, the terms "heterocyclyl™ or "heterocyclic” include saturated or’
unsaturated single or fused, including spiro, ring heterocyclic groups, each ring having 4 to 11
ring atoms , especially 5 to 8, preferably 5, 6 or 7 which ring atoms include 1, 2 or 3 heteroatoms
25 selected from O, S, or N.

Suitable optional substituents for any heterocyclyl or heterocyclic group include up to 5
substituents, suitably up to 3 substituents, selected from alkyl, substituted atkyl, alkoxy, hydroxy,
halo, amino, mono- or di-alkyl amino, alkoxycarbonyl, hydroxyalkyl, alkoxyalky!,
hydroxyalkoxyalkyl, alkoxyalkyloxyalkyl, aryl, aryloxy and heterocyclyl. '

30 Preferred optional substituents for any heterocyclyl or heterocyclic group are selected
from isobutyl, hydroxy, methoxy, phenoxy, diethylaminoethoxy, pyrrolidinoethoxy,



[err] wherein A represents al kyl, suitably Cerr] alkyl, Alerr] is
al kyl, suitably C14 alkyl, and Ra, Rbo, Rlerr] 5 _ Rd and Re each

i ndependent |y represent hydrogen, alkyl or aryl and Ru and Rv are as

defi ened above. As used herein, the term "al kenyl"

I ncd udes strai oiwooeied anched chai n al kenyl groups havi ngPCTERSSNOISDH
12, suitably 2 to 6 carbon and al so i ncludes such groups when form ng part
of . ot her groups, an exanple is a butenyl LQgroup, such as a 2-but enyl
group. 10 Sui tabl e optional substitdents for any al kenyl group

i ncl udes the alckiboxyiheidxy Epyi‘ﬂ&li’x fluoro]ENIbiop o AldaEAylamino, aminomethyl, mépholiy]
her-ein, the term ude henyl and naphthyl, especially phenyl.
Sui t abl e optlor?é‘;ﬁ(cag‘ffé?f‘y)?‘&@m any aryl group i ncl ude up to 5

substituents. sui ta%ﬁ’thﬂﬂvoﬂanoeo?&bu%tﬂé‘?ér&ﬁ& InSto "RRdr6GBYink1uQER Areteddnee to

substituted al Kﬁ f cﬁﬁxy’ hydr oxy, hal ogen, 15 trifluoronethyl, acetyl,
"'cyano, nitro, no- and di - al kyI am' no and aI kyI car bonyl am no.

Preferred ogtional e
i sobut yl, h§dr ox ms&ﬁ@xy, enoxy, g‘h am noe L'%ﬁ{t’ hitab1§ fluoro and
pyrroli di noet hé W xy, pyridyl oxy, fI uor o, chI oro, am no,

di met hyl am no, am' n y hol i n I s(car o] th
Sui tabl e aryl al kyl %ﬁ'ﬂ pﬁfﬁ!ﬁ@ Ibde m%&w&i ﬂ’gﬂe Xsecompounds
phenyl et hyl anowherein R {-Raontains ohipal alkybehains dré ghitabearlyin. atoms and may therefore provide

Preferably, sulyghdoisshies cFie d&ﬂpoﬁﬁ@bﬁﬁnﬁ\ﬂ@(ﬁ Uh%nh&éﬁh@&e:&téhd& E?alﬁix&bm&ﬁﬂx&k)forms
As used herﬁln the terns f)Eterog?s eter%gycllc I ncl

Saturated P of thegRmppEds g, ROBRPOR AT RS ST, opipgjng racemmmes
het erocyclic gr abpdﬂemnmmsqnemﬁongsmaybe&pmwdormsoigednmrfmmthegpntbﬁl ly
5 to 8, prefer %Bﬁ\)énﬁana@nﬁfhoas Hing Biveh %ﬂﬁ{-ﬁxﬂ%bé Mh&%g&n&nﬂ&nﬁs@ﬁbﬁk&ﬁ& Bf's

25 selected fromO ul tabl e Optional substituents
for any heterom BFy'mﬂs%‘rocycl ic group include up to 5

substituents, suita

substituted aI kyl, Lith oxyl ‘ﬁdg &ht(]')’ﬁﬂég?sgés?ﬁ%%&fﬂl mng&%‘?ﬁhcecapﬁxlftmone
anmi no, al kdRyc#&F MSWWWF k'fh mmrmnyapnd;uo all such ISRWE%%WRQWQFWPO“MS
al koxyal kyl oxy f Pdfnulﬁ%cluﬁﬁyhﬂ&mﬁﬁémbﬁt'ﬂfewmmisomﬁ@fm may be separated one

f d
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di et hyl ami noet Mencgwthqﬂs, Qﬂlﬁb‘gﬁhé@f the compounds of the formula e{) are pharmaceutically
acceptable salts.

20 Suitable pharmaceutically acceptable salts include acid addition salts and. salts of carboxy
groups.

Suitable pharmaceutically acceptable acid addition salts include salts with inorganic acids
such, for example, as hydrochloric acid, hydrobromic acid, orthophosphoric acid or sulphuric
acid, or with organic acids such, for example as methanesulphonic acid, toluenesulphonic acid,

25  acetic acid, propionic acid, lactic acid, citric acid, fumaric acid, malic acid, succinic acid, salicylic
acid, maleic acid or acetylsalicylic acid.

Suitable pharmaceutically acceptable salts of carboxy groups include metal salts, such as
for example aluminium, alkali metal salts such as sodium or potassium and lithium, alkaline earth
metal salts such as calcium or magnesium and ammonium or substituted ammonium salts, for

30 example those with C1_g alkylamines such as triethylamine, hydroxy-Cj_g alkylamines such as
2-hydroxyethylamine, bis-(2- hydroxyethyl)-amine or tri-(2-hydroxyethyl)-amine,
cycloalkylamines such as dicyclohexylamine, or with procaine, 1,4-dibenzylpiperidine,
N-benzyl-p-phenethylamine, dehydroabietylamine, N,N'-bisdehydroabietylamine, glucamine,
N-methylglucamine or bases of the pyridine type such as pyridine, collidine or quinoline.
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di et hyl am no, am nonet hyl, norpholino, bi s(car bet hoxy) hydroxynet hyl
For the avoi dance of doubt a reference herein to "heterocylic" includes a
reference t owoosniesd heterocyclyl™. 5 As used her ei RCT/EPSSOOET M
"hal 0" includes fluoro, chloro and brono, suitably fluoro and chl or o,
favourably chloro. Certain of ,the carbon atons of the
conpounds of formula (1) - such as those co#‘pounds wherein

Rlerr]-Rerr] cormeaﬂssabaéﬁéf:ﬁémp&h@g&wkﬁnmmﬂepﬁmanﬁmceﬂﬁbmy
therefore prol ereoi soners of the conpound of fornula (1). The
i nvention ex‘P‘fﬂ&s sl“ﬁhﬁw E’é”t‘%‘rcm someric forms 10 of the compounds of

formula (1) incl nﬁﬂ pﬁﬁa racemat es
. The dlfferent S ere0| sorrerl C § 9 ?Ee sepa @Egp resthg“&% one fraqom

the other byPh tically aceeptable ma al ag intermpdig on0f Pharmaeauticallyy
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such isomeric forAgompornd ¥f FRMARDIGT asalttl}or erddf of 50RHiEthredf, imiay bk Prepared:
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from t he ot ha) bmwmmwwfmapﬁhmmmamydmmwdpﬂoﬁmyai ned

by conventl i ds of
the formul a ar eagh W#M*mﬁoma%%gg? fﬁﬁé%&é&gﬁa &P%W
Sui t abl elthhafonmound Pieptabl e salts include acid addition salts and
salts of carboxy groups. Sui t abl e pharmaceutically
acceptable acid addition salts include salts with inorganic acids

such, for exanple, as hydrochloric_gs{d, . rom c acid, orthophosphoric
acid or sul phuric acid, oFlgu g&¢i ds such, for exanple as
met hanesul phoni c acid, tol uenesdﬂ, Ry 28 20acetic acid, propi onic
acid, lactic acid, citric acid, fumaric -Cld malli c acid, succinic acid,

salicylic acid, maleic acid or acetyl sB}icRic aci d
Sui t abl e pharmaceut i caI | y acceptabl e sal't& of carboxy groups@@ncl ude net al
salts, slch as or exanple alumnium alkali metal salts such as

sodi um or povkeren R, Bﬂ&uﬁdﬂﬁﬂﬁﬂd Riiaes asdlefinedd in melation to formuly (Ds with 4 reagent os

cal ci um or magnesi um and amoni um or substi st ed armoni um salts, for 30

exanpl e those vvith C[err] al kyl am nes sugh @ et hyl am ne,

hydr oxy- (] er r |_k m nes such as 2-Inydroxyet hyl ami ne %2

hydr oxyet hyI rmsammfswée hyIR,- am nemtoamme%yﬁqhs definedes
such as di E‘ﬁ@y amne, or with procaine, 1 ,4-dibenzyl piperidine,
N-benzyl * r;%]'m ePhyl ani ne, dehydr oabi et yl am ne,

N, N- bi sdehy ab'fﬁ}%&gﬁf@g spg/f?{)#ﬁ%h? hete Ra.re etrnTE ta%l%' gf t%g'ago%e%eﬁpe%%gﬁnuq;

t he pyrldlne pe S urno
(a) an Ry, represents hydrogen, alkyl or optionally subsmuted aryl , by treatmg a compound of

formula (III):

20 s {am

wherein R4, Rg, R7 and Rg are as defined in relation to formula (I) with a compound of formula
Iv):
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Swi table solvates of the corrpounds of the formula (1) are pharmaceutically
accept abl e sol vat es, such as hydrat es. The salts and/ or
sol vates of the corrpounds of the formula (1) which are not
phamaceut i cal WP 9sR1sept abl e nay be useful as intermediates i nPEHEPIGO0IST
preparation of pharmaceutically 5 acceptable salts and/or sol vates of
conmpounds of fornmula (1) or the conpounds ,gf the forrmula (1)

t hensel ves, and as such form anot her a ecty, f the present invention.

‘A conmpound of forrmula (I) or a salt thef*eoffor a solvate thereof, may be

prepar ed: (a) for conpoun f ) wherein Ra represents
hydr ogen, al kyl or optionally i yl and Rb represents a
moi ety of the above defined fornula (@), By reacting a 10 corrﬁgynd of
formula (11): [err] wherein R2, R3, R4, R6, R7 a Rlerr] are
as defined in relation to formula (1), wth a reagent [err] capabl e
of converting a noiety of formula [err] into a noiety of the above

defined 15 <whereinR3,Rg)R3and X are as défijed id relation npthe norspainds of forrhula (1) ind\R¢g isca
Ra represent f dﬁwu n?:fré‘ 113%vin
represents hf/cdfl éfg?b%rﬁTaor optlonﬁﬁ;&?u stifut dmary ,%@Qtﬁ}eat |%1g a
conpound of Brnula (1)

(i) converting on¢ compound of formula (I) into another compound of formula (I);

(i) removing any protecting group;

(i) preparing a salt or a solvate of the compound so formed.

10 In reaction (a) above, a suitable reagent capable of converting a moiety of the above
Rs

Wo

defincd formula  * " into a moicty of the above defined formula (a), includes
conventional reagents used to convert C=0 bonds into carbon carbon double bonds, such as
Wittig or Homer-Emmons reagents, for example those of formula (V):

. Xz-(|>H-co-x,
15 OR, W)
wherein R is as defined in relation to the compounds of formula (I), X1 represents X as defined
in relation to formula (I) or 2 group convertible thereto and X represents a moiety (RgO)2P(O)-
wherein Rg is as defined above or a group Ph3P-.

The reaction between the compounds of formula (I1) and the reagent capable of

\)s\(o

20 converting the group of formula Re R, into the moiety of formula (a), may be carried
out under the appropriate conventional conditions, depending upon the particular reagent chosen,
for example:

When the reagent is a compound of formula (V) wherein X3 is a moiety (RgO)2P(0)-,
then the reaction is carried out under conventional Horner-Emmons conditions, using any



[erf] 20 wherein R4, R6, R7 and R8 are as defined in relation to

fornula (1) _wWith a conpound of farmula NERN WD 96/21644
PCT/ EP96/ 00157 [err] wherein Rerr], R2, R3 and X are as

defined in relation to the conpounds of fornmula (1) and Rerr] is a
CLerr] al kwosnae@d; and thereafter, as necessary, carryi ngrCUEPIGMISDr nore

of the followng 5 reactions: (i) converting one conpound of formula
(L) into another compound of formula (1); (ii) renoving any
protecting group; (iii) preparing H salt or a solvate of the conpound

so for [f?d- suitaBle, aprotic s}glv‘eﬁt fb?%&iﬂpﬁadﬂ%mﬁ&%ﬁb&ﬂ k%ﬁ?s%em%lﬁem@ab! et of
2o ety oRvipgee D S0 SRR, dipbineydichloromEpte feeleli AF0E, spsuifite, N ©
reagent s umethylpyrrolidone, and cheddikeon arixtures heveof i preferablylananhydroussolyesti@ 2 such as
Wttig or [deipefiurEpriting £a8Hle Fate bPfonBATURIS the reQiRd Produet, Edrlveniently at
5 ambient temperature or at an elevated temperature, such as a temperature in the range of from
30°C 1o 120°C; preferably the reaction is conducted in the presence of a base.

Suitable bases for use in the last above mentioned reaction include organic bases, such as butyl
lithium, lithium diisopropylamide (LDA), N,N-diisopropylethylamine, 1,5-diazabicyclo{4.3.0]-5-
nonenc (DBN), 1,5-diazabicyclo[5.4.0]-5-undecene (DBU), 1,5-diazabicyclo[2.2.2Joctane

10 (DABCO), and inorganic bases, such as sodium hydride ; preferably sodium hydride, and
generally the reaction is carried out in an inert atmosphere such as nitrogen.

When the reagent is a compound of formula (V) wherein X» is a moiety Ph3P-, then the
reaction is carried out under conventional Wittig conditions. Usually, the reaction is carried out
in the presence of a base, in any suitable aprotic solvent. Suitable bases are organic bases such as

15  wiethylamine, trimethylamine, N,N-diisopropylethylamine (DIPEA), pyridine, N,N-
dimethylaniline, N-methylmorpholine, 1,5-diazabicyclo[4.3.0]-5-nonene (DBN), 1,5-
diazabicyclof5.4.0)-5-undecene (DBU), 1,5-diazabicyclo[2.2.2]Joctane (DABCO) and inorganic
bases such as sodium hydride, caesium carbonate, potassium carbonate, preferably sodium
hydride. Suitable solvents are conventional solvents for use in this type of reaction, such as

20  aromatic hydrocarbons such as benzene, toluene or xylene or the like; DMF, DMSO,
chloroform, dioxane, dichloromethane; THF, ethyl acetate, acetonitrile, N-methylpyrrolidone or-
mixtures thereof, preferably dichloromethane. This reaction is carried out at any temperatmre
providing a suitable rate of formation of the required product, conveniently at ambient
temperature or at an elevated temperature, such as a temperature in the range of from -20°C to

25  140°C, preferably in the range of from about room temperature to the reflux temperature of the
solvent.

The reaction between the comp;)unds of formula (III) and the Horner Emmons reagent of
formula (IV) may be carried out under conventional Horner Emmons conditions such as those
described above.

30 A compound of formula (IT) may be prepared according to the reaction sequence shown
in Scheme (I) below

35



[err] wherein R err] is as defined in relation to the conpounds of

formula (1), X err] represents X as defined in relation f = W I e
or a group convertible thereto and X2 represents a noi ety (QEE‘)}% ﬁAé dEEN
wherein Rerr] is as defined above or a group Ph3P-. LACED
reacti on bet waoedgiesaconpounds of fornula (I1) and the reagemwcTEPpRRIS? Of
[err] 20 converting the group of fornula [err] into the noiety of
formula (a), may be carried out under the appropriate conventional

condi tions, depending upon the particul ar ré&gent chosen, for exanpl e:
Wien the reagent is a compound of formul &chdphe pperein X2 is a noiety
(Rlerr]O2P(O) - then the reaction is carried out under conventi onal

Hor ner - Enmons condi tions, using arEBrror! Bookmark not déffned5/ 21644

PCT/ EP96/ 00157 suitable, aprotic solvent for exanple an aromatic
hydr ocar bon such as benzene, toluene or xyl ene, DMF, DMSO,

chl oroform di ne d| chI oro hane, preferably. THF, acetonitrile, N

net hyl pyrr ol |H ifigation mentioned below, g@fRS’MBér%(i)IWTWRS arc as

anhydr ous %old&ﬁnﬂumlaaontomecompmndsadﬂiommxmn ding a suitable rate of
formati on of the required product, conveni ently at 5 anbi ent tenperature
or at an el evated ﬁl‘ﬂﬁﬁ“a@ﬁ}ﬂ Schome () may be Qamqs!emaumsathnmrmmemronﬂrom

30C 10 120 o pebladu; i exmiyly vhoh R athdeVID awbo”%%ad""‘?“oﬁﬁ‘°%§*§‘?§§fn°f :
ase. s V. i |
i ncl ude organi ¢ @agﬁgbﬁi’g%ﬁgcggfﬁﬁwh”mw VHW# g compound

di i sopr opyl anfiBeA mwlmmmﬁwwwmmm by the Wittig reaction of keto
1- 5- di azall) cyderivheives offorfaula (VIII) wxﬂ'ptﬂs @O ropriakd phosphonium salt (route A) sm m?;e
%ﬁ I "

15- di azabi CY Cdobiitiods Ohic Eax‘é'}qg&ﬁﬂ\ sﬁrﬁrﬁﬁzabl ple CIBrtg%&gB

(DABCO, and 1 norgani c bases
hydri de, and Adam: g&be\ﬂelr ,IPyi'lQ]@%&mm Angews qunrlmeci'doﬁngll.ﬁ GAS Gi%&)t
n the reagent is a conpound

at nosphere such as_.ni traqgen Whe
of fornula (V) whsPlS "FF‘SQg" ptcomnoundsiof fospula (VIH)with the above mentipaed phosphopiym
carri ed out saligarecamicd notiin ﬂmlpré&‘.ﬂaegaf abastiih agysuitatle sulveny. Suithtde bRscinthde | S
carried o or wwest Elfchﬂgﬁﬁﬁx.:ﬁh gﬁng ﬁmnh, -af;)sﬁﬂt) {FEA
sol vent. Sui ta ar.e_or I}ﬂ ases suc riglsﬁn éllﬂ%klﬁ r%(&r?e )
trimethyl ani ™ m neelg-diagghiaygloff3. ]\ﬁnonene (DBN),
di met hyl ani | i h&dlambmtcquﬁ AB]- ﬁhmdemm: (DBIB), dﬁaﬁdabxcyuld;[ﬁ[l@]&tﬂie ®ABOOYsnd
(DBN), 1,5- inorganic bases, such as sodium hydride, caesium carbonate, potassium carbonate. Suitable
solvents include conventionally used solvents, for example aromatic hydrocarbons such as.
20 benzene, toluene or xylene or the like; DMF, DMSO, chloroform, dioxane, dichloromethane,
THF, ethy! acetate, acetonitrile, N-methylpyrrolidone and the like or mixtures thereof. Preferably,
the reaction is carried out at a reaction temperature of in the range of about-20°C to 140°C,
preferably about room temperature to the reflux temperature of the solvent.

