Benzi m dazol e derivatives The present invention
relates to bicyclic conpounds, in particular to
wenei/megazol e derivatives and to pharnaceut i c®CTEP2607/002763
t hereof. Accordingly the i nvent| on provi des conpounds
of formula (1) or a pharmaceofli-cal ly acceptabl e salt
or prodrug ester thereof: (D wherein Ris halo or
optionally substituted C1-C6 alkyl; X is selected from
the group consi sti ng B¥nzfhiddddle §6Rsatidd SO SQ2 or S
Y represents a group selected fromthe foll ow ng:
optionally substitut ed Cl-C6 al kyl, -SRlI - SSO% R1,
are sel ect ro
The b g R Bl St ko TR P ek 4 e
deriGitived aad kyﬂly’érmabbetldapbsmtibrébﬂbﬁ i tuent or
substituents on R, Rl, R2and Y being i ndependently
sel ected fromthe group consisting of hal ogen,
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alkoxy, C2 C6 al kenyl oxy, C2- 06 al kynyl oxy, C3-Cl12
cycl oal kyl, C3- Clﬁ het er ocycl oal kyl, Cl1-C6
alkylcarbonyl Cl- C6 al koxycar bonyl, nitryl, aryl; al
of which, except ¥en,_are Nndep----ntly optlonally
substi t ut ed by ' G

t he group consi

mono or di- Cl1- al kyl amino, K'
o

)

wherein

Ris halo or optionally substituted C,-C¢ alkyl;

X is selected from the group consisting of O, NH, CH,, CO, SO, SO, or S;

Y represents a group selected from the following: optionally substituted C,-Cg alkyl, -SR;, -