When a compound of formula (VIII) is reacted with a substituted

25  carbethoxymethylphosphorane (route B of Scheme (I)), the carboxylic ester obtained is then
converted into the corresponding alcohol with a reducing agent, suitably a complex metal
reducing agent such as lithium aluminium hydride (LiAlH,), diisobuty! aluminium hydride
(DIBAH) or lithium borohydride (LiBHy), in any suitable aprotic solvent for example methylene
dichloride, chloroform, dioxane, diethyl ether or THF, at any temperature providing a suitable

30  rate of formation of the required product, such as a temperature in the range of from -30°C to
60°C, for example at room temperature. Then, the intermediate alcohol is oxidised to aldehyde

. (I) with an oxidising agent such as manganese dioxide, periodinane (Dess-Martin reagent),

pyridinium chlorochromate (PCC) or pyridinium dichromate (PDC) or a combination of oxalyl
chloride and DMSO (Swern reaction), preferably manganese dioxide in methylene dichloride.

This Shieet Has Been R,
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di azabi cycl o[ 5. 4. 0] - 5-undecene (DBU), 1, 5-diazabicyclo[2.2.2]octane (DABCO
and i norganic bases such as sodi um hydride, caesium carbonate, -

pot assi um car bonate, preterably sodium ydride. Sultable solvents are
conventional solvents for use in this type of reaction, such as 20

aromatic hyg &@ns such as benzene, toluene or xylene orpdrpobndis? DMV,
DVBO, chl oroform dioxane, dichloronethane, THF, ethyl acetate,

acetonitrile, N-nethyl pyrrolidone or m xtures thereof, preferably
di chl oronet hane. This reaction is carriedj8ut at any tenperature
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12 Chem. SocS(l(mrlB% {1980); J. Org. Chem., 44, 719 (1979); Synthesis, 1982, 391; and

Tetrahedron Lett. 1982, 2183.

A compound of formula (IV) may be prepared according to the reaction sequence shown
10  in Scheme (II) below.

Scheme (II)
, ) Ph,P—( R, OR, P{ORg)q R, OR,

0 cox, /H)\ — )ﬁfl\
cu/k( _— > Cl CO-X, (R,0),PO CO-X,
R2 2 R?

(IX} (%) (IVA)

l

(v)

15 wherein, subject to any qualification mentioned below, R, R2 and R3 are as defined in relation
1o formula (1), Rg is as defined in relation to formula (IV) and X is as defined in relation to
formula (V).

Compounds of formula (X) are prepared by reaction of, preferably anhydrous,

chloroaldehydes or chloroketones of formula (IX) with suitable phosphonium compounds using

20 the appropriate conventional procedure as described above for the Wittig reaction; conversion of
intermediate compound (X) into the desired compound (IV) may be effected by reaction with a
suitable trialkylphosphite (RgO)3P wherein Rg is as defined above, and the reaction is performed
in any conventionally used solvent, preferably the trialkyl phosphite, and at a suitable reaction

_temperature, preferably at the boiling point of the solvent. For example from Scheme (III): the

25  chloroacetaldehyde (IX) was treated with methyl 2-methoxy-2-(triphenylphosphonium)acetate
bromide in the presence of DIPEA in chloroform and the intermediate (X) so obtained was
converted into compound (IV) by refluxing in trimethyl phosphite.
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PG/ EP96/ 00157 wherein, subject to any qualification
mentioned below, R err], Rerr], R4, Rerr], R6, R7 and R8 are as 5
defined in relation to the conpounds of fornula (1) The
reactions in WO8H6dd ) may be carried out using the appropri

conventi onal procedure, for exanple: when Rierr]= H al dehyde (VI I) can
react with aliphatic al dehydes of formula (VI) in presence of bases
such as sodi um or potassium hydr oxi de af f opgli ng conpound (rry.

Al ternatively, co ounds of rrrul be ared by the Wttig
reacti on of keto 1 @f&)swéexmqowg Tding to thezeagtion ssauense o
phosphoni um sslim(inSdlemeAIII)dxluvg t he reaction conditions which are
known in the art and described, for exanple in "The Wttig Reaction", R
Adams Ed., Vol. 14, p. 270 (1965) or in o IBhem Int. Ed. Engl., 4, 645

(1965) . The reaction of cquﬁounds of ornul a (Vbh ) with the
above nentioned p phoni urﬂ“ﬁ"i‘“ﬂﬁal ts pre carrl edt'%ut |n th presence of

a base in any suit®p|e solvent. Suitaly s Thcruak gokc bases,
such as triethyl am Hré?xtt ri met hyl am ne, NN-dii'sopropyl et hyI arnarre (Dl PEA) ,
pyridine, N, N-dinet ani |l i ne, N-nethyl hol Y = PhaP
1, 5- di azabi cycl of 4. .iO] -5-nonene (DBN), fal] (ORg)s (V). X = PhaF]

i cycl of 2. 20%] oct ane

1, 5-di azabi cycl o[ 5. 4. 0] - 5-undecene (DBU), 1,5-diaz

(DABCO) and I nor gani c ases such a§1@]@d| um h I de, cae

carbonate, potassiu SUI tahle sol yen s ]

conventional ly usedn@o@i&g exanpl Bl\goﬂ%g C hydrol‘,(51 bons scL?(ﬁ‘i as 20
benzene, toluene or xyl ene(&lﬂ) the Iike; O chlor RVPREL(%CQW&

di chl or onet hane, THF, ethyl acetate, acetonitrile,

N- et hy| pyst r olheseinSsubjeet tb h@ d,uahaca%n masﬁweawbb}ek?&}d Rﬁaﬁfaea&mex in relation td Ne

bout - 207 er r PS8R X s iRl in BB BB EEY + oom t erper ature to the

reflux tenperat ur eryafstabtiify mdiri Kan o-alkoxycarboxylic ester of formula (XI) which is
commercially available or which is prepared according to the methods known in the art, for
example those reported in Rodd's Chemistry of Organic Compounds, Vol ID, p. 96 (1965), S.

10 Coffey Ed., Elseviers. The compound of formula (XI) is reacted with an N-haloimide, for
example N-bromosuccinimide in the presence of a radical producing agent such as
azobisisobutyrronitrile or benzoyl peroxide in a suitable solvent such as carbon tetrachloride,
benzene, for example carbon tetrachloride and at areaction temperature in the range of from

-30°C and 80°C, for example at room temperature; examples of such a reaction may be found in

15 the literature, for example J. Org.Chem., 41, 2846 (1976). The halocompound obtained, of
formula (XTI), is then reacted either with triphenylphosphine or with a trialkyl phosphite
P(ORg)3 to give the required compound of formula (V) as shown in scheme (III).

‘When the compound of formula (XI1) is reacted with triphenylphosphine, the reaction is
performed in any conventionally used solvent , for example dioxane, tetrahydrofuran, , benzene,
20  xylene or, preferably, toluene at a suitable reaction temperature in the range of from -30°C to
80°C, for example at room temperature (examples of this conversion are reported in the
literature, for example in Chem. Ber., 97, 1713 (1964)).

When the compound of formula (XII) is reacted with trialkyl phosphite P(ORg)3, the
reaction is performed in any conventionally used solvent, preferably the trialkyl phosphite, and at
25  asuitable reaction temperature, preferably at the boiling point of the solvent (examples of this
conversion are reported in the literature, for example in Liebigs Ann. Chem., 699, 53 (1966).

Alternatively, a compound of formula (V) in which R is (RgO)2PO may be prepared
using the procedure depicted in Scheme (III), by reacting a diazophosphonoacetates of formula



When a conpound of forrmula (VII1) is reacted with a substituted 25
Carbet-hexyai-yphaspharane (route B of Schepe (1)), the carboxylic ester

obtained is then converted into the correspondi ng al cohol with a
reduci ng agent, suitably a conplex netal " reduci ng agent such as

| i tshi um al unwWe9e16d4dri de (Li Al H4), diisobutyl al um ni um hy@CTaEr600157

(DI BAH) or |ithium borohydride (LiBHerr]), in any suitable aprotic solvent
f or- exanpl e net hyl ene . dichloride, chloroform dioxane, diethyl ether
or THF, at any tenperature providing a suffable 30 rate of for rration of

th Qi C
oo Gopa MQ&%&@%?%% nper*%r%*‘ﬁl‘%%ﬁﬁﬁ’j;ﬁ o bk

al cohol is ® such as

manganese Oﬂ'wdhdﬂonmsm umo(rnemrmms, 8995:(1692). pyri di ni um
chl orochromate (PCC) or pyridiniumdichromate (PDC) or a conbination of

gxal 'ylj . c h| Bheicompowntls of Aoma (B, (Y bandi WHY), %&znpom@&ezm
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When Re | s Gafeditd-0maChep, 41,157 198D Betrpmres. - ABHH(1980% Teaherap 4 e
directly 443 (1988 a corrpound of formula (MII1) by Wttig or Homer-Emons
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Schenme (1 1)moiety of the 4b8V€ defined formula NR¢R;. Such conversions are shown below in Scheme (IV):

15 Scheme awv)
Ry
OR,
W W
R, R,
NHRsRt + Condansing agert
¥ Xg=OMe 2;2&9 : R,
NHRsRUAIMeg A ' 'n, oR,
p -
N COOR'
NHRsR
. Bas; R, oR, Ry R,
CONRsRY coar
Deprotaction or
on l further elaboration
funther slaborasion
R R
Ry 7 R oR, Re oA,
R N Z NP Scox Ry N ZNP Neox
Rl R‘ a’ R. a‘ nl
(X=NRgR,) ' (X=OR)

wherein, subject to any qualification mentioned below, R2, R3, R4, R5, Rg, R7, Rgand X are as
defined in relation to the compounds of formula (I), Rg is Rg or a protected form thereof, Ry is
R; or a protected form thereof and R' is X when X is an alkoxy group.



(1v) 15 wherein, subject to any qualification nmentioned below, Rerr],

R2; and R3 are as defined in relation to formula (1), Rerr] is as

defined in relation to formula (IV) and X err] is as defined in relation to
formula (V). Compounds of fornula (X) are prepared by reaction
of ; pref er abl ywaségssous, chl or oal dehydes or chl or oket onRGIERHUFHL| a

(I'X) with suitable phosphoni um conpounds using 20 the appropriate
conventional procedure as described above foi the Wttig reaction;

conversi on of i nt er medi at e conmpound ( X) ‘Tnto t he desired conmpound (I1V)
may be effected bymememonw'fbhemmpoundotﬁormﬂhd)imaidd;ekphnmﬂn’dbéfoxmula(l)

fr?rg;;] (c:)z)ﬁ\ljent | gnal fﬂg(lljlsnzt r??%f er e%ﬁ&ﬁl#&t rl aﬁf‘?&n#lostﬁﬁw and

at a suitabl eMestioned Gﬂnwsm? é\ﬁ%ﬂ’& whergip mms aétydfwmnqrﬁg alkgky,grogp
the sol vent Finto ecompiund whereirSKirepreseats ainjoiety bfthe above defidfommilaNReRy/stantthed

was treateg Wyl enyl phosphoni unm acet at e

brom de |n§It he pr@%hg%%% n cfh{l%vfp%form and the internmediate (X) so
Oﬁt ai Ee? was () whefi X alko bymhﬁcnﬁnﬂgmesﬁmrehﬁnﬂebwﬁmhy&o% f5prbville a
phosphite.

/[ 216
PCT/ EP96/ 0015 9ompound of f ) whietg %madg“%?’w for prgpating compounds
prepar ed accomhessin X sepresents emcmnf the abayn defined foan‘NRgRtL tmeaSinp avith a(cofmippund of

bel ow formula HNRRy wherein Ry andREareasdeﬁntedabovaorb(gPo e”éd:ﬂp&xﬁ&sf&f
ere u 0 _an ua at i nment i one W,
R[ err] Z&as ﬁmﬁr@ hegeip gﬂ l'g'l"lle “@‘ by treating with a compount o ormata KOH wherein
R' is the required alkoxy group; and thereafter optionally deprotecting; or
(ii) when X is hydroxy, by using analogous procedures to those mentioned above in (T).

Preferably the reaction with the compounds of formula HNRgRy or with compounds of
formula R'OH takes place after activation of the carboxylic group.

15 A carboxyl group may be activated in conventional manner, for example, by conversion
into an acid anhydride, acid halide, acid azide or an activated ester such as cyanomethy} ester,
thiopheny! ester, p-nitrophenyl ester, p-nityrothiophenyl ester, 2,4,6-trichlorophenyl ester,
pentachlorophenyl ester, pentafluoropheny! ester, N-hydroxyphthalimido ester, 8-
hydroxypiperidine ester, N-hydroxysuccinimide ester, N-hydroxybenzotriazole ester, or the

20  carboxyl group may be activated using a carbodiimide such as N,N'-dicyclohexylcarbodiimide -
(DCC) or 1-ethyl-3-[3-(dimethylamino)propyllcarbodiimide hydrochloride (WSC), either in the -
presence or the absence of hydroxybenzotriazole (HOBt) or 1-hydroxy-7-azabenzotriazole
(HOA); or it may be activated using N,N’- carbonyldiimidazole, Woodward-K reagent,
Castro’s reagent or an isoxazolium salt.

25 Condensation of an activated carboxyl group with an amino group or with an alcoholic
group may be carried out in the presence of a base, in any suitable solvent.: Suitable bases
include organic bases, such as triethylamine, trimethylamine, N,N-diisopropylethylamine
(DIPEA), pyridine, N,N-dimethylaniline, 4-dimethylaminopyridine (DMAP), N-
methylmorpholine, 1,5-diazabicyclo[4.3.0]-5-nonene (DBN), 1,5-diazabicyclo[5.4.0]-5-undecene

30 (DBUL), 1.5-diazabicycio[2.2.2]octane (DABCO), and inorganic bases ,such as potassium
carbonate. Suitable solvents includeconventionally used solvents , for example DMF, dimethyl
sulfoxide (DMSO), pyridine, chloroform, dioxane, dichloromethane, THF, ethyl acetate,
acetonitrile, N-methylpyrrolidone and hexamethylphosphoric triamide and mixtures thereof. The
reaction temperature may be within the usual temperature range employed in this type of

35 condensation reaction, and generally in the range of about -40°C to about 60°C, preferably from
about -20°C to about 40°C.



formula (1) and X/ err] is as defined in relation to formula (V).
The starting opterial is an [err]-alkoxycarboxylic ester of formula (XI)

which is comercially available or which is prepared according to the
nmet hods known in the art, for exanpl e those reported in Rodd's

Chem stry otvo@sgpsasc Conpounds, Vol ID, p. 96 (1965), S. lecizEesddeesr Ed. ,

El seviers. The conmpound of fornula (XI) is reacted with an N-hal oi m de, for
exanpl e N-bromosuccininide in the presence of a radical producing agent
such as azobi si sobutyrronitrile or lRenzoyl pergxide in a suitable
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this cgpv m%%ﬁemm literature, for exanple in Chem

Ber., 97, 713 (1964§ When t he conpound of formula (XII) is
reacted with trAWaﬁvel@hﬂﬁP&bbﬁoPém bridPof fofdula ( I)mwlﬁélﬁxfid?fmgf t
ri

phosphat . *‘éﬂ%’f‘xnﬁ%ﬁt’“"%ﬁﬁfeﬁér ﬁ@aéﬁsiﬁﬁ%nﬁgﬁae&at" RSk (e

boi | i ng pofampognd ef fernyela b’mﬂmwmﬁnduﬁbnnulaHNRykpmﬂmmeme&fa
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Schene (| |9eprotegling epeanverging the comppunsof fomusla ) m\dscll)x i§ NRpB}-nto a compound

WO 96/ 2164 formula (T) in which X is NR,R;.
PCT/ EP96/ 00157 (XI'11) with an al cohol or phenol of fornula
Rl err] OH, V\/nerél'tntﬁﬁlkylal}mmﬁumswgetftn érﬁbl&?@ﬂtﬁe&bbwmﬂtﬁnedreacnoﬂh in

t he prese%n;g m &’g%’m{,ﬁﬁ@é for
exanpl ﬁ) in unt t rde‘l%"gh?ﬁr ('ﬂggﬁ&gsgquﬁ{} t#nhg 3991
(1992)%0  preferably 25 g the the Starting;materiaf ynd vrqayumwrfnm ingre
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Chem , 75‘; Z’%@% g%r ocyc aﬁé’SﬂEéﬁk%%%ﬁlﬁ%magﬁxH% dy on
443 ( 1 98 8)d1mc oxyethane or the like. Préferably the condensation is carried out in an anhydrous solvent,
and at a reaction temperature of about, generally -20°C 1o 120°C, preferably about 0°C 1o the
25  reflux temperature of the solvent.

Amines of general formula HNRgR; may be prepared using the methods known in the art
for the preparation of amines, for example as taught in Houben-Weil, Methoden der Organischen
Chemie, Vol. XI/1 (1957) and Vol. E16d/2 (1992), Georg Thieme Verlag, Stuttgart.

In particular, amines of the general formula HNRgR; wherein one of Rg and R, represents
30 hydrogen and the other represents a moiety (a), (b), (c), (d) (e) as defined above or a particular
example thereof, are prepared according to the methods summarised in Scheme (V) below:



The conpounds of forrmula (VI), (I1X) and (XI) are known conpounds or they

are prepared using nmethods anal ogous to those used to prepare known
conmpounds, such as those 10 described in J. March, Advanced Organic
Chem stry, 3rd Edition (1985), WIley Interscience. Sui t abl e

conver si ons ofwesé2isehpound of fornmula (1) into another conpRETEPSFOMAS nul a
(1) includes converting a conpound of forrmula (1) wherein X represents a
hyer oxy group or an al koxy group intqga conmpound of formla (1)
wherein X represents a different al koxy group or a noi ety of the above
defined formul a NR err] R[ er r SCHEME (Wonver si ons are shown bel ow i n Schene
(rvy: 15 _ Schene (I1V)

[err] -V\her'éﬁ"?.“.gubj ect to any qualification nentioned bel ow, R2, RS,
R4, Rlerr], Rp R R[em@;and"%.a;.g"‘hs Reduce deMfined Ah relation to the
conpounds of torm#Ma (1), errlois ® or a protectedgformthereof, R is
Rt or a protected fermthereof and R is X when X is an al koxy group.

WD 96/ 21644 HN
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R NH,
R, NO, Alkyation R, NO, k- 2
i) 1O -Ff)’ L_W__.,.“O.Ef]' *_Reduce, _ ]
N N N

EE;TNH, R,,OH R :%E,Nuz
i) l — 1
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) R,— NC>=° Reductive amimm‘ RT:”D‘""“:

PO{OMe), . N PO{OMe|
(v) NC—A~COY e—epp NC-A+OH _H_ed_m._?__:" \'_A+°H s
PO({OMe), PO(OMe),
/7—COR
HeN
(vi) COR /—COR
—_— ¥,—A-N
* " \-com
Y—A-Y,
Azidotrimethylsilane
/—CO,R Triphenylphosphine /—COR
HN—A-N = phenylphasp N~A-N_ ¢
\—co,R CO,R

wherein R an alkyl or aryl group, R,; and Ry, are as defined above, A is a bond or an alkyl chain,
Rjp is hydrogen (in ii) or halogen (in (iii)) and Ry 1 is an alkyl group, R12 is-alkyl or aryl, L and
L are leaving groups, for example halogen or mesylate, Y is halogen, Y} is a leaving group, for

3  example a halogen and and Y1 and Y2 are leaving groups such as halogens, for example Y is
chloride and Y5 is bromine. '

With regard to Scheme (V):



The conversion of one conpound of fornmula (1) into another conpound of

¢ . : . .
procedure; for exanple, the above ment i oned conversion of a conpound
wherein X represents a hydroxy group or an al koxy group into a
conmpound WweyegsneesX represents a noiety of the above defi n@CTEPSGOMST NRsRt
or another 5 al koxy group may be carried out as follows: (i) when
X=is al koxy, by basic hydrolysis, using for exanple potassium hydroxide, to
provi de a conmpound of for mul a (I) -Wnerer n X is hydroxy, and
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in the ﬁ gr'\! aﬁﬁ ¥ragen msmme&farc@ﬂmeseb%r
I-hydroxypﬂladnmbmﬂdmt'onnlazol e (HOAt) or it may be activated using

NN - carbonyl diim dazol e, Wodward-K reagent, Castro's reagent or an
i soxa2dl i um sallhe redgction of the nitriledn f)dssiwbly camied byrcamdytic/hydeogenatiosonst  gr oup
with an aplafifiuyoxige. Or Wi th an al coholic group may be carried out in
t he presence of a base, in any suitable solvent.: Suitable bases

i ncl ude or gani Mdmﬂhﬂﬂdﬁ@eﬁ-ﬂﬂmmmemmm(v)m
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|ncludeconventionally used
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general | yc‘?'IYqu'fg’ %@%\"‘Wc QQ“F] Cto about 60[err]C, preferably _
from 25 ab Oﬁe SM 1]n%1e Mp re'd&n ES, (uﬂ, ?u), (iv), (v) and (vi) are known

commercially available compounds.

A compound of formula (I) or a solvate thereof may be isolated from the above
mentioned processes according to standard chemical procedures.

The preparation of salts and/or solvates of the compounds of formula (I) may be
30 performed using the appropriate conventional procedure.

If required mixtures of isomers of the compounds of the invention may be separated into
individual stereoisomers and diastereoisomers by conventional means, for example by the use of
an optically active acid as a resolving agent. Suitable optically active acids which may be used
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PGTLEP96/ 00157 When the reaction is carried out in the
presence of a suitable condensing agent, for exanpl e a carbodiinm de,
NN - carbonyl dii m dazol e, Wodward-K reagent, Castro's reagent or t he
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met hods sunmeremsxed bypagém{yd(ogynqusisowmg for example a palladium on carbon catalyst.

25 Indole NH groups and the like may be protected using any conventional group, for
example benzenesulphonyl, methylsulphonyl, tosyl, formyl, acetyl (all of them removable by
treatment with alkaline reagents), benzyl (removable either with sodium in liquid ammonia or
with AICl3 in toluene), allyl (removable by treatment with rhodium (III) chloride under acidic
conditions), benzyloxycarbonyl (removable either by catalytic hydrogenation or by alkaline

30 treatment), trifluoroacetyl (removable by either alkaline or acidic treatment), t-butyldimethylsilyl
(removable by treatment with tetrabutylammonium fluoride), 2-(trimethylsilyl)ethoxymethyl
(SEM) (removable by treatment with tetrabutylammonium fluoride in the presence of
ethylendiamine), methoxymethyl (MOM) or methoxyethyl (MEM) groups (removed by mild
acidic treatment).

~{e)]
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SCHEME (V) [err] wherein R an
al kyl or aryl group, Ru and Rv are as defined above, Ais a bond or an
al:kyl chai nwooeni6dd err] is hydrogen (in ii) or hal ogen (i nPCT/EPISPOIEHA
Rlerr] is an al kyl group, R err] is alkyl or alyl, L and L[err] are
| eavi ng groups, for exanple hal ogen or nmesylate, Y is halogen, Yl is a

| eavi ng group, for 21 '

Carboxyl groups may be protected as alkyl esters, for example methyl esters, which esters
may be prepared and removed using conventional procedures, one convenient method for
converting carbomethoxy to carboxy! is to use aqueous lithium hydroxide.

A leaving group or atom is any group ar atom that will, under the reaction conditions,
5 cleave from the starting material, thus promoting reaction at a specified site. Suitable examples
of such groups unless otherwise specified are halogen atoms, mesyloxy, p-
nitrobenzensulphonyloxy and tosyloxy groups.

'The salts, esters, amides and solvates of the compounds mentioned herein may as
required be produced by methods conventional in the art: for example, acid addition salts may be
10  prepared by treating a compound of formula (I) with the appropriate acid.

Esters of carboxylic acids may be prepared by conventional esterification procedures, for
example alkyl esters may be prepared by treating the required carboxylic acid with the
appropriate alkanol, generally under acidic conditions.

Amides may be prepared using conventional amidation procedures, for example amides of
15 formula CONR¢R, may be prepared by treating the relevant carboxylic acid with an amine of
formula HN RgR; wherein Rg and R; are as defined above. Altematively, 2 Cj_g alkyl ester such
as a methyl ester of the acid may be treated with an amine of the above defined formula HNRgR;
to provide the required amide.
As mentioned above the compounds of the invention are indicated as having useful therapeutic
20 properties::

The present invention accordingly provides a compound of formula (I), or a
pharmaceutically acceptable solvate thereof, for use as an active therapeutic substance.

In particular the present invention provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for
25 usein the treatment of and/or prophylaxis of osteoporosis and related osteopenic diseases.

The present invention also provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof and/or a pharmaceutically acceptable solvate thereof, for use in the
treatment of tumours, especially those related to renal cancer, melanoma, colon cancer, lung
cancer and leukemia, viral conditions (for example those involving Semliki Forest virus,

30 Vesicular Stomatitis virus, Newcastle Disease virus, Influenza A and B viruses, HIV virus),
ulcers (for example chronic gastritis and peptic ulcer induced by Helicobacter pylori), for use as
immunosupressant agents in autoimmune diseases and transplantation, antilipidemic agents for
the treatment and/or prevention of hypercholesterolemic and atherosclerotic diseases and to be
useful for the treatment of AIDS and Alzheimer’s disease. These compounds are also considered



5 exanpl e a hal ogen and and Y[err] and Y2 are | eaving groups such as

hal ogens, for exanple Y[err] is chloride and Y2 is brom ne.

Wth regard to Schene (V): ' WD 96/.21644

PCT/ EP96/ 00157 19

The reducti on whobtmsani de function in (i) is suitably carri RCKERISHNSFhg
known net hods, for exanple by using m xed hydride reduci ng agents,
such as |ithiumalum nium hydri de and met hods described in Org Synth
Coll Vol 4 564. The reduction2@& the nitropyridine in (ii) is
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internedi ate which is then reduced using known nethods and reduci ng agents

such as _ sodi mccdndingtyydtelpllesenWchtmhndmpdomdena pharmacbutichl composition
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36, 3843 (1971). The re ﬂp?o \f”&eh ‘ﬂﬁf o i
~triphenyl phosphi ne ‘%W“}‘ﬁ?uﬁﬂw {”ﬁgﬂ’ @5‘3 %M*Wﬁch
described in Hadtors Smme@fﬁmfof th®adive 8drBpounds , the particular nafineofth¢ phasmacgutically
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conpound Y[ er ¢! ”ﬁeWMq i"a’ﬁ?’é@ el Hopreyes,; au &088%8@‘[5%‘??8‘&
conventi orksl chontairc@.ehwri0 mg,zfot examplecimei25img; of the 26mpound of the invention, UUnit deges: s
in the above rgfiGlohfRify de admisibtered ohke drimoré tHidh onde'dlda®!¥or Exbmple™!, 2, 5,%09/0r 6 times a

day, more usually 1 to 3 or 2 to 4 times a day such that the total daily dose is normally in the
range, for a 70 kg adult of 0.01 to 250 mg, more usually 1 to 100 mg, for example 5 to 70 mg,
that is in the range of approximately 0.0001 to 3.5 mg/kg/day, more usually 001 to 1.5

20 mg/kg/day, for example 0.05 to 0.7 mg/kg/day.

At the above described dosage range, no toxicological effects are indicated for the
compounds of the invention.

The present invention further provides a method for the treatment of osteoporosis and
related osteopenic diseases in a human or non-human mammal, which comprises administering -
25 an effective, non-toxic, amount of a compound of formula (I) or a pharmaceutically acceptable
solvate thereof, to a human or non-human mammal in need thereof.

The present invention also provides a method for the treatment of tumours, especially '
those related to renal cancer, melanoma, colon cancer, lung cancer and leukemia, viral conditions
(for example those involving Semliki Forest, Vesicular Stomatitis, Newcastle Disease, Influenza
30 A and B, HIV viruses), ulcers (for example chronic gastritis and peptic ulcer induced by
' Helicobacter pylori), autoimmune diseases and transplantation, for the treatment and/or

prevention of hypercholesterolemic and atherosclerotic discases, AIDS and Alzheimer’s disease,
angiogenic diseases, such as rheumatoid arthritis, diabetic retinopathy, psoriasis and solid
tumours, in a human or non-human mammal, which comprises administering an effective,
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accordl ng to standard chem cal pr ocedur es. The preparation of
salts and/or solvates of the conmpounds of fornmula (1) may be 30 per f or med
usi ng the apsemieddat e conventional procedure. POHERBUST ed

m xtures of isoners of the conpounds of the invention nay be separated into
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exanpl e by the use of an opticall ctlve acid as a resol ving agent.
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conventional protecting group, for exanple tert-butyl esters of
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These solid oral compositions may be prepared by conventional methods of blending,
filling, tabletting or the like. Repeated blending operations may be used to distribute the active
agent throughout those compositions employing large quantities of fillers. Such operations are,

25  of course, conventional in the art.

Oral liquid preparations may be in the form of, for example, aqueous or oily suspensions,
solutions, emulsions, syrups, or elixirs, or may be presented as a dry product for reconstitution
with water or other suitable vehicle before use. Such liguid preparations may contain
conventional additives such as suspending agents, for example sorbitol, syrup, methyl cellulose,

30  gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminium stearate gel or hydrogenated
edible fats, emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-aqueous
. vehicles (which may include edible oils), for example, almond oil, fractionated coconut oil, oily
esters such as esters of glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methyl or propyl p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or
35 colouring agents.



the appropriate am ne and a benzyl halide under basic conditions, the
benzyl group being renmoved by catal ytic hydrogenol ysis, using for
exanpl e a pal | adi um on carbon catal yst. 25 I ndol e NH groups and the
| i ke may be protected using any conventional group, for exanpl e
benzenesul phowgbsrzie®t hyl sul phonyl , tosyl, fornyl, acetyl (alRCTEHPIIISH
renovabl e by treatment with al kaline reagents), benzyl (renovable
ekther with sodiumin liquid anmonia or with AICl[err] in toluene),
allyl (renpvable by treatnent with rhodi um%'fl ) chloride under acidic

o by &l Kal nbe“%iﬁ’“:g?*”m‘""ﬁ'?‘?maﬁ"ﬁ“wm”ﬁl o h é
al kal>/| ne or 8@‘&?&?*%“?8‘%{ tn%xdatsteg F‘ﬁ@n@ﬁﬁwqw Py‘éﬁ% !fﬁee

E rS Eﬁ/; m(ant W conoemnammbamsuspcﬁbdmdlm)vpd 2Pt(mmera!emlgtionmyngomﬂiymeuyl
rermv h&ﬂﬁﬂ? inftfa suftaBiiOGial
E)lr\/gilfng(ra EP e et ’ ¥| en |!E|m negeb“sliret tang I M%X) or rret hoxxetjq’xsuwg

96/ 21644 bnﬁ’enng agents are also dissolved in the velucle. To enhance the stability, the composition can -

PCT/ EP96/ 00 18¢/frozen after filling into the vial and the water removed under vacuum, 21
Car boxyl groups nmay be protected as al kyl esters, for exanple nethyl

esters, which estmmsmmymmmmummummmmumal
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Esters of CaCBQﬁéﬂcbﬁgﬁMﬁarmHﬂlmoﬂ)epar ed by conventional esterification
procedures, for exanpl e al kyl "esters may be prepared by treating the

requi red car boxyl Tiee presesit iniértioh also provides thews©of 4 nspoandof formulgdhocal | y

under acidic mgéeh [

convent i onal pam atlon p%egtagluersgléthepof %Wﬁﬂeﬁﬁg%g%ﬁé@wf for the
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am ne of RSF& er ei and are ve
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acid may be Phasmaeeytiogl ta&lqsnbﬂmcofm a phannacenticallyageeptable splyavetieseaf, for the
to provide thRnifactie'o?d ndicdfent for the treatment of tumours, especially those related to renal

cancer, melanoma, colon cancer, lung cancer and leukemia., viral conditions (for example those
involving Semliki Forest, Vesicular Stomatitis, Newcastle Disease, Influenza A and B, HIV

25  viruses), ulcers (for example chronic gastritis and peptic ulcer induced by Helicobacter pylori),
autoimmune diseases and transplantation, for the treatment and/or prevention of
hypercholesterolemic and atherosclerotic diseases, AIDS and Alzheimer’s disease, angiogenic
diseases, such as rheumatoid arthritis, diabetic retinopathy, psoriasis and solid mmours,.

No unacceptable toxicological effects are expected with compounds of the invention
30 when administered in accordance with the invention. As is common practice, the compositions
will usually be accompanied by written or printed directions for use in the medical treatment
" concemed.

The following, descriptions, examples and pharmacological methods illustrate the
invention but do not limit it in any way.



As nentioned above the conmpounds of the invention are indicated as having
useful therapeutic 20 properties. The present invention

accordi ngly provides a conpound of formula (1), or a pharmaceutical ly
accept abl e solvate thereof, for use as an active therapeutic substance.

ln parti cuivemskisas pr esent i nventi on provi des a conpound ofPCREPMOIST |) or a
phar maceutical ly acceptable salt thereof and/or a pharmaceutically
accept abl e solvate thereof, for 25 use in the treatnent of and/or
prophyl axi s of osteoporosis and rel ated 24t eopeni c di seases.

The present invention also provides a conmpound of fornmula (I) or a :
phar maceutical |y acceptabl e salt thereof and/or a pharmaceutically
accept abl Prgmiragorcl t hereof, for use in the treat nent of tunours,
especially those related to renal cancer, nelanoma, colon cancer, |ung
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admi ni st eregd | per se or, preferably, as a 5 phar maceut i cal conposition
al so conprising a phar maceut ically acceptable carrier.

Accordingly, the present invention also provides a pharmaceuti cal
corrposliSti(Breparazme)rrpri sing a conmpound of forrrul a (1), or a

phar maceut i cal acceptabl e salt thereof, or phar maceut i cal

P aept st SES 3 @indoly - peopensidensiey udote, 2roarboaldeyden (apt o) 46 3ammal) was
‘thereof. dissolved in dry toluche (#50PmD AR ¢ads with (forRyibHRiak)usphehplpiReplfpineRe.3

mor mal 1y, Oty e Hacyf B ik Frgafpe il v 1ok 4 o "B, e

to treat tM@MWW@bW&M@ Be¥WOdmh and) then hexansFsQAC (3:1) @2 x
fact orze aso0s) & the eredt. Bvapbhtion 6f the SolvéHTRAY REfstallizitfon/bF e resithi frotf toliiéheOf

Soi vat o oRASHH £ 60 of G HEReRng b i RECT G T BTG

treated and the weight of the mammal. However, a unit dose will normally

Preparation 3

(E)-3-(5-Methoxy-2-indolyl)-2-propenaldehyde., 5-Methoxyindole-2-carboxaldehyde (1.5 g,
25 85 mmol) was (dissolved in dry toluene (30 ml) and treated with

(formylmethylene)riphenylphosphorane (3 g, 9.8 mmol). The reaction mixture was stirred at

85°C for Sh, allowed to cool and chromatographed over silica gel using hexane/EtOAc (7:3).

Evaporation of the solvent yielded 045 g (26 %) of (E)-3-(5-methoxy-2-indolyl)-2-

propenaldehyde, m.p.= 145-147°C.

30
Preparation 4

(E)-2-Ethyl-3-(2-indolyl)-z-prbpenaIdehyde. To a solution of KOH pellets (0.4 g, 7.1 mmol)
in HyO (5 ml), indole-2-carboxaldehyde (0.5 g, 3.44 mmol) in EtOH (45 ml) was added. After
cooling to 0°C butyraldehyde (0.31 ml, 3.44 mmol) was added and the reaction mixture was



15 contain 0.01 to 50 ng, for exanple 1 to 25 ng, of the conpound of the

i gvention. Unit doses wi [l normally be adm nistered once or nore than
once a day, for exanple 1, 2, 3, 4, 5 or 6 tines a day, nore usually
1to3o0or 2to 4 times a day such that the total daily dose is normally in

t he rang@oshtgssa 70 kg adult of 0.01 to 250 ng, nore UuBOHEPYNAISTo 100
ng, for exanple 5 to 70 ny, . that is in the range of approxinmtely

0:0001 to 3.5 ny/kg/day, nore usually 0.01 to 1.5 20 ny/ kg/ day, for
exanple 0.05 to 0.7 ng/kg/ day. 2l At the above descri bed dosage
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conpositions are preferred, in particular shaped oral conpositions, since
they are nore : :

25 Preparation 6

Methyl (Z)-4-chloro-2-methoxy-2-butenoate. A mixture of 63.5 g of chloroacetaldehyde (as a

50-55% water solution) and 450 ml of CHCl3 was heated to reflux and then 300 ml of azeotrope

(H20 - CHCl3) were collected. This operation was repeated twice, then the residual 300 ml were

dried over Na3SOy4 and filtered, obtaining a clear orange solution, to which methyl 2-methoxy-

30  2-(triphenylphosphonium)acetate bromide (30 g, 67.3 mmol) was added. Stirting was continued

at room temperature while diisopropylethylamine (13 ml, 74.6 mmol) was added dropwise. The

internal temperature rose to 50 °C. Afier two hours the solvent was removed under vacuum and

the residue was taken-up in diethyl ether (500 ml), washed with 1N HCl and then with H2O. The

. organic phase was dried over NapSOy4 and the solvent evaporated. The residue was distilled at
35 reduced pressure (56-60°C, 1 mbar) to afford 9.56 g (86%) of the title compound.



conveni ent for general use. Tabl ets and capsul es for oral

adm nistration are usually presented in a unit dose, and 15 _contain
conventi onal excipients such as binding agents, fillers, diluents,

tabl etti ng agents, | ubricants, disintegrants, colourants,

fl.avouri ngsywosgsiedet ti Ng agents. The tablets nmay be coat edpcrEpPesmarssor di ng
to well known nmethods in the art Suitable fillers for use

i nclude cellul ose, mannitol, |actose and other simlar agents.

Sui tabl e disintegrants include starch, pogygvinyl pyrrolidone and starch
derivatives such as sodi um 20 starch glycollate. Suitable |ubricants
I ncl ude, for exanple, magnesium stearate. Suitable phamaceutical |l y

accept abl ew?agent s include sodiumlauryl sul phate.
These solid dral conpositions nay be prepared by conventional nethods of
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oper ati ons used to rgput e the | VE . a roughQ
t hose conp%&%ébmy@?@s%ﬁgmg‘m?f &“ﬁk”‘ﬁﬂ%?@?‘ﬁsm%% Ui

are, 255 smnpegawrse Trivothybphosphite (10hml. 85 mmol) was added dropwise,Owbile Khiegjintcmal
preparati OW%?I:& b@dm:ﬁfxmé Was A afd 16%13?9@0( h&irk.YDistillagion- at
suspensi ons SO i ons, ons, u r . Xxirs, or,may be

pr esent ed @“Wﬂh&%&@%éﬁﬁf%éﬁq%%%“ﬁfP#W‘br ot her

sui tabl e vehicle before use. Such |iquid preparations may contain
conventional additives such as suspending agents, for exanple sorbitol,
syrup, net mepassiiond ose, 30 gel atin, hydroxyethyl cell ul ose, carboxynethyl

cel lTul ose, alum nium stearate gel or hydrogenated edi ble fats,
enmul si 10i nd)Ethyl -0%0e3-(2-nitnpHS-dickiordphenyBpropanaate. NTo o swspersionoof potmssivm

non- aqueoligae,s g, 0.626Bia it intiylithus ey einBC24S Fuif & Blufiof bf Bsolubdéendioh (138m
gl yoer ne, | Hélth R digtgk e (b2 wihyis aded frapwisy nides Agen Aazingiaperiod Sh A
met hyl or jhowpsyTheresyltng solhtiorr was dilaed siehidiethyl ether (6000 mi) andetherr didthy]l oxalate

Ig%rll}/ E%Ig? 8 315557 Y63 Inftidl) rasSadded GRIpWi¥e! i AbGHSY fin. To the resulting yell&@m%ﬁé%.lﬁ‘l‘l

For partént &ltion,of3-pito-4.adichiprotoluene; (136; 8. 630 Jamel) in,anhydrous diethy} ether (225 mb)
cont ai ni ng was addsdodropwise in 1haui at bebnp tenfperiture NStfihg was 2ontinbed fotradditionsinhebe. -

Th ' t ' ' .

el ther & ys hours P B8 Uyl ot e b rempermr 0612l The phil
by di ssol vi¥Ewaneolieswed by flrations woshed with aphydroes diethylether (200smb) gndl drigd to- give
fi:l I Ting i nROO g oftd da@kibeown powdér. The solidwaslfuspeided L& Intixigre ditwaei (PO lajd
a vVahkhS - I .

2gent o 207 o P adkimd ARFAY SRS Bk WALRA Y UGS offllc taver wal asficd Bt
conposi t i ofribglried over NeoSQ4oand evaperated uundar| vaguunn tyohpin 115418 (60 %Xef the tide
renoved undémpotidias Blight brown solid, m.p.£9294¢@r al suspensions are prepared in

substanti a?&?g“f‘%ﬁ@%ﬁ“ﬁ?ﬂ@%féﬁ@*y tQat t he conpound i s suspended

in the veh € erng olved and sterilised by exposure to 10
et hyl ene o} Béxgeof ctyk ooxeritii2rrjtre4.-dichlovophenypropancdicc(20 g faAmgeld aad jron 5
sur f acRant powdsyaBRig)3dn ethanol (125 ml) and acetic acid (125 ml) was refluxed for two hours. After

cooling, the resulting mixture was evaporated under vacuum and the solid residue was dissolved
in THF (200 ml} and chromatographed on Florisil (100 g) cluting with THF (1000 ml).
Evaporation of the collected fractions gave 15.5 g (92%) of the title compound as a light brown
powder, m.p. 215°-218°C
30 C) S§.6-Dichloroindole-2-carboxaldehyde was obtained from ethyl 5,6-dichloroindole-2-
carboxylate according to the preparation 1. Yield (65.4 %), mp= 207-208°
D) (E) Ethyl 3-(5,6-dichloro-2-indolyl)-2-propenoate. Fourteen grams of ethyl 5,6-.
dichloroindole-2-carboxaldehyde (65.4 mmol) was dissolved under nitrogen in 650 ml of toluene
and heated at 90°C with 22.28 g of (ethoxycarbonyimethylene)wriphenylphosphorane (65.4
35 mmol). After 40 min the reaction was completed. The solvent was evaporated under reduced

==




agent is included in the conposition to facilitate uniformdistribution of
the active conpound. For topical adm nistration, the
conposition nmay be in the formof a transdermal ointnent or patch for
system c delivery of the active conpound and nay be prepared in a
conventional wossniednner, for exanple, as described in the PCIEEWGLST

t ext books such as ' Dernmatol ogi cal 15 Formul ations' - B.W Barry (Drugs
and the Pharnaceutical Sciences - Dekker) orgeiiarrys Cosneti col ogy
(Leonard Hill Books). _ The pregent invention also provides the

use of a conpﬂe&dmoindfme%&caoﬁ § kbuf®lwib purified b9 HASHBEhiidoAbhy (AGARIAEOLE 8.2)

sdlt thereof, B accept a Ie sol vate t € for t he
manuf act ur e o? ﬁgéﬁ@% ﬂé"l"?deat ment of osteoporosis and rel at ed

ost eopeni ¢ di Eb@e’h(s,ﬁmchloro-z-mdolylmqupensledt To msohution of $6.23 gof (B) etbyl 3-(56-
use of a CO”p&HﬁleOi ﬁ.her 0(5742 s npbeos %%w%& ﬁ%g&.t ql?k%x of

salt there f tlcal e.sol vate

nmanuf act ur “‘f'ﬁ’l"% W‘P”tﬁﬁﬁh éﬁcgf’?m was
related to r emmhtauwdat ﬂxlsamperamrﬂoaﬂbm themk;mchahmh HzOu'iﬂye mizriare 'was alowed to

| eukemi a. %%ﬂ'l ik O S&EIHE,
Folrjest , Ves:/l: t O &m&gﬂe%\e% sease 20?I‘lﬁﬂlgnzavl:g&fbd g?gd
viruses), ul cwashing %n‘ﬂf@f@ﬁ"& jeghega Ihe Idﬂksf%rf&“ﬁ\%t‘%” g 4 g
Hel i cobact er wpmw)l undervacumb@vuﬂﬂ:&g dl(loaeaéﬂxeaioldcbmpmﬁﬂl antation, for

the treat fpntg ;amj 5 SRRl 2 proplRRATBC NS SHBEIEIERE of ) 356

at heroscl eroti’c sease 8
di seases, suctichlgrord; @Gﬁ'é{l)c}'m'l‘hﬂ (572 mmelh:450 mlélf%b?‘g 580‘* MnOosand 33
sol i d tunour sg .of NaCl were added. mmﬁﬁﬁblmm%ﬂwsayﬁﬁmhﬁmam

expect ed wit hgﬁ&ﬁ&’ﬁiﬂinﬁf a.JRSE‘cY %%'E‘Fb%f?d dn&i‘? b E%c?ﬂfot Sd 113 g (83.8%) of

accordance wi I nvent ofmon prac conposi

will usually naemmﬂed by vvrltten or printed directions for use in the
medi cal t at gent concer ned. The foll ow ng,

descripti Ons, @ﬁmg and pharmacol ogi cal nmethods illustrate the

I nvention but .
beT! EPOE/ 001 59519 (ﬂ@hl&rbmﬂplgd Fl))‘g?]g"gﬂlylld@i‘o an 1ce-cf)ld Cg%gﬁﬁm& (Sg._IO 057
an ice cold s®phapdwictylaming ¢§ral, QP57 mol)én GHaEla (8 “ﬂ?ﬁ) utoR
THF (150 m) chioride (8.5tmlpQOS7 mel) IinH_QmiC(IImnI}parddde@/drapmsé Qnd stuﬁiig watgntinued
(Heterocycl esy plQGfem mperatire ?rllzljﬁ% %\vewwwoxmw&cm alifthe ISR was
dr opwi se. The mxtur was rre

20  dissolved in AcOEt (15 ml). Thc orgamc layer was washed with 10% HCI (10 ml), saturated

solution of sodium bicarbonate (10 ml) and brine (10 ml), dried over Na»SO4 and evaporated.

under vacuum to obtain 9.61 g (94%) of the title compound.

B) 1-[3-[(4-Hydroxybutyl)amino]propionyljmorpholine. A mixture of 1-(3-
chloropropionyl)morpholine (1 g, 5.63 mmol), 4-amino-1-butanol (1 ml, 11.26 mmol) and

25  potassium carbonate (1.94 g, 14.07 mmol) in acetonitrile (20 ml) was heated at reflux for 12
hours. After filtration, the solvent was removed under vacuum and the crude residue was
dissolved in CH»Cl (20 ml, washed with brine (15 ml), dried over NapS04 and evaporated at
reduced pressure to give 1.17 g (90.2%) of the title compound.

C) 1-[3-[(4-Hydroxybutyl)amino]propyl)morpholine. To an ice cold solution of LiAlH4 (0.48

30 g, 12.7 mmol) in anhydrous THF (20 ml) under nitrogen 1-{3-{(4-hydroxybutyl)amino]-
propionyl)morpholine (1.17 g, 5.08 mmol) in THF (10 ml) was added dropwise. The reaction
was allowed to rise to room temperature and stirred for 3 hours under nitrogen, quenched by the
sequential addition of water (0.5 ml), 15% aqueous sodium hydroxide NaOH (0.5 ml) and water
(1.5 ml) again. The mixture was filtered through a Celite pad and then washed with Et20 (3x10

35  mil). The filtrate dried over anhydrous sodium sulphate and evaporated in vacuum yielded 0.63 g
(57.3%) of the title compound.



at 0C and then quenched by the sequential addition of water (2.5 m), 15%
agueous NaQH (2.5 m) and water (7.5 m). The m xture was filtered

through a Celite pad and then washed with THF (2 x 75 mM). The
filtrate dried over Na2SO4 and evaporated in vacuo yielded 8.62 g of a

col our |l esswoideniehidi S was di ssol ved i n di chl oroet hane (200 prirlEPscneds7
activated nmanganese dioxide 10 (20 g, 0.23 nol) was added. The m xture was
stirred at roomtenperature for 12 h and then filtered through a
Celite pad which was washed with warm ac@®ne (4 x 100 m), and the
conbined filtrates were evaporated to dryness, yielding 6.72 g (98.5% of
"the title conpound, m p. = 134-137C. 15 Preparation 2

(E)-3-(2-Ip,@9&,y,h)mgopropenal dehyde. Indol e 2-carboxal dehyde (6.72 g, 46.3
mol ) was Issolved in dry toluene (450 mM) and treated with

(f or nyl met Ry3-p462-Pyrinidiny)pipasainesyiip ‘;l:gnm“ A nxtureGf AT3E X100Mmonofdt i on
18

%?Lﬁé&é’f@aﬁ%@@?ﬂ% aﬁ*@ﬁ ﬁéﬂi@lﬁ%‘%"mﬁ‘

hexane/SEt (A€ bnmyem_i osoprcw stmringimpelosed; vessebat 120°C -
;ol(\éczan%%a ge tltf.hlféﬁéédﬁﬂg.%ef%ﬁnﬁ Ew&mﬁg;éw:h%mﬁ%éeMuemsﬁl%%mn4 96
E)-3-(5. : _vpx gﬁdﬁ)ﬁ% was thoroughl m{c?etf 1

.53 ?\/Et hf)xylm&ee mr&gmg;nmwmmmdmmmmdeWed

in dry t&h&@@ﬁffmﬁﬁ(&’%‘)ofﬁﬂ%ﬂe%ﬂﬁéﬂﬁasd‘yh&

(fornyl net hyI ene)tr eryl phosphorane (3 g, 9.8 mmol ). The reaction m xture
was stiQrr &# NMR(CDCI@SEZMSKLRI’D, 257 ay4Id); 12169((0@1-1),68285 G50 s, bpdadband,e r

silica gelq %@?@526 rati on of the sol vent
yi el ded 0. é@sms?éhqt/? %g@nelflhoxy dol yl) - 2-
E) FE;J I0<2a n E![ ﬂ el!ym(zil’ﬁgmlldaﬂ pifiéilagii Id pﬁﬂ)anamme ?%Fg?d’rﬁ (88 fnrdol) of 3- [4-|(?r
Y. Q ro e nal de e

(0.4 g, AB"%%@‘% pipeteaticl ﬁi‘g" W@r%ﬂ'wz Wt’ﬁﬁé&e"’?@ Caa
mol ) in Bnttmn( dwmmqm wdndmmadded {Bhe mixture wwnmg atroom Grperatnreifaed§ de
6\90 g 613/ ?164WMM@& FdRionA HoutsFhe rRadtioh Vs GhenchédwiiRS8 microlitres of
pcT/ EF96/ OV itgrfnd 58 microlitres of 15% aqueous NaOH. The mixture was filtered over Clarcel (fgganon

aid) and concentrated in vacuo. The crude residue was used in the next step without further

purification.

Example 1

20  Methyl (2Z,4E)-5-(2-indolyl)-2-methoxy-2,4-pentadienoate.

Method A. A solution of 3-(2-indolyl)-2-propenaldehyde (2.5 g, 14.6 mmol) in anhydrous THF
(150 ml) under nitrogen was treated with methyl 2-methoxy-2-(triphenylphosphonium)acetate
bromide (Chem. Ber., 97, 1713 (1964)) (6.5 g, 14.6 mmol) and DBU (2.18 ml, 14.6 mmo}). The
reaction mixture was stirred at 50°C for 2 h, allowed to cool, diluted with Etz0 (100 mi) and
25 filtered. The filtrate was washed with 10% aqueous HCI (50 ml), saturated solution of NaHCO3
(50 ml) and brine (50 ml), dried over Na3S0O4 and evaporated under vacuum. The residue was
purified by flash-chromatography (hexane/EtOAc 7:3) to afford a solid residue which, after
trituration with isopropyl ether, yielded 2.57 g (68.5%) of the title compound, m.p. = 117-119°C.

1H.NMR (acetone-dg): 10.60 (br s, 1H); 7.52 (d, 1H); 7.36 (dd, 1H); 7.19 (dd, 1H); 7.14 (ddd,
30 1H); 7.00 (ddd, 1H); 6.99 (d, 1H); 6.89 (d, 1H); 6.65 (d, 1H); 3.75 (s, 3H);-3.74 (s, 3H).

MS (TSP): 258 (MH)*

Method B. An oil dispersion of 60% NaH (2.7 g, 67.5 mmol) was washed with pentane 2 x §
ml) and then suspended in anhydrous THF (150 ml) under nitrogen. Trimethyl 2-



stirred at roomtenperature for 12 h. The ethanol was renoved under vacuum

and—t he aqueous solution was adjusted to pH 5 and extracted with Et QAc
(3 x 10 m). The conbi ned organic | ayers were washed with brine (10
m), dried over Na2SO4 and evaporated under vacuum The resi due was

purified by fl|WoeBHd&at ogr aphy (hexane/ Et QAc 7:3) to af f or APCHERIS00157
trituration 5 with isopropyl ether, 0.3 g (44% of the title conpound.
Preparation 5 A) Et hyl

(2E)-3-[2-(3- rrethyllndolyl)] 3- phenyl - 2- proﬁénoate. A m xture of

2-benzoyl - 3-  methoxyph éuéahe (415 0.2 i v 68 2ary 1PHPR) (50 (A Owis added
rer'r§I5)mV\T/gls)h22 carb 8‘?3(#: ene @P‘{%E@%F@OS%M% ?3%19&6

After
cooling, the Aesgludee WWM@Q6$. 117 cemalpin driTHE (40ant) was added

ot ailgi){lgr 0] édﬂpwxsc and the réddio inbbtbR vas Yfied 4140°C FR B Afle fchonPhd dhendiel vith
3 i (With Bta0)(3 x 2100 0 Ths: comibinge oremic layeseiwees wysbed with

(2E) - 3[ 2- (
(2E) d3 [ 2I ( 3d10% aqums Hal (W)yta)l}m@d sblation efmmcg(p@(mm afid biZne(50 Gnlf; Sdri ober
was di ssol ve n

bexane (2.5 NhﬁB % ) d gé&d‘ W, Se, undevrlgvI b& %h«éﬂ%érgphy
at nospher e, a bﬁ‘t’éﬁg‘g ik P'F‘i iisopmpyk eherse #ﬁ%l“és‘ngl(%hofﬁ@ same
t enper at ur e weompound ohlainodwdthtthe meﬂmld A(andrﬂtmgrmals%pbiemﬁl @ZHB)- 2 aétheky-5-(1-

sol ution I\mﬁ#,_ esulting mxture was
filtered g;] a C%(ngg' 2¥?&lﬁﬁases wg’ee sepgat ed and the,organic |ayer
was washed wi I‘& h?‘i"@(f"’&’/’ér” Teerhyd2-ingdolyl i-&é-p;mad@matevéﬂo&u&dmm@
vacuumto gi VBS2Qt, lli)z 7c390@q, 1H); c2Tedd ALI); ahsc(bom)(e 172d8d, 13B; 7103Qddd 11'!%594
was di ssol ved(d, md (gﬂﬁﬁgggla ‘{5 3”‘) s. 6 and 85% activated M2

u L4

g, 2.93 mmol) was rred at room terrperature
for 3 hours, MSAEL, |7bw 200 MA )2 e23pag2 The filtrate was evaporated
under reduced pressure to yie 'd"0. 09 g (53% of the tile conmpound as
a yellow B |. 25 Preparation 6 Met hyl

(2)-4-chl oro-2-nmet hoxy-2-butenoate. A m xture of 63.5 g of

chl or oacet al dé?ﬂl’@ as a 50 55% wat er sol ution) and 450 m of

CHa f | t t

G [ or 1) e eh 7, 88 2 Sherhdny” B s st Hindot Bz & peniatighoate. 4 salionof ©-3-
resi dual 300 (érmm!@~2-mdolyl)ca-pmncmhbhyddams&g 04 mmlot)en 40 mlciftanhydrous THF was
clear orange droppediifi.a §uspeiion lof Wirhdily lz%n&ﬁ&twws acetate. (0.7 g, 3. 1) and 60%
2-(tri phemy! 1833

S R e e AT AR

di i sopropyl et ﬁ-@mphell% 14fter| workupcandrppirificatios byddkahnochogmatsgraphn 29 mg (4.5 %) of
i nternal tenp@e amur&nﬁ;em trﬂpiol.‘f(ﬁfﬂ]"@ ané‘fiseﬁxgt(%‘%l}odfrrﬁetﬁﬁe(ai(abxﬁ%e =5-(5-

Egggvﬁd) un\d\g;ﬁégcuurjwe%ml%d%ij ?Féﬁ%#?%“l%‘rf@ G?E(E-‘”e’e" ‘a’GF‘gamec phase
vas dried oveneMloP oDl RS0l fiho 2 o0 oSl B R Shcblobb
. ftf’i Coﬁﬁg ﬂ)g &2 815, 438 (?35 B 5 haad R s ¢ mgﬂ 95({%%11{), 6374, lé), 61:9 (fdg

1H); 6.59 (d, 1H); 3.79 (s, 3H); 3.77 (s, 3H); 3.74 (s, 3H).
MS (EI, 70 eV, 200 mA): 287 (M+); 255; 228.

Methyl  (2Z,4E)-2-methoxy-5-(5-methoxy-1-methyl-2-indolyl)-2 4-pentadiencate:  1H-NMR
(acetone-dg): 7.29 (d, 1H); 7.22 (dd, 1H); 7.14 (d, 1H); 7.02 (d, 1H); 6.93 (d, 1H); 6.86 (s,
30 1H); 6.83 (dd, 1H); 3.81 (s, 3H); 3.79 (s, 3H); 3.78 (s, 3H); 3.77 (s, 3H).

MS (EI, 70 eV, 200 mA): 301 (M*); 269; 242,

Example 3
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(2) - 2- met hoxyphosphono- 2- but enoate. A mixture of methyl (Z)-4-chloro-2-

met hoxy- 2- butenoate (9.50 g, 58 mol) and 1 g of potassium i odi de was
stirred atwoyiiesa tenperature. Trimethyl phosphite (10 rAcyaséonsd ) was
added dropwi se, while the internal tenperature rose to 80[err] C The

m xture was then heated to reflux for 4 hours. Distillation at reduced
pressure (0.1 rrbar 200-210[err]C yielde#l 8.2 g (60% of the title
conpound. t 0

[err]-oxo mxfl nit gﬁgs'@"&fﬂ?#@&ﬂﬂf Wﬁ%&ﬁoﬁ?ﬂ‘“‘l‘@‘%‘ﬁus p@& %ﬂy {)?'(2'
pot assi um )-G- 66@3@ 61.-5 nmhuwm&ﬁ gih3 imrol) wvere megediwith o
sol ution .67 £US5 Shinfh 6 thel 26

The T esul (FRFAEE) dr‘% (%23 aﬁm‘%ﬁ%‘s‘ﬂ% ) b e e%v'ﬁé’:?ou?%dfa"‘#?}amtﬁﬁf

di et hylg o I r n
i x&k@;{; S 1000 TRl g s,
3-ni t r o- 4,68h(se Bk u@ﬁe 6674% 15 %%(sn%)v B 19 {s3hy 280 (@ ADeL-RY (4 dher
(225 M) ed ur at roomtenperature. Stirring
was conti ngéE*Ngﬁ gd ?‘%% (ﬁﬁgéh z *hours and the dark-brown m xture
was settled at roomtenperature for two days. The potassium salt was
collected by filtration, washed with anhydrous diethyl ether (200 m) and
dried to gEsample4d 210 g of a dark-brown powder. The solid was suspended in

a mxture of water (200 m) and 20 ethyl acetate (400 nml) and then
aci di f10ed Metityl 10(2Z4E)-S-(Sachlonosindolyl)a-methoxy-24b-pentidienoste. S-Clﬂnmmawlz-l ed

over Nazs%&ﬂﬂd&%@%@ aﬂd&"i‘ﬁfnn Fedth G Psmaﬁmoihlﬁca}b&yia@cﬂ%

PP o M o g 1

[err] - oxo- 'Ble(@ddlydedd,zg.(ﬁ.tmm)w:maytfppmdpa mm-ﬁ-(:lﬂ&ogz-mﬂalyb -2yproponaldebiyder on

25  powderd wm&ﬁmwﬁm@mﬁ& Ef ﬁmﬁfe@ % ) #88Gwing the
i esul m Xt

A %m&mw r'w@énﬁﬁ)-

for wo hours ter oo
evapor %M]“ﬁﬁﬁw nd| @ﬁ; 4

(200 m) a:h(ﬁ ~Chionr2ndglyl) prbpemldehyde €19 g 2.0 Gumdl) ahd DB (045 ml,mamap@ere

m). With! ﬁfz- ﬁ'z' 1&(;&?&6 a%b}én? ZF/?

title conpound, as err

C 5, 6- D CAOPORR 31 cdumeis % md}?&&?%>£<t§ﬁ# 'é!! 8‘? ]5 mp-
5, 6-di chl ol&il-mw.e 2- car boxyl ate according to the preparatlon 1.

Yle|d&£ Q np= 207- 208 (E) Ethyl

3- (5, A |c1rH Aageionsidg): )102'16p%;§e K734 (ﬂodﬂb,e'é% i ED; 321 dddAH)5 741 (dd,

di chl or oi niidy, 6:98(6,AH)PE.87 A& N1AYS6.65G, fHIBD0)(s,31D; 72 eBHREd under nitrogen in
650 m of toluene and heated at 90[err]C wth 22.28 g of

( et hoxycarMSHEL ToteNy 2hmA)r 29IHdIw)] 2% EPhSPane (65.4 35 mmol). After 40 nin
the reaction was conpl eted. The sol vent was evaporated under reduced

Example 5

25 Methyl (2Z4E)-5-(4,5-dichloro-2-indolyl)-2-methoxy-2,4-pentadiencate and Methyl
(2Z 4E)-5-(5,6-dichloro-2-indolyl)-2-methoxy-2,4-pentadienoate.

A) 3,4-Dichlorophenylhydrazine (25 g, 117 mmol) was treated with ethy! pyruvate (12.8 mi, 117
mmol) in ethanol (300 ml) giving, after filtration, 30 g of yellow powder, m.p.= 108-113°C. This
compound (10 g, 36.3 mmol) was cyclised refluxing for 3 h in toluene (300 ml) in presence of
30 anhydrous p-toluensulfonic acid (10 g, 58 mmol) obtaining 4.4 g' (47%) of the mixture of ethyl
4,5-dichloroindol-2-carboxylate and ethyl 5,6-dichloroindol-2-carboxylate.

B) The mixture prepared before (4.3 g, 16.7 mmol) was transformed into the mixture of 4,5-
dichloroindol-2-carboxaldehyde and 5,6-dichloroindol-2-carboxaldehyde according to the
procedure of Preparation 1, obtaining 2.1 g of a yellow powder. This compound (2.1 g, 10
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pressure and the reaction mxture was purified by flash-chronatography
(Hexane/ AcCEt, 8:2) obtaining 16.23 g of the title conmpound. E)
(B) 3-(5,6-D odogrmedd- i ndol yl)-2-propen-1-ol. To a sol ution wcriEpeéisbisy of
(E) ethyl 3-(5,6- di chl or o-2-i ndol yl ) - 2-propenoate (57.12 mml) in 300
m- of THF, under nitrogen, 114 mi of 5 DIBAL (1M solution in hexane, 2
eq) were added dropwi se at -20[err]C The red@®ion m xture was

o ur 263@? W‘f"%? W%ﬁ%@% %ﬂ#@%@%ﬂ}ﬁgéﬁ‘%?gﬁ&m Foliing, e

et her (200 nProcedume onvrsghdm-mnwommf &E)—3-
di et hyl et he¢4,5-dichl

oﬁﬁz-lindogd)
(53 (5. g- DIl |o¥€'?=zt“%b? W@Qﬁﬁpﬁﬁﬁéﬁo@%ﬁ PRl e SRR M@i)

(E) 3-(5,%- methoxytd-{ni mmmup)aw@tqomm: 1(2617 g6 7%. izunmbl pecopdings Gornthe
of di et hyl epﬂibeedur@&'w&\/l‘mo aff6kd After wlumﬂclﬁémﬁi@&aph&%ﬁarm mg b2 pure 4,5-

i terod on SelErlfBamd) s 2ud20e-CB Y E¥ok Tty i ok atw&g@r%m% o

11.5 83. 8 J

159 (83 Op%e: o] az;sg%-;sge?t&&mroiﬂfmﬁ&%bemggﬁ% Goate: IHNMR) (CDCI)
nor phol i ne -é .8( 'rlll'ﬁt?rmm'ﬂg)-(@“r(d 15)(@% (b1 672 @,
CH err] 10 erlﬂD.@EBMh)SI—B,S.BB(&,BHD. of 3-chl oropr opi onyl chloride (5.5

m, 0.057 nol) in CH2O [er 15 m) was added dropw se, and stirring was
cont i nued Wb@ﬁble) éﬁﬂ‘é *Xor 12 hours. The solvent was renpved
under vacuum and the residue was 20 dissolved in AcOEt (15 m ). The

organi c | ayer was washed with 10% HCl (10 m ), saturated sol ution of

cvaporated sk £ 4838 oot M’}Q’é’fzg’g feriilnguial YNV aotione-
o o kO Hhlan e A3 kb b s 6 15; 5761 (G LEDs 6052 (s, 1HD: 6.24
chl or opr tpi otdy B3 8¢s) 3370 (8.3H). 63 Mol ), 4-am no-I|-butanol (1 m, 11.26

nol ) and 25 ot assi um carbonate (1.94 g, 14.07 mmol) in acetonitrile (20
m) was heat M® GLi2aV;20p AN 325 MY). hours. After filtration, the sol vent
was renoved under vacuum and the crude residue was di ssol ved in

CH2CA 2 (20 mM, washed with brine (15 m), dried over Na2SO4 and evapor at ed
at red wpsessure to give 1.17 g (90.2% of the title conpound.

O 1-[3-[(4- oxybutyl ) am no] propyl ] nor pholine. To an ice cold solution

of Li AlHA (OMeéthy#02Z )-ﬂ-&ddﬁﬂlﬂrb—ﬂuﬁdﬁ?b&%&'ﬂ& ba. ﬁ&di@nlm&”@i%r arHoMgBﬂed?

ol ) 1 2 y‘é“?ﬁ? e "%'x,a@a?rk%&%hb%w% 0001%%-?%0@5@:? Brr* 785 ity piswred o
rise to roo r'at Breparation & iin (200 mbof IHKH A5 @gndf metdiyl 2emethoxya2réripheagl-
by the plosphion nnn)aéem@l dwmm(szfv @ioBrané 9.8 il of. Dﬂ@‘)(sm WRALIP wereCHdded. The

hydr oxi de I n m xture

f |>/I tered thr ougti?9 r{%ﬁ'fxgﬁ aﬁdﬂ?%s@ Veﬂé‘é’ﬁé&"ﬂ}ﬁdﬂ%&frﬁfcﬁi mq#k? crudte
filtrate drieumRopad mmﬁﬁe@by Slash ghromatography (Hexane/haRBr awmm trituration with
yi el ded 5 63isgpropyl ethef, T4 g3060.6%) dfiRe il@nspoliRPwWaobtained, m.p.=205-206°C, identical to

that obtained in Example 5.

Example 7

. Methyl (2Z 4E)-5-[2-(3-methylindolyl)]-2-methoxy-5-phenyl-2,4-pentadienoate. A solution
30 of 90 mg of (2E)-3-(3-methylindolyl)-3-phenyl-2-propenaldehyde (0.344 mmol) in
dichloromethane was treated under nitrogen with methyl 2-methoxy-2-(triphenyl-
phosphonium)acetate bromide (0.306 g, 0.69 mmol) and DBU (0.103 ml, 0.69 mmol) as
described in Example 1A. After the work-up of the reaction the residue was chromatographed



WD 96/ 21644

PCT/ EP96/ 00157 Preparation 10 A
3-[4(2-Pyrimdinyl)piperazi ne-1-yl ] propanam de. A m xture of 2.13g (100
mmol ) of 1- (2-yrimdinyl)pi perazine di hydrochl oride 1.07g (100 mol)
3-chloroprevggenpeayde 3 nl 5 triethYlanine and 50 n i sopremmrsedoesThol was
heat ed under stirring in a closed vessel at 120C during one night.
Af.ter cooling, the solvent was concentrated in vacuo, the residue dissolved
in 100 nl water and made al kaline W& h NaGCh The mixture was thoroughly

extract ed

vacuo. | he resﬁﬁﬁm e 23 Sl o s iy b g e BRuld B € yelii

(85% of solid, mp-+d30-433Cund as crystals. 10 [err]H Nl\/R(CDClS) 82 45 (t
2.574 oa

lh) 6.51 &Nﬂ‘“‘?"@%&( éoﬁg')rcgra& @ngt“’al”%ﬁ“”aﬁg‘i%é&"ﬁ (m, gl'ﬁa'p??‘é‘}'

3- %4 EZ Pyrlﬂrfddﬁ.rlm.)Mb@ddleieﬁﬁpl(t}. lmnmsmam;smd E!Ji)ahﬁ%salmmdl)d of

3-[4 2| n ropanam de were suspended in 20

m THF anm%@lrﬁy %H’i‘é %5278“ §»t%$§u?ﬂ32| um ni um hydri de were added. The

m xture was stirred at roomtenperature for 0.5 15 hours and at refl ux

for 4 additional hours. The reaction was quenched with 58 mcrolitres of

wat er and pgrolitres of 15% aqueous NaOH. The mixture was filtered over
Clarcel (filtration ai d) and concentrated in vacuo. The crude residue

\AElis ulsedlmtnﬁe(zmys(mmmwymmmﬁx y-2,4-p emudn'eﬁimat T®Rn ice-cold stirred

a e n

vt hod A ition Gfiling f@ﬂlﬁa&ﬁﬁ%&% %séﬁél?&%% iR ) 0k

i n ankQdr awk unglgr nitrogen, (lr12§ mh #4 mmal) wge radded; dropwisee After (13 minutes | the
§7r1r§t ?ig%r&cﬁdﬁ wab allywéd) &5 PEieh | rodih aj%aﬁﬁue and afiF gmxdﬂu{e%emspréaeion , of 9N»
eact 1 on MEbAeR artiiieldoiTR (] 2305 47 bl in Ay e 3 2 W b i g CyThe
Et 20 ( 1oom9°m refiuxetlifon h and themheuenchad with-10% squeauseittioacid-and Gxsragyed:

HCl (50 nithyl aRdorgatic ldye was WishédRith brine, dritd dver NiQSbJ?rahﬂ%vﬁﬁﬁaﬁa)

dri ed ve 2 eva ed under, vacuum resi
A e oot g ot g
resi due mumfﬁt@m4l)mcl&ngiﬂmaofﬁnmcmmmﬂ(hﬂb.mphehm lﬁB?ﬂlded 2.57 g

68. 59 t = 117- 119
(oot oo SR (G MR Lo B e, 384760ty 1igk Tt JH: 7. 384Ad D 1
7.14 (ddd7.28ddd,|1H); 6.92 () 1HXc&I91 (HLIR); B.8(s(3H); BB (s, BHXR.68(s, IM).; 6. 65 (d,

I 0 3.75. (s, 3H):.3.74 (s, 3H).
H) I\}S (EI1, 7@ eV, 200-m.4£):'299 (l_li)w-".'); 257; 225.
20 Example9

(2Z,4E)-N-Butyl-5-(2-indolyl)-2-methoxy-2,4-pentadienamide. A 2M  solution of
trimethylaluminium in toluene (0.4 ml) was added at room temperature under nitrogen to a
solution of butylamine (0.04 mi, 0.39 mmol) in dichloromethane (10 ml). Stirring was continued
for 30 minutes and methyl (2Z,4E)-5-(2-indolyl)-2-methoxy-2,4-pentadienocate (0.1 g, 0.39

25 mmol) was added. The solution was refluxed for 5 hours; after cooling to 10°C, the reaction was
quenched with 10% HCI and the separated organic layer was washed with a saturated solution of
NaHCO3 and water, dried over NajSO4 and evaporated under vacuum. The solid residue was _
triturated with isopropyl ether, to give 55 mg (47.3%) of the title compound as a solid, m.p.=
185-186°C.

30 IH-NMR (acetone-dg): 10.54 (br s, 1H); 7.51 (d, 1H); 7.41 (brs, 1H); 7.34 (d, IH)-; 7.16 (dd,
- 1H); 7.10 (ddd, 1H); 7.00 (ddd, 1H); 6.8% (d, 1H); 6.79 (4, 1H); 6.61 (s, 1H); 3.79 (s, 3H); 3.30
(dt, 2H); 1.59-1.49 (m, 2H);1.42-1.30 (m, 2H); 0.91 (1, 3H).

MS (EI, 70 eV, 200 mA): 298(M™); 266; 198; 57.



M5 (TSP): 258 (MH)+ Met hod B. An oil dispersion of 60% NaH (2.7 g,
67.5 mol ) was washed with pentane (2 x 5 m ) and then suspended in
anhydrous THF (150 ml) under nitrogen. Trinethyl 2-

W96/ 21644 _
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nmet hoxyphosphonoacetate (4.5 g, 21.2 mmol ), dissolved in dry THF (50 nl)
was added dropwi se and the reaction mxture was stirred at 40C for 45
m n. A sol ution of 3-(2-indolyl)-2-pr@%nal dehyde (2.96 g, 17 mmol)
in dry THF ( ILI s added dropwi se and the reaction m xture was
stirred at 4 5 h. The reaction was quenched with 5 water and

extracted wi mﬂﬂﬂ-ﬁanm-mmdolyl)-ﬂaﬁt Apentadizhiinide. 2YTHS \\SonipotRd

\glnzihbrl ne (SWWC%’ é?‘& %ﬁ%gdé g%%%ﬁ? g&“‘%@#@%@'}'
resi due was pethoxy-2¢ pentadienontec(O:biga 039 mow)), benzylamine- (0043 ml, (.39 gumol) and
triturate§ WebHitidnS 6 NP Hmethyliminfund i léené 3040ml, 108 nithol)."AR&Estallisation from

R s pa i ol A

93- 94C. tone- 794(th JHD: 7,51 (0, 1H), 7.38.7,21 (m, 6H); 7.18
Rl s JED: 1151 (A TH); 7.38.7,34 (. 6H);
oty t( ‘%, @T@d& : %?(dqu By (0 M 6554, Ty 6.61, THb: 480 (6, 20;
iH: 7.17 (dea9(§.|am 7.03 (ddd, 1H):6.94 (d, 1H: 6.94 (s. 1H 3.85

(E)S(,ang:-be 3. 79é(ﬁ[@'l 200 mA): 332éM+) 308 le9\8/9200 my) . 271(M+); 239; 212. 15

(22, 4E) - 2 met hoxy. 5- (5rret hoxy- 2-i ndol yl ) -2, 4- pent adi enoate. A solution of
(E)-3- (S-met hoxy- 2-indol yl)-2-propenal dehyde (0.45 g, 2.24 mol) in
10 M of anh HF was dropped into a suspension of trinethyl

2- met hoxyphosphonoacetate. (0.7 g, 3.3 mmvl) and 60% 20 oil dispersion of

B?H Ef( g ZﬁegléﬁjEtmer -)nddlyl}-@ rﬁéth@iyjzafbéﬁiﬂﬂéloﬂfuéc'%’ ra%ﬁﬁoﬁ (r?g tﬁmo rgOQG Ugﬁ
o (a7 o) bt 1 mfl Sl 129805 Bl ol S RS 0.

met hyI ( 22 4E)17m})husya®eq 8nd the solution was heated at 50°C for 1 hour under nitrogen. The
met hoxy- 1- Wekﬂyémavab@dﬁb%kl)unaer“va@ﬁﬂﬁ antl B Qesidhe was RlissolNéin Watés (20i1Pand washed

bt ai ned. Vet h
(224 - - ro S PPEL e, TS SuSoYS RiarS, W slivgted 10PH 5 v 4% HICY amhen excraciod
(acet one- d6) withsthyl acgtat The Dl'gmcl%rﬁr wis washed) with Mjater.7dried overiiNaySiQ4 andl thasatvent
1H); 6.95 (dremdied uRdé? feduded prebsurdobfdiningl Giter triturationWith SopBpfi@ihet. .15 8 (927%).

(s. 3H): 8 74 eutlelc_:%mpoundas 11d3'mp—]89-190°C

IH-NMR (acetone-dg): 10.60 (br s, 1H); 7.53 (d, 1H); 7.36 (dd, 1H); 7.20 (dd, 1H); 7.03 (ddd,
1H); 7.00 (ddd, 1H); 6.99 (d, 1H); 6.92 (d, 1H); 6.65 (d, 1H); 3.75 (s, 3H).

MS (EI, 70 eV, 200 mA): 243 (M+); 211; 198.

25 Example 12

(2Z,4E)-N,N-Diethyl-5-(2-indolyl)-2-methoxy-2,4-pentadienamide. To a solution of (2Z4E)-
5-(2-indolyl)-2-methoxy-2,4-pentadienoic acid (0.1 g, 0.41 mmol), diethylamine (0.042 mt, 0.41
mmol) and 1-hydroxybenzotriazole (55 mg, 0.41 mmol) in DMF/THF 1:1 (50 ml), DCC (0.093
g, 0.45 mmol) was added at 0°C. The resulting solution was stirred at room temperature for 48

30 hours. The solvent was removed under reduced pressure and the residue was dissolved in
dichloromethane, washed successively with 10% HCI, saturated solution of NatiCO3 and water,
dried and evaporated under vacuum. The crude material was purified by column chromatography
(EtOAc/hexane 4:6) and triturated with isopropyl ether to yield 21 mg (17.2%) of the tte
compound as a light yellow solid, m.p.= 141-143°C.



M5 (E1, 70 eV, 200 mA): 287 (IM); 255; 228. Met hyl
(2Z, 4E) - 2- net hoxy- 5- ( 5- net hoxy-) - net hyl - 2-i ndol vl ) -2, 4- pent adi epoate:

IHNVR (acetone-d6): 7.29 (d, 1H); 7.22 (dd, 1H); 7.14 (d, 1H); 7.02
(d, 1H); 6.93 (d. 1H); 6.86 (s, 30 1H); 6.83 (dd, 1H); 3.81 (s, 3H; 3.79
(s, 3H); 3. Wobmed); 3.77 (s, 3H). M5 (El, 70 eV, 2PCI/EFS001301
(M+); 269; 242. Exanpl e 3 W06/ 21644

PCT/ EP96/ 00157 31
Met hyl  (2Z, 4E) - 4- et hyI 5-(2-indol yl ) - 2- r#¥ hoxy- 2, 4- pent adi enoat e.

(52 B 522 oemrone R o) F 7 TEBPAAG 1738 a1 7P cad VR BV

2- met hoxy- 2H) 698 &idd, JHXH66(d, JE:64? (1 dEDr B4 (4, 1H);3765(s, IH); Sy 4H); 1.20
accordi ng te gHye Procedure of Exanple A to afford 40 ng (9. 3% of the
title conpound, np.=93.95[err]C 5 1H-NMR (CDCl 3): 8.08 (br s, 1H); 7.61
(d, 1H); 7.M8 (EIj70eM) 200mA): 29804 +)1266. 7. 11 (ddd, 1H); 6.81 (s, 1H);
6.71 (d,1H); 6.67 (s, 1H); 3.85 (s, 3H); 3.79 (s, 3H); 2.80 (g, 2H); 1.29
(t, 3H. M5 (EI, 70 eV, 200 mA): 285 (M+); 253; 226. Exanpl e 4
10 Methyl (2Z,4E)-5-(5-chloro-2-indolyl)-2-nmethoxy-2, 4- pent adi enoat e.

5- Chl or oi ndol e- 2- car boxal dehyde was prepared starting from et hyl

5- chl or oi ndol e- 2-carboxylate (7.4 g, 33 mmol) according to the
procedure of Preparation 1, obtaining 2 g of a yellow solid, mp.=
208-209[err] C The al dehyde (1.2 g, 6.7 mmol) was transforned in
(E)-3-(5-chloro-2-indol yl)-2-propenal dehyde t hrough the reaction with
(fornmyl met hyl ene)tri phenyl phosphorane (2 g. 6.7 mol) follow ng the 15
procedure described in Preparation 2, obtaining 0.5 g of yell ow powder,

m p. = 207-209C. (E)- 3- (5-Chl oro-2-indolyl)-2-propenal dehyde (0.5 g,
2.4 mol) and DBU (0.75 m, 5 mol) were treated with nethyl

2- met hoxy- 2-(tri phenyl phosphoni um) acetate brom de (2.16 g, 5 mMmmnol)
according to the procedure of Exanple 1A to afford 250 ng (47% of the

title conpound, mp.= 166- 168[err]C. 20 [err] H NWR
(acetone-d[err]): 10.76 (br s, 1H); 7.54 (d, 1H); 7.36 (d, 1H); 7.21 (dd,
1H); 7.11 (dd, 1H); 6.98 (d, 1H); 6.87 (d, 1H; 6.65 (s, 1H; 3.79

(s, 3H); 3.72 (s, 3H). Ms (EI, 70 eV, 200 mA): 291 (M), 259, 197,
59.



Example 5 25 Met hyl
(2Z,4E) - S- (4, 5-di chl oro-2-indol yl)-2. net hoxy- 2, 4- pent adi enoate and Met hyl

(2Z, 4E) - 5- (5, 6-di chl oro- 2-i ndol yl ) - 2- met hoxy- 2, 4- pent adi enoat e. A)
3, 4-Di chl orophenyl hydrazine (25 g, 117 nmmol) was treated with ethyl
pyruvate (12. Vn96/2164%7 mmol ) in ethanol (300 m) givingPCaEPSE00157
filtration, 30 g of yell ow powder, mp.= 108-113[err]C Thi s conpound

(10 g, 36.3 mmol) was cyclised refluxing for, 3 hin toluene (300 m) in
presence of 30 anhydrous p-tol uensulfonic 3bi d (10 g, 58 mmol ) obtaining .
4.4 g (47% of the mxture of ethyl R ST R Ea W Tt g
and et hyl 5, 6-dichl oroi ndol -2-carboxylhate. 3 X|g

before (4.3 g, 16.7 nmol) was transfo
di chl or oi ndol - 2- car boxal dehyde and 5,
according to the procedure of Pr
yel | ow powder. This conpound (2.1 g,
PCT/ EP96/ 00157

mmol) was treated with (fornyl nethyle

band, 1H).

2734,
664 (1
mgsz
: 6.77-692 (m, iu')';“ >
H); 7.53 (d, 1H); &.

): 3.70

(ONISD-d,):
et
, 4HJ; ZA0Qn

& ™;

fol | owi ng the procedure describ =
of a yellow solid as a m xture of (E) gﬁﬁ & £2
(4, 5-di chl oro-2-indol yl) - 2-propenal de st N
(E)-3- (4, 5-di chl or 0- 2-i ndol yl ) - 2- pr oprakdeh 255 EETERSE =EH
3.3 mmol) -and DIPEA (1.13 nl, 6.6 mmol) &reltreatgd w t hgnet hyl % 5 g
nmet hoxy-2- (tri phenyl phosphoni unj acet at{e & omijde (82.97 g, g.6 nmol =
according to the procedure of Exgmpte—tAto—=fifford—=ft cotthn
chromat ogr aphy separation 20 ng of puje 4 5- x qi chl orgzlivgorrer;_: mp. =x
202-204[err]C and 11 ng of pure 5,6-dichl orolisoner, np.= 206-208C.
Met hyl (2Z, 4E) - 5- (4, 5-di chl oro-2-i ndofyl) - 2- ifet hoxy}- 2, 4- pent adi enoafe:
1H NVR (CDCl[err]) 8.38 (br s, 1H); &.23 (d,F1H); 7.%7 (d, 1M} 7.0F
(dd, 1H); 6.86 (d, 1H); 6.78 (d, 1H); 72 (d 10 JnHy:- 3 g4 (s 3K 3 83
(s, 3H. MS (ElI, 70 ey, 200 my] 3 (W) . 5 Matihyl 5 =
(2Z,4E) - 5- (5, 6-di chlgoro-2-in I2-2- ret Hoxy-|2, 4-4pgnt adi ehdate: [erk] H NWR
(acet one- . derg) 10!13% bres, 1W—FF4tde—tH—F—6—fs—HP—75%
( =)

(s, 3H).

(s, 1H); 6.76 (d, 1m™); 6.52™(s 1I—A_).; 5.2%15 d,;]H); 3.§ (s, 3.; 3.7(2F
-2
2
&
T
x

e
X
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The following examples were prepared according to the procedures discl
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|v5 (EL, 70 eV, 200 mA): 325 (M.

Exarrpl e 6

Met hyl
. 4- pent adj epoate. _T0 a

27, 4E) -5-(5.6-dichl oro-2-indolyl)-2-met hoxy-2
so ution of 20 11.5 g of the (E)

3- (5, 6-di chl oro-2-indol yl)-2-propenal dehyde (47.89 nmol),

descri bed %ﬁmration 8, in 200 m of THF,
2- met hoxy-2- (triphenyl -
7.84 m of DBU (52.7 mmol) were added. The

1.5 h. The sol vent was renoved under red@ced

prepared as

23.5 g of rrmlpsaooxsv

phosphoni un) acetate brom de (52.7 nmol) and

reacti on was refl uxed for
ressure and the crude

conpound wafsgde byied §-h t t:, yiﬂm BEt e SR A ter
trituration g% %ﬁa 8% E@% w t%.g'? mgound
was obt ai nefk:® ﬁ : | sf-Ei al g ﬁ'i § g neiagﬁaml e 5.
Exampl e 7 =z sy ., st
(2Z, 4E) - 5- g@,gg ﬁﬁsﬁth ;Pazp ﬂ%%?ﬂt gﬁé&%t e, A
sol ution 30 o FQE ﬁ@g o288 gF=xza ﬁwz—_ 2 LESEs
(26)-3-(3- EESpiERE Rk S Lgec (?33 5|
di chl or onet €. WERHA & Sy En r Qe fﬂ E -ggc
2- met hoxy- 2 pe) =30 13 1 Bt 98 s P. 69
mmol ) and 4 m% cB58 |l 4 A €35zd Efﬁ %ﬁg_@jﬁ After
the vor k- up[DESSE [EHEi FHEENE SusBuid Bud e e H ey
WD 96/ 2| 644 3
PCT/ EP96/ 00457 @ € 8 83
over silicajgel (Et P: 8) 0Bt @i ni r§g B0 g (|25. 10/()§ pf the tftle
conmpound asja yelT sol 1 ¢, np.= 150-1s51err|C [efr] H NWR
(acetone-d[ ¢rr]):%10. 1H); F.%3-7X5[m 4, 7.3&F.29 (3 |3H);
7.13 (d, 1HL . 7.0l (ddd. 11Hh: €4.80 (d. 11H . 3 ¥5 (s,
3H); 3.67 ($ 3H) 5 (EIi 70 eV, {200 my | 347 ;M err])
315; 288; 273. vt hy - - :
(ZZ, 4E) - 5- ( F—acety R l-peR-areeroat-e—t—to—ar—+ge- col d
stigrzd I sol gély hﬁ) (&) 12- haxy{)l'%sphono& ?lit(zammit 68(421
g, 8.4 mol}) in nd under| ni t regen, : , 8.
nmol ) was afide r : TS5 m Nyt es t(Ng reactiop was aljowed to
reach room {enpergturezand aff¢r 30 gifgutex a suspension af | N x
acetylindol ¢- 3-car boxal dehyde (1.2 g, .41 mpl) in{dry THF] (13 i) Jwas
added at OCfFhe '
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reaction was refluxed for 3 h and then quenched wth 10% aqueous citric
acid and extracted with

with brine,

dri ed over

et hyl

acet at e.
Na2SO4 and evaporated 15

under

The organic | ayer was washed

reduced pressure.
The crude product was purified by flash-chromatography (light
pet rol eum Et OO 8621544y i el ding 30 ng of the title conpound (1.PCEEPISNOIS=

107-108C. [err]H-NMR (CDC13): 8.47 (d, 1H); 7.82 (dd, 1H); 7.60 (s,
1H); 7.41 (ddd, IH); 7.38 (ddd, 1H); 7.26 (dd, 1H); 6.92 (d, 1H); 6.91
(d, 1H); 3.84 (s 3H:. 3.83 (s, 3H): 2.6 70 eV, 200
mA): 299 (Merr|ESR§7; [EBFD [FELI
(2Z, 4E) - N- But y| i nd® gLB2- =g XY -
solution  of I Mk ?@Wfﬁ}i i N d af room
t enperature und r og Y 2 g-—-—sol 0. 39
mmwol) in dichlo anelgle g-rﬁ)agﬁsrri
mnutes and net hyG 27 485 852- Inax!) 0.1
g, 0.39 25 Eg@s Jdoe8 8 Tap i@;u%i af t er
cooling to 10C, T peadRimi w8 3T oG
separated organ %Q'Igger ---=t~ E‘£§ NaHCO3
and water, driedfows NAESOH Sanp|Se Sy esi due
was tritur % §E ¥ :i#ﬁéggéa‘@@gr : 8 E
title conpound §S & Sorffi—mmp. =
(acetone-d6): 19.54 (gr]g, 1HR V.51 (§, d,
1H), 7.16 (dd, 1H): 7.10 (fdd, |Hy; ;
6.79 (d, IH); 6}61 (s, IH); 3.79} (s, 3H; L 49
(m 2H);1.42-1.80 (m¥2H); 0.%1 [t, 3Hj. ;
298( Mt); 266; 1p8+—5ie D
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10 Ms (EI, 70 eV, 200 mA): 332 (M); 300; 198; 91.
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Example 58

3-(Diethylamino)propyl (ZZAE)-S-(S,G-dichloro-z-indolyl)-z-methoxy-z,t_l-pemadienoate. A
mixture of (2Z,4E)-5-(5,6-dichloro-2-indolyl)-2-methoxy-2,4-pentadienoic acid (0.5 g, 1.6
mmol), 1-hydroxy-7-azabenzotriazole (0.22 g, 1.6 mmol), 3-diethylamino-1-propanol (0.23 g,
1.76 mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.31 g, 1.6
mmol) in 50 ml of CH2Cl» was refluxed for 1.5 h. After cooling, the reaction mixture was
washed with water, dried over MgSO4 and concentrated under vacuum. The residue was purified
by flash-chromatography (CH2Cly/MeOH 9:1) and afforded after recrystallisation in a mixture of
isopropyl ether/pentane 0.15 g (25%) of the title compound as yellow crystals, m.p.= 98°C.

1H-NMR (DMSO-d6) : 0.95 (t, 6H); 1.76 (m, 2H); 2.45 (m, 6H); 3.73 (s, 3H); 4.20 (t, 2H);
6.63 (s, 1H); 6.88 (d, 1H); 6.99 (s, 1H); 7.21 (dd, 1H); 7.53 (s, 1H); 7.77 (s, 1H); 11.82 (s,
broad band, 1H)

Further Examples: )
(a) The following compounds are prepared according to methods disclosed herein:
R
X kB
\ 2
q L~
' R Rz
R, 4
Compound X Ri Ry Ry Ry Rs Rg - Ry Rg
Methyl (22 4E)-5{2{1-ydroxyindolyl)} ~ OMe Me H H H H H H OH
2-methoxy-2 4-pentadiencate
Methyl {2Z,4E)-5-(2-indolyl)-4-propyl- OMe Me H H Pr H H H H
2-methoxy-2 4-pentadiencate
Methy (22,4E)-5-{2-indolyl)-2- OMe Me Me H H H H H H
L_methoxy-3-methyl-2,4-pentadiencate .
Ry Q
s
C§ Czc§c X
Ry I L on
R 1
N R 9 ’
! ]
RS
Compound X Ry R, Rg Ry Rs Ry Ry Rg

Netyl (ZZ4EY53indoyl) 2. OMe  WMe  H  H H T o H R

methoxy-2,4-pentadienoate
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LIST OF ABBREVIATIONS USED IN THE ABOVE PREPARATIONS AND

EXAMPLES

Registered trade mark for dicalite
Dimethylformamide.

Electron Impact

Ethyl acetate

Fast Atom Bombardment / Positive ions detection
Mass Spectrum

Tetrahydrofuran

ThermoSpray
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(2Z, 4E) 5- (5, 6-di chl or o- 2-i ndol yl ) - 2- net hoxy- 2, 4- pent adi enoate. A

m xture of (2Z, 4E)-5-(5, 6-di chl oro-2-indol yl)-2-methoxy-2, 4- pent adi enoi ¢
acid (0.5 0, wo%snies4 ol ), 1-hydroxy-7-azabenzotrial e (0.PCIERIAOIS?
nmol ), 3.di et hyl am no-1-propanol (0.23 g, 5 1.76 nmol) and

1=( 3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochloride (0.31 g. 1.6
mml) in 50 M of CH2A 2 was refluxed for 5 h. After cooling, the
reaction m xture was washed with watel,” dried over MgSO4 and
concentrated under vacuum The residue was purified by

f | ash- chr onuBiojegiesl Assays2Cl [ err]/ MeOH 9: 1) and afforded after

recrystallisgtion in_g mxture of | sopropyl ether/pentane Q.15 g (25%
of “the 111 o Bakmroud & o e apy sacluedt s Bonssgi o eprcBenic A1 adércaind
triphosphatase (ATPase) is polarised to the osteoclast-bone interface. The pump transports:
5 massive quantities of protons into the resorption microenvironment to effect mobilisation of the
bone mineral and to create the acidic pH required by collagenases to degrade the bone matrix.

The vacuolar nature of the osteoclast proton pump was originally recognised by Blair [FL.
C. Blair at al., Science, 245, 855 (1989)] and than confirmed by Bekker [P.J. Bekker et al., J.
Bone Min. Res., §, 569 (1990)] and Viintinen [K.K. Viiniinen et al,, J. Cell. Biol., 111, 1305

10  (1990)]. Evidence was based upon preparations of ruffled membrane fragments from avian

osteoclasts (obtained from the medullar bone of calcium-starved egg-laying hens). The resulting
membrane vesicles acidify in response to ATP, which is easily assessed by measuring the
fluorescence quench of acridine orange, a weak base which accumulates into acidic
compartments.

15 The biochemical pattern indicated that the osteoclast proton pump belonged to the
vacuolar-like ATPases since proton transport was inhibited by N-ethylmaleimide (NEM), a
sulphydryl reagent, and by bafilomycin A1, a selective inhibitor of vacuolar H* -ATPases [J.E.
Bowman et al., Proc. Natl. Acad. Sci. USA, 85, 7972 (1988)], whilst it was not inhibited by
ouabain, an inhibitor of Na*/K*-ATPases; sodium orthovanadate, an inhibitor of p-ATPases, or

20 by omeprazole or SCH 28080, both of which are inhibitors of gastric H¥/K+-ATPase [I.P..
Mattson et al., Acta Physiol. Scand., 146, 253 (1992)).

It is known that specific inhibitors of vacuolar ATPases, such as bafilomycin A1, are able
to inhibit bone resorption in osteoclast cultures [K. Sundquist et al., Biochem. Biophys. Res.
Commun. 168, 309-313 (1990)]

25 INHIBITION OF v-ATPase PROTON TRANSPORT IN MEMBRANE VESICLES

Preparation of crude bone microsomes from calcium-starved egg-laying hens,

Vesicles were prepared from medullar bone obtained from tibiae and femurs of egg-laying hens

which were calcium-starved for at least 15 days. Briefly, bone fragments were scraped with a 24
30 scalpel blade, suspended in 40 ml of isolation medium (0.2 M sucrose, 50 mM KCl, 10 mM

" Hepes, 1 mM EGTA, 2 mM dithiotheitrol, pH 7.4) and filtered through a 100 pm pore size nyion

mesh. The whole procedure was performed at 4°C. After homogenisation in a potter (20 strokes)

in 40 m] of isolation medium an initial centrifugation (6,500 X gmax x 20 min) was performed to

remove mitochondria and lysosomes. The supernatant was centrifuged at 100,000 x gmax for 1
35 hrand the pellet was collected in 1 ml of isolation medium, divided into 200 pl aliquots,



10 1H NVR (DMBO-d6): 0.95 (t, 6H); 1.76 (m 2H); 2.45 (m 6H); 3.73 (s,
3H 4.20 (1 2H): 6.63 (s. 1H: 6.88 (d. 1H: 6.99 (s. 1H: 7. 21 (dd.

1H);

7.53 (s, 1H); 7.77 (s, 1H); 11.82 (s,

Furt her

accordi ng woseidkads di scl osed herein: [err]

X

Met hyl

broad band, 1H)

Exanpl es: (a) The foll ow ng conmpounds are prepared

Rl err] R2 R3 R4 Rferr] R6 R7 Rl err]

(ZZ 4E) -5-[ 2- (1- ydroxyi ndol yl )] - Ove Me H H H H

2- met hoxy- 2, 4- pent adi eggat e Met hyl

(zz 4E5- (%é*'ﬁ@?"ﬁ W%%%H%‘%FM t-80°C. Thelprotein'‘Content ws determined

(2Z 4E) - Suging & wrimetrig ksit accopding toRradford [M. Bradford, Anal. Biochem., T2, 248

gﬁft hoi(y 3 me%Wtﬂmﬁﬁ 5-10 pl of membranes were used.
err

[err]
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WO 9 6/ 21644
tion of osteoclast membranes. 1 mipof crde microsomal vesicles prepared above were
applied (about 0.2 ml per tube ) on the top of a sucrose step-gradient consisting of 3.5 ml of
15%, 30% and 45 % (w/w) sucrose in isolation medium and centrifuged at 280,000 gmqy for 2
hours (SW 41 Tirotor). After centrifugation the 30-45% sucrose interfaces were collected,
diluted approx. 20-fold in isolation medium and pelletted at 100,000 gmay for-1 hour (SW 28
rotor). The pellet was then resuspended in 1 ml of isolation medium, aliquoted and frozen in
liquid N> and stored at -80°C until used.

Proton transport in membrane vesicles was assessed, semi-quantitatively, by measuring the
initial slope of fluarescence quench of acridine orange (excitation 490 nm; emission 530) after
addition of 5-20 pl of membrane vesicles in 1 ml of buffer containing 0.2 M sucrose, 50 mM
KCl, 10 mM Hepes pH 7.4, 1 mM ATP.Nap, 1 mM CDTA, 5 pM valinomycin and 4 pM
acridine orange. The reaction was started by addition of 5 mM MgSOy4. Results were expressed
as the percent of the mean of two controls.

Inhibition of bafilomycin-sensitive ATPase activity was assessed in purified membrane
vesicles by measuring the release of inorganic phosphate (Pi) during 30 min of incubation at
37°C in a 96-well plate either in the presence or in the absence of bafilomycin A1l. The reaction

medium contained 1 mM ATP, 10 mM HEPES-Tris pH 8, 50 mM KCl, 5 uM valinomycin, 5 uM
nigericin, 1 mM CDTA-Tris, 100 uM ammonium molybdate, 0.2 M sucrose and membranes (20

ug protein/ml). The reaction was initiated by MgSO, (8-arm pipette) and stopped, after 30 min,
by addition of 4 volumes of the malachite green reagent (96-arm pipette) prepared according to
Chan [Anal. Biochem. 157, 375 (1986)]. Absorbance at 650 nm was measured after 2 min using
a microplate reader. Results are expressed as pmol (Pi) x mg protein-xhour! and, for each
experiment, represent the meantsem of triplicates.
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Bi-ol ogi cal Assays Background. It is known that, upon attachnent to
bone, an el ectrogenic H+ - adenosi ne t &yphosphat ase (ATPase) is

ol arised to the osteocl ast-bone ansports

Ir?ﬁissi ve quantities of protons i ntﬁ%ﬁyﬁéwmenvpronmnt to

ef fect nobilisation of the bone m neral and to create the acidic pH
requi red by col |l agenases to degrade the bone matri x. The

vacuol ar nat unmmmmosmmmmwmmmmstmmlmncogni sed by

Bl air , Science, 245, 855 (1989)] and than confirned
[P. QSTEORYASTs *

by Bekker aL J. Bone M n. Res., 5,569 (1990)] and
Vaananen [ K. Vaananen et al., J. Cell. Biol., 111, 1305 10 (1990)].

Evi dence was based upon pr epamfinm Qf ""ff|ﬁf‘| gnents from
avi an ost eocl asts (obtal negl hjpmM|t hq ? al cium starved
egg-| ayi ng hens) The resultipg.... ve51 es_ acldi y in response
to ATP, which is easily assepsed gy maasurl ng the f1 uojescence guench
of acridine orange, a weak bESE€ iCh [accunur at eﬁ int o acidifc
cornpartnents. 15 - The--Bl-achgm-cal-—pat-t La-i-ndi-catdd that the
ost eocl ast proton punp bel onged 16 the vacum ar-like AfPases since
proton transport was inhibitpd bé N-etjhyl mal e m g§ (NEM, a sul phydryl
reagent, and by bafil onmycin fi;- sei qcti-ve-tnht-prt or-—~of-vaguol ar H+ _
-ATPases [J.E. Bowman ef...al 26 Prdc....Natl....Adad....Sci...lU$A, 85, 7972
(1988)], whilst it was not ihhibigped Ry ouakgi n, an inhibitor of
Na+/ K[ err] - ATPases; sodi um of tnO\Sgnaaate an™ ik it 6r ot pqiATPases, or 20
by onmeprazole or SCH 28080, pet-h=sf wi-ch-are- DIt OF. 50 gastric H+/ K
- ATPase [J. P. Matt son Bt _aB4, Adta Physi ol0.17Scand., 146,253 (1992)].
It is known that specific inpibigers df vacuol arsd\TPases sych as
bafilomycin Alerr], are able to-f-nhirbrt--bome-resorptiqn i n osteocl ast
cultures [K. Sundquist et all...B4chem. Bi.ophys.9-8es
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Conmun. 168, 309-313 (1990)] 25 | NHI BI TI ON OF v- ATPase PROTON TRANSPORT | N

NEMBRANE VESI CLES Preparati on of crude bone m crosones from
cal cium starved egg-Iayl ng hens. Vesi cl es were prepared from nedul | ar
bone obtained fromtibiae and femurs of egg-Ilaying hens whi ch were

cal ci um st gorpida@’ at | east 15 days. Briefly, bone fragnygrErsssasscr aped
with a 24 30 scal pel blade, suspended in 40 m of isolation medium (0.2 M
sucrose, 50 nM KCl, 10 niM Hepes, | nM EGTA, 2 nMdithiotheitrol, pH
7.4) and filtered through a 100 pm pore $¥ze nylon mesh. The whol e

procedure was erformed at 4lerr] C After honpgenisation in a potter (20
strokes) N OFBONE R dONnedi um an initial centrifugation

(6,500 x ?| ii | X 20 min) was performed to - renove mtochondria and
| ysosones! natant was centrifuged at 100,000 x g[err] for 1 35
D0 ne! "% i Gttt Gl be¥sbeibbalgR dpclberfrilyPh i eBRHRY T, 1ot &1 ©

200 pl ali
PCT/ Eng/ ab.Endocrinology, 1985, 116, 234). Briefly, osteoclasts were mechanically disaggregated froms 3
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of ost eoclAfier l@ﬁim R37SC the bohe ScePwerd QRAAE in\thsdiith 199 Bidiate@ih above

Step- o 2 RABA R Y et Bl TS it i aﬁ@ﬁﬂ@&%‘*ﬁﬁﬁ% PG L ose
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r esuspendeacodylate buffeoand thodsedclastson Qathhonaklltqmesialaedjfor tagtrgerrésistant acid
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eni ssi on maadsm&&atddﬂmgdmmm&nﬁceofmmmmﬂchemmdmm of
,lg\'llj']lch ﬁlrazco m 5 M va cin anla onslﬁeW%xﬁn%ﬁfe
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as t he pemearper ostedclast oramsan vblumecper ositockass . .

20

2) Inhibition of PTH-stimulated *°Ca>* release from pre-labelled foetal rat long bone. The
assay is based on that described by Raisz (J. Clin. Invest. 44:103-116, 1965). Time-mated
Sprague-Dawley rats were injected subcutaneously with 200 mCi of “*CaCi2 on the 18th day of
gestation. On the following day, the foetuses were removed aseptically and the radii and ulnae
25  were dissected free of adjacent soft tissue and the cartilaginous ends, and then culwred for 24 hr
at 37°C in BGJ medium containing 1 mg/ml BSA. The bones were then transferred to fresh
medium containing the test compounds (0.1 - 50 uM) with and without PTH (12 nM) and were
incubated for an additional 48 hr. The media were collected and the bones extracted to
determine the mean % calcium release by scintillation counting. Results were expressed as the %
30 inhibition compared to the amount of calcium released from cultures incubated with PTH alone

In vivo assavs

Prevention of retinoid-induced hypercalcaemia. The method used was that described by
35 Trechsel et al., (J. Clin. Invest. 80:1679-1686, 1987). Briefly, male Sprague-Dawley rats



20 I.-nhi bition of bafilomycin-sensitive ATPase activity was assessed in
purified nmenbrane vesi cl es by nmeasuring the rel ease of inorganic
phosphat e (Pi) during 30 min of incubation at 37[err]Cin a 96-well
plate either in the presence or in the absence of bafilonycin Al. The
reaction wdGpiéaq) contained 1 nM ATP, 10 nM HEPES-Tri s ppctrbsénoisrKCl ,
5 uMvalinonycin. 5 uM nigericin, 1 nmM CDTA-Tris, 100 uM amoni um
nmol ybdate, 0.2 M sucrose and nenbranes (20 25 ug protein/m). The
reaction was initiated by MpSO4 (8-arm pi pgigte) and stopped, after 30 min,
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I N CH CKEN

Ex. No IC[err] (pM ATPase assay
[err] 7
WO 96/ 21644 Preventlon of bone loss in osteoporaosis induced by ovariectomy and immobilisation. Seven

PCT/ EP96/ 00 ]é;ups of 10 Sprague-Dawley rats (200 g) underwent ovariectomy plus neurectomy of the sciatic
10  nerve in the right hind limb, while one group was sham-operated according to the method
described by Hayashi et al., (Bone 10:25-28, 1989). It was demonstrated that a steady-state
was attained in the amount of trabecular bone lost 6-12 weeks after the operations. During a 6-
week period, the operated animals received the test compounds (0.1 - 100 mg/kg p.o. u.id.), or
vehicle. At the end of this treatment period, the animals were sacrificed and the tibia and femur of
15  the hind limb removed. The tibia wet and dry weight were determined, and the density
(displacement of water) and ashes content (total weight, calcium and phosphorous content) also
measured. The femur were fixed in 10% formalin, de-mineralised in 5% formic acid and the
coronal midshaft and longitudinal section of the distal metaphysis cut and stained with
haematoxilin and eosin. Histomorphometric evaluation was made using a semi-automated image
20  analyser (Immagini & Computer, Milan, Italy). In the distal metaphysis, the % trabecular bone
area in the secondary spongiosa (which is the trabecular bone 1 mm from the epiphyseal growth
plate to about 4 mm towards the midshaft giving a total area of 5 mm?) and the number of
trabeculae (according to Parfitt et al., J. Bone Min. Res. 2: 595, (1987)) were determined in all
animals. In the midshaft, the medullary, cortical (CA) and total (TA) cross-sectional area was
25 measured and the cortical index (CI) determined from the formula CI = CA/TA.

Prevention of bone loss in ovariectomised mature rats. The methodology employed is based
on that described by Wronsky et al. [/.Bone MinRes.,6, 387 (1991)]. The bone loss, prevalently
cancellous, occuring after the surgery is monitored by dual emission X-ray absorptiometry

30 (DEXA) measurements of bone mineral density (BMD) of long bones and by HPLC
measurements of urinary levels of products of bone collagen breakdown, such as the cross-link
residues pyridinoline (PYD), deoxypyridinoline (DPD) and lysine glycosides, i.e. galactosyl-
hydroxylysine (GHYL) and glucosyl-galactosyl-hydroxylysine (GGHYL).

Groups of 7-10 female Sprague-Dawley rats, about 90 days old and weighing 200-250 g are
35 used. Rats are anesthetised by sodium pentobarbital (35 mg/kg i.v.), laparotomy is performed and
ovaries are bilaterally removed . Wounds are adequately disinfected and sutured. A group is sham



I NHI Bl TI ON OF BONE RESORPTI ON 1) Bone resorption can be assessed as
~described preyvigQusly in the literature [T.J. Chanbers et al .,

Endocri nol ogy, 1985, 116,2341. Briefly, osteoclasts were nechanically
di saggregated from 5 neonatal rat |ong bones into Hepes-buffered nedi um

199 (Fl ow, wisheriblpe suspensi on was agitated with a pi péikssnosd t he

| arger fragnments were allowed to settle for 30 sec. The cells were

then added to two wells of a multiwell dish containing bone slices (each
nmeasuring 12 mg). After 15 mn at q&; t he bone slices were renoved,
washed in nmedium 199 and pl aced in indi vidual wells of a 96-well

pt at e. Theeperays: During & #weel exprrinegtal periods the operpied anigalsreceiye test gpmpgundsin

cul ture nege approgiae vekitle 101900 hifhd melvild.YérvehisRialoiel N Hanks- buffered MEM
in the presence or absence of drug. The nunber of osteoclasts and bone

r esor pt i orifwenty-fopgdinufine sacpies avecollected for PYD, DRFE; GHYaand GGHYLodetssminations
(CLSM © t herbielRd 34, 8551, 98! 18, hﬂﬁdizs/‘&iy@ aﬁe@ﬂ}é&ﬁfl‘ﬂbﬂﬁiﬁb@%ﬂuﬁn@u@%nand

cacodylate buffe cl.asts on each bone slice were stained for

talratefls?@é 5‘3@&&“{}%’?@ Y¥at ase. After counting the nunber of |arge,
. 10%

o un RO 5 Rt I8 Ve SN e B 1

wat er and dipak WMQW wese gvaluated iavivorusing lightiy enagsthesisac anisasle Resulis o
was t hen Qfaaipi-eﬂedﬁ%of Sitiollvéifis vehidhetreatiddniohgs. S| ze of the osteoclastic

excavations, the plain area and the vol une of bone resorbed was
r ecor ded. m&mumms mean pit nunber per ost eocl ast, nean
area p ost eogl ast_ or nean vol une per, osteocl ast. 2) I nhi bi tion

of PTH%¢ i Fhe agtivity ofthe cqmpounds of the igyention fqyrwwbmuabmwupmlwmmbe

bone. The determinedbyagcording testhel followinpamettiodsavhicleste incofpadtedzhetein: Clin. | nvest :
44:103-116, 1965). Ti ne-nated Sprague-Dawl ey rats were injected

subcut aneohmymmmrmimy may; begjetgrminefl @zcording to]themethhds digidsediimpublished

?ﬁstat :jon Infefnatibfalf snuoﬂmmﬁganomﬁmmsmz% ﬂu&ﬂﬁqﬂ@ﬁr@t f{ie ployed, Y gnd
e radii an e disse ag I.Sgue an
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BG) el urantismmar drug discovery screeRprinciples dndipeactises of Qrielogy.JissiclQ; actt t1989.r esh

medi um COW the test conpounds (0.1 - 50 pM with and wi thout PTH (12

nM and were I ncubated for an additional 48 hr. The nedia were
col | ect ed Zitivival abtvigameydbe msdseed using the in vndﬁsﬁryﬁ'e‘penédlw HeQchifiecall,ci um

rel ease bYaudfialkblehihl 21 gﬁ@ﬂ%g{&a ) (R Fﬂg@?ﬁ B@g@?g&%

i nhi bition co anou IC|umre éas romc ture
i ncubat ed {4\t ?FP‘&FYcﬁ‘FB assessed irature, for example

ret i nd20d- i alddoded. [Chenr, 38| I:@Hnl@w(m)rret hod used was that descrl bed by 35

Trechsel et al., (J. din. Invest. 80:1679-1686, 1987). Briefly, male
Spr ague- Avnyu]ca{ agtivity may be assessed in vivo using the methods rcported in the literature, for

example, as described by C.J. Pfeiffer, Peptic Ulcer , C.J. Pfeiffer Ed., Munksgaard Publ.,
Copenaghen, 1971. In vitro assays for inhibition of vacuolization induced by Helicobacter pylori
are described, for example, by E. Papini et al., FEMS Microbiol. Let:., 113, 155-160 (1993)

25 4. Usefulness in treating Alzheimer’s disease may be determined using models in vitro such as
inhibition of amiloyd-B production as descrided in the literature by J. Knops et al., J. Biol.
Chem., 270, 2419-2422 (1995) or by models in vivo: such as the transgenic mouse model
overexpressing human APP reported by D. Games et al., Nature, 373, 523-527 (1995).

5. Immunosuppressant activity can be assessed as reported in the literature, fc_;r example by M.-K.
30 Huetal,J. Med. Chem. , 38, 4164-4170 (1995) |

6.Antilipidemic activity can be assessed as reported in the literature, for example by E.A.L.
Biessen et al., J. Med. Chem. , 38, 1846-1852 (1995). Antiatherosclerotic activity may be
assessed by using animal models of atherosclerosis, such as the atherosclerotic rabbit model,
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wei ghi ng 160-200 g (10 per group) were thyroparathyroi dectom sed and were
treated subcut aneously with the retinoid Ro 13-6298 (30 pg/day) for

t hree days andwosiézieads found to significantly increase BCUERI6BEISTM
calciumby 4-5 ng/ 100 m . For inhibition of this effect, rats wer e
trreated sinultaneously with test conpounds i.v. or p.o. at 0.1 - 100 ng/Kkg,
or vehicle and 5 bl ood cal ci um was neassfed as descri bed above, before

treatment an : . b RISt N r
expressed as !%QF Eﬁq?%['?g %fé‘me P%@ardgg;fgg mlm'g'l ]Zé-ete?gfi? éﬁmgﬁti? %‘?3”% 14,

Prevention ol0bBRL19Bs in osteoporosis induced by ovariectony and

i mobi lisatign, Seven . . rQups..of .10 Spr - : :

under went ovirr"!"&‘fsm vy ‘%é’ﬁ%’éﬁ‘g‘ﬁ’ uBpe %ﬁg&%ﬁ%ﬁ%@;ﬁ%ﬁme Tf lgght
hind |i b, wdsidescribed byTolshii exal., £Anibich 482120998k 0r di ng to the net hod

descri bed by Hayashi et al., (Bone 10:25-28, 1989). It was denonstrated
that a st®ady-state was attained in the amount of trabecul ar bone | ost
6-12 weeks after the operations. During a 6- week period, the operated
ani mal s received the test conpounds (0.1 - 100 ng/kg p.o. u.i.d.), or
vehicle. At the end of this treatnment period, the animals were sacrificed
and the tibia and femur of 15 the hind Iinb renoved. The tibia wet and dry
wei ght were determ ned, and the density (di spl acenent of water) and
ashes content (total weight, calciumand phosphorous content) also
measured. The femur were fixed in 10%formalin, de-mneralised in 5% formc
acid and the coronal mdshaft and | ongitudi nal section of the distal
met aphysi s cut and stained with haemat oxi | i n and eosin.

Hi st onor phonetri c eval uati on was nade using a sem -automated i mage 20

anal yser (Immagini & Conputer, Mlan, Italy). In the distal netaphysis, the
% t rabecul ar bone area in the secondary spongi osa (which is the
trabecul ar bone 1 mm from the epi physeal growh plate to about 4 mm
towards the mdshaft giving a total area of 5 mmjerr]) and the nunber of
trabecul ae (according to Parfitt et al., J. Bone Mn. Res. 2: 595, (1987))

were determined in all animals. In the mdshaft, the nedullary,
cortical (CA) and total (TA) cross-sectional area was 25 measured and the
cortical index (Cl) determned fromthe formula C = CA TA

Prevention of bone |l oss in ovariectom sed nmature rats. The net hodol ogy

enpl oyed i s based on that described by Wonsky et al. [J.Bone

M nRes., 6, 387 (1991)]. The bone |l oss, prevalently cancel | ous,

occuring after the surgery is nonitored by dual em ssion X-ray
absorptionmetry 30 (DEXA) neasurenents of bone mineral density (BVD) of

| ong bones and by HPLC measurenents of urinary |evels of products of
bone col | agen breakdown, such as the cross-1link resi dues pyridinoline
(PYD), deoxypyridinoline (DPD) and |ysine glycosides, i.e. gal actosyl-

hydr oxyl ysi ne (GHYL) and gl ucosyl - gal act osyl - hydr oxyl ysi ne ( GGHYL).

G oups of 7-10 femal e Sprague-Dawl ey rats, about 90 days ol d and wei ghing
200- 250 g are 35 used. Rats are anesthetised by sodi um pentobarbital (35
ng/ kg i.v.), laparotony is perforned and ovaries are bilaterally

renoved . Wunds are adequately disinfected and sutured. A group is sham
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operat ed animal s receive test conpounds in t he appropiate vehicle
(0.1-100 ng/ kg p.o. ui.d.) or vehicle alone. " Twenty-four-hr urine
sanpl es arwooghisdst ed for PYD, DPD, OHYL and GGHYL det er nPOWEP®/A0187
before and 2, 4, 8, 11, 15, 18, 22 and 25 days after surgery. The aliquots
of urine are frozen and 5 stored at -20 Cuntil HPLC anal ysis.

Before and at the end of the experinentgegperiod, the bone netaphyseal

m neral densitjes of left distal femur and proximal tibia were

eval uated in vHAMsi ng |ightly anaesthetised animals. Results are

expressed as % of prevention versus vehicle treated ani mals. OTHER
THERAPEUTI C UTiL| TER compBundldfFortila )t y of the conpounds of the invention
for the other utilities nentioned herein may be determ ned by

ated herein: 1.
t he nmet hods di scl osed in

according to the foll ow ng net hods which gke incor
Antitunor activity may be deterni ned adg§
publ i shed I nternational Applicat iR ati on nunber 93/18652; in
particul ar the screen enpl oyed, ex’pe | rreg al Rgetail s and bi bl i ography
of MR Boysl et al., Status of the NC precliniCal 15 antitunor drug

di scovery screen; p@) nciples and practices of Oncol ogy, 3, issue 10, Cct.

1989, - Li opd sabiqhéreof, orasolva?ethéfebf‘ﬂlfeﬂn activity may be assessed using
the in vitro aggaysg) th al Research,
27, 425- 430( 199 g{utelaﬁ ang&ﬁéﬁ’ hﬁﬁul lm% G 1994) .
Anti-HV ai:(gw ycan rlyte 4 literature, for

exanpl e by Vel asquez et 20 al . . Chem, 38, 1641-1649 (1995)

3. Antiulcer activity may be assessed I n |Avo u%l ngOBhe met hods reported in
the literature, for exanpl e, as d&l.:::beﬁma'-y:cm Pfeiffer, Peptic

Ucer, CJ. Pfeiffer Ed., Miunksgaard Publ . aghen, 1971. In
vitro assays for inhibit i on of vacuoli zati onR=| nducgd by Hel i cobact er pyI ori
are descri bed, for arrpl e, by E. Papini et al., FEIVB M crobiol. Lett.

e B S
ami | oyd-[err] E‘P ﬁ'&gs“&mw&éx'ﬂf‘%‘ﬁﬁalﬂf?‘mﬂgsﬁt@WBRs%ﬁs et al.

J. Biol. 15 empemimtly rprsemhydrogarg 9tkyl, substitutadadylsoptionally 0:  such as
t he transgeni csubstimeedraiickayl, opuonallpmﬂ:sﬁmmﬂesﬂ; opgiohallyssubsiithted exylulkydcanby D.

Sg{rps_ tet 2!31}1’ bgﬁtﬁdﬂ&ny smamtﬁ%%%?kt : oran optionally- subgﬁmed)g ﬁc?as‘ggg{ri;s;agt

_ ivity %5 ; y
g/l Aﬁt i I?)?p:-lgér?t a@??‘%?‘? % 8 %{‘é‘%‘ g“ﬁ's'é nf“émgof’ﬁ ﬂ“ﬂg F?(?Pdolt ure, for
exanpl e by Ry cach ind ¥ Ferreseq) hydrogen,alky 8"351"531‘6 1852 (1995).

Ant i at her oscl ePofii) Rgrepresents/a meietyef the aboveds@@sisfemﬂg/ (a)gndmgbmrmmsﬁodel s
of at heroscl er timiabovesdefinediRst; he at heroscl erotic rabbit nodel,

Rg and R7 each independently represents hydrogen, hydroxy, amino, alkoxy,
optionally substituted aryloxy, optionally substituted benzyloxy, alkylamino,
25  dialkylamino, halo, trifluoromethyl, triflnoromethoxy, nitro, alkyl, carboxy,
carbalkoxy, carbamoyl, alkylcarbamoyl, or Rg and R7 together represent
methylenedioxy, carbonyldioxy or carbonyldiamino; and
Rg represents hydrogen, hydroxy, alkanoyl, alkyl, aminoalkyl, hydroxyalkyl,
carboxyalkyl, carbalkoxyalkyl, carbamoyl] or aminosulphonyl.
30 _
" 2. A compound according to claim 1, wherein Ra represents a group Rs and
Rb represents a moiety of formula (a).



\Qgrzgéégfgow? which are reported in the Ii terature”"l"”"l““lu"mu)l“l

R-J. Lee et al., J. Pharm Exp. Ther., 184, 105-112 (1973) ¢ ¢t

Angi ostatic activity may be assessed u3| ng the nethods reported |n_t_he
li-terature, fwoeszis e as described by T. Ishii et al., PCI/EMéNDISH .
48, 12 (1995). 5 WD 96/ 21644 .
PCGT/ EP96/ 00157 59 d ai ms
1. A conpound of formula (1): [err] or a salt thereof, or

ohi ch is. E%?Sgenvf‘”gg@z@:ﬂm@ @f %h"”mﬁa‘s%b eyl TN

represents a m)lety Terr]

4. A compound according to any one of claims 1 to 3, wherein R, R3 and
5 Ry each independently represent hydrogen, alkyl or phenyl.

5. A compound according to any one of claims 1 to 4, wherein Rg and Ry
each independently represents hydrogen, hydroxy, amino, alkoxy, optionally
substituted phenyloxy, optionally substituted benzyloxy, alkylamino,

10  dialkylamino, halo, triflucromethyl, nitro, alkyl, carboxy, carbalkoxy, carbamoyl,
alkylcarbamoyl, or Rg and R7 together represent methylenedioxy, carbonyldioxy
or carbonyldiamino.

6. A compound according to any one of claims 1 to 5, wherein Rgis
15  hydrogen, methyl and t-butoxycarbonylmethyl.

7. A compound according to any one of claims 1 to 6, wherein X represents
N Rs Rt.

20 8. A compound according to claim 7, wherein Rg and R, each independently
represent hydrogen, alkyl, substituted alkyl, optionally substituted alkenyl,
optionally substituted aryl, optionally substituted arylalkyl, an optionally
substituted heterocyclic group or an optionally substituted heterocyclylalkyl
group or Rg and R; together represent a heterocyclic group. -

25
9. A compound according to any one of claims 1 to 8, wherein R, is
hydrogen.

10. A compound according to any one of claims 1 to 8, wherein RgorR,

30 represents a moiety of formulae (a), (b), (c), (d) and (e):
Ru

-CH,—A-N
(a) Rv

R

A a
)
3

(b) N



(ol ron e Petsuhsri tured or uneuber it uved o s WSHEGERUTINN

group NRsRt wherein Rs and Rt 15 each independently represent hydrogen
al kyl, substituted al kyl, optionally substituted al kenyl, optionally
subst it ut evhomesiess opti onal |y substituted aryl al kyl, an rcmpmnoMI |y
substituted heterocyclic group or an optionally substituted

het er ocycl yl al kyl group, or Rs and Rt together may form a heterocyclic

group; Rerr] represents an alkyl‘dr a substituted or unsubstituted
aryl group; and R2, R3 and 20 Rl err] each inde ently represent

hydr ogen, al kyl , aryl or substituted aryl (|lh Ra represents a

noi ety of the above defined forml a (a) and Rb negprgsehts t he above
defined Rerr]; . R6 ®hd R7 each independently represents hydrogen,

hydr oxy. am no, al koxy, optionally substituted aryl oxy, optionally
substituted benzyl oxy, al kylamno, 25 dial kyl ani n (Oﬁdho
trifluoromethyl, trifluoromethoxy, nitro, alk&h{_ car bal koxy,
car banoyl , alkylcarbannyl or R6 and R7 together re éﬁﬁfpt

met hyl enedi oxy, carbonyl@moxy or carbonyl di am no; R8 represents

hydr ogen, hydroxy, al kanoyl, al kyl, am noal kyl hydroxyal kyl ,

carboxyal kyl, carbal koxyal kyI car bam)yl or am no,s-ubpl;wnyl 30 2. A
conpound according to claim 1, wherein Ra repagsgnts a group Rlerr] and
Rb represents a noiety o{)for mul a (a). V\O—QGO%GM

PCT/ EP96/ 00157 60 3. A
conmpound according to claim1 or claim2, wherein Rerr] represents al kyl
or substituted ovhereinAlrepresentsatkybh¥pisialkyl and Ry, Rp, Re/ReandRyeaghaccordi ng to
any one of clai imleperidently reptesért hipdrogen, mym:ylind% afdRY) arewbaiefintant | y

r epr esent hydroq&n,,e. al kyl or phenyl. A conpound according to
any one of ains | to 4, wherein R[err] and R7 each i ndependently
represents hydr dr ox y, ,optjonall ubstij uted
phenyl oxy, opti 8ﬂal I ?‘éﬁ‘ﬂ‘ﬂ’?{‘! gﬂﬂfgalﬂ j ng @xa%‘“ar °§Vi ani no,
hal o, -trifl uor olgReHypr car bal koxy, carbanoyl,

al kyl car banoyl , or R6 and R7 toget her represent met hyl enedi oxy,

car bonyl di oxy OA motdsfurltisk preparstion of a comPound ok foraniod@) 6k sgaltor di ng t o

any one of qkai 'il&réofToPa Solviltk BicPdoR, WAkiSH procdss comprises:
@  for compounds of formula (I) wherein Ra represents hydrogen, alkyl or
optionally substituted aryl and Ry, represents a moiety of the above.defined
formula (a), by reacting a compound of formula (II):

R
R "R,
RT N A 20
LR R
20 8 (1N

wherein R9, R3, R4, Rg, R7 and Rg are as defined in relation to formula (I), with
R

3
O &
a reagent capable of converting a moiety of formula R, R, into a moiety
of the above defined formula (2); or
(b) ° for compounds of formula (I) where R, represents a moiety of the above

25  defined formula (a) and Ry, represents hydrogen, alkyl or optionally substituted
' aryl , by treating a compound of formula (III):



accorting 1o any one of claims 1 o 6 wherein X represent s [T ITTEETHNAM

8- A conpound according to claim 7, wherein Rs and Rt each inhddpefdefmt!|y
represent hydrogen, alkyl, substituted al kyl, optionally substituted

at kenyl , woedanedl |y substituted aryl, optionally substi PCTERI6001S?
aryl al kyl, an optionally substituted heterocyclic group or an
optionally substituted heterocyclyl al kyl group or Rs and Rt together
represent a heterocyclic group. 25 9. ba A conpound according to any
one of clains | to 8 wherein Rt is hydr ogen. R, 10. _A conpound

atcording to any one of clainms 1 to 8, wherein.Rs or O represents a

moi ety of fornulae (a), (b), (c), (d) and (R [erQ] WO
06/ 21644 o Il PcT/ EP96/ 00157
? N R
b
P am
wherein R4, Rg,. R7 and Rg are as defined in relation to formula (I) with a
compound of formula (IV):
5
R, OR,
(R,O),-ﬁ)\fkco.x
0O R,

av

wherein R, R2, R3 and X are as defined in relation to the compounds of formula
(I) and Rg is a C}_4 alkyl group; and thereafier, as necessary, carrying out one or
10  more of the following reactions:

@) converting one compound of formula (I) into another compound of
formula (I);
(ii) removing any protecting group;
(iii) preparing a salt or a solvate of the compound so formed.
15

13. A compound of formula (I), or a pharmaceutically acceptable solvate
thereof, for use. as an active therapeutic substance.

14. A compound of formula (I) or a pharmaceutically acceptable salt thereof
20  and/or a pharmaceutically acceptable solvate thereof, for use in the treatment of
and/or prophylaxis of osteoporosis and related osteopenic diseases.

15. A compound of formula (I) or a pharmaceutically acceptable salt thereof
and/or a pharmaceutically acceptable solvate thereof, for use: in the treatment of

25  tumours, ulcers, for use as immunosupressant agents in autoimmune diseases and
transplantation, as an antilipidemic agent, for the treatment and/or prevention of
hypcrcholestefolemic and atherosclerotic diseases, for the treatment of AIDS and
Alzheimer’s disease and for treating angiogenic diseases.
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aryl and Ru and Rv are as defiened above. 10 npouhd *
according to claiml, selected fromthe Exanpl es discl osed her ein; or
a salt thewoobnzmds a sol vat e t her eof . 12. A pr ocesBCYEPIGOpIS?
preparation of a conpound of forrmula (1) or a salt 15 thereof or a

sol vate thereof, which process conpri ses: (a) for conpounds of
f.ormula (1) wherein Ra represents hydrogég, alkyl or optionally

subst! tuted a ¥ anda Bk SiF B M fual B Rl iy AR MEDLAL flsases

formula (a), by Teacting a conpoun . .
wher ei n R err], inRf kymgn or mpashpman pragmal ,wweemypr&ﬁﬁadwwwnam ectiyesf i ned in
rel atlfn t]9 ;Ofﬁbﬂ-ﬁ»c{d,hnouﬂ] tbhacoﬁlﬁélfnhoff?mulaa(ﬂ aﬂ'fcpd :faanvgrtl ng
a noiety of for i e ove define
formula (a); %V&%mfwm&%%%‘f%?ﬁtg%ﬁére Ra represents

a noi ety of She above 25 defined forrmula (a) and Rb represents hydrogen,

al kyl or optiongly A%&iﬁd&fdﬁﬁémaﬂnmtéﬁMimoubé{utcéﬁ%ﬂgnﬁl\ﬁwwf

Lgl-/mélggtsf H) |1)5 - agents in auvt\gm%{me uﬁmeases and transplantation, as an annhpx%eguc agent, for

the treatment and/or prevention of hypercholesterolemic and atherosclerotic
diseases, for the treatment of AIDS and Alzheimer’s disease and for treating

10 angiogenic diseases, in a human or non-human mammal, which comprises
administering an effective, non-toxic, amount of a compound of formula (I) or a
pharmaceutically acceptable solvate thereof, to a human or non-human mammal
in need thereof.

15 18.  The use of a compound of formula (I), or a pharmaceutically acceptable
salt thereof, or a pharmaceutically acceptable solvate thereof, for the manufacture
of a medicament for the treatment of osteoporosis and related osteopenic diseases.

19 The use of a compound of formula (I), or a pharmaceutically acceptable
20  salt thereof, or a pharmaceutically acceptable solvate thereof, for the manufacture

of a medicament for : the treatment of tumours, ulcers, for use as

immmnosupressant agents in autoimmune diseases and transplantation; as an’

antilipidemic agent, for the treatment and/or prevention of hypercholesterolemic

and atherosclerotic discases, for the treatment of AIDS and Alzheimer’s disease
25  and for treating angiogenic diseases

20. A pharmaceutical composition comprising a compound of formula @, or
a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
solvate thereof, and a pharmaceutically acceptable carrier thereof.

30



, lerr] | wherein R4, Rerr], R7 and R err] are as defined in.relation

“to formula (1) with a conmpound of formula (I1V): REPLAGGREINT SHEET
<~wWherein Rerr], R2, R3 and X are as defined in relation tjo gtre—comoundsof
formul a (1) and Rlerr] is a Cl4 al kyl group; and th reaégf%u.ag
necessary, carrying out one or 10 nore of the followng e Eﬁsig7
(i) converting one conmpound of formula (1) into another} cioompound of .
formula (1); (ii) renoving anyﬂprotecting group; (rii) A'
preparing a salt or a solvate of the conmpound so forned. ~t5- +3-
conpound of forrmula (1), or a pharnaceutically acceptable solvate
thereof, for use as an active therapeutic substance. 14. A

conmpound of forrmula (I) or a pharmaceutically acceptable salt thereof 20
and/ or a pharmaceutically acceptable solvate thereof, for use in the

treat ment of and/ or prophyl axis of osteoporosis and rel ated
ost eopeni ¢ di seases. 15. A compound of fornula (I) or a
pharmaceutically acceptable salt thereof and/ or a pharmaceutically

accept abl e solvate thereof, for use: in the treatnent of 25 tunours,
ul cers, for use as inmmunosupressant agents in autoi nmune di seases and
transpl antation, as an antil|$ehe®eei EIdgent, for the treatnent and/or

prevention of hyper chol est erol em ¢ and at heroscl erotic di seases, for
the treatnment of AIDS and Al zhei mer' s di sease and for treating
angi ogeni ¢ di seases. WO 96/ 21644 R
PCT/ EP96/ 00157 16. A r the treatnen®ef osteoporosis
and rel ated ost eopeni c di seases o Pz o}
p R N + (Ph), R,
m Ry, R,
v ’ R, 1) LiAIH,
!(Phhp==§?° 2) MnO5
v 3 :

Re Ry
R CHO R, Ry
§ | + r — | _ o
R, r# CHO R, KOH Ry r?
o R, i) Re R, R

{(n



»_in a human or non-hunman manmal , which conprises adm nistering an effective,
non-toxi c, anount of a conpound of formula (1) or a pharmaceutically

s accept

wol 21644 sol vate thereof, to a human or non- huREIVER26160457 i n need

t her eof . 5 17. A nmethod for the treatnent of: tunours, ulcers,

as an

| Mmunosupr essant agents in autoimmune dis 8S Te T
transplantation, as an antilipidemc ent, for gﬁ@g@ﬂr&“ﬂﬂ‘

and/ or prevention of hyperchol esterol c and at herosclfrjptic

di seases, for the treatnment of AIDS and Al zheimer's di sedseQ@h8EPor97 |

treating 10 angi ogeni ¢ di seases, in a human or non-jhuman manmal , i g

conpri ses adm ni stering an effective, non-toxid, anmount of a _

conmpound of forrmula (I) or a pharmaceutical ly eptabl e _sol vat ef

"thereof, to a human or non- human mamal i n need thereof. 15 -

18. wWhegeinssubjdct @ mrmmhﬁchumh rhentiohedibglow, RS R g, RAR 418 e W7 andl Ry are as

ac ept&%&mm don 18 ul;%rug&)g‘offgﬁnaapmar maceuti cal ly acceptable solvate
reo or e fenut actdr a nmedi canent for the treatnent of

osteOporos'?h@eagc&&is@ﬁsehaﬁéspﬂﬁ%ecﬁl—&s%?ﬁfmeme Brogrika:co Bfidtse of a

conpound of f?rrru a
t her edo¢

armaceutically acc salt

meegﬁz-xﬁ s KV D) san Teacevith aliphsic a%clehy@%eo

manuf af@iruma (VD) in presm‘ce of basds mmmstsoamfn ort ;hﬁas‘srmhy@ekzdefaffbﬂﬁ@glf&n :ﬁer S,

L1 ans O RLFTRYely SopULRa: S GRARE P RRR 15 sl ) RO RSERRT B

transp
and/ or
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salts are carried out in the presence of a base in any suitable solvent. Suitable bases include
organic bases, such as triethylamine, rimethylamine, N,N-diisopropylethyvlamine (DIPEA),
pyridine, N,N-dimethylaniline, N-methylmorpholine, 1,5-diazabicyclo{4.3.0]-5-nonene (DBN),
1,5-diazabicyclo[5.4.0]-5-undecene (DBU), 1,5-diazabicyclo[2.2.2]octane (DABCO) and
inorganic bases, such as sodium hydride, caesium carbonate, potassium carbonate. Suitable
solvents include conventionally used solvents, for example aromatic hydrocarbons such as
benzene, toluene or xylene or the like; DMF, DMSO, chloroform, dioxane, dichloromethane,
THF, ethyl acetate, acetonitrile, N-methylpyrrolidone and the like or mixtures thereof. Preferably,
the reaction is carried out at a reaction temperature of in the range of about-20°C to 140°C,
preferably about room temperature to the reflux temperature of the solvent.

When a compound of formula (VIII) is reacted with a substituted
carbethoxymethylphosphorane (roure B of Scheme (1)), the carboxylic ester obtained is then
converted into the corresponding alcohol with a reducing agent, suitably a complex metal
reducing agent such as lithium aluminium hydride (LiAlHy), diisobutyl aluminium hydride
(DIBAH) or lithium borohydride (LiBH4), in any suitable aprotic solvent for example methylene
dichloride, chloroform, dioxane, diethyl ether or THF, at any temperature providing a suitable
rate of formation of the required product, such as a temperature in the range of from -30°C to
60°C, for example at room temperature. Then. the intermediate alcohol is oxidised to aldehyde
(II) with an oxidising agent such as manganese dioxide, periodinane (DéSS-Manin reagent),
pyridinium chlorochromate (PCC) or pyridinium dichromate (PDC) or a combination of oxaly!l
chloride and DMSO (Swern reaction), preferably manganese dioxide in methylene dichloride.
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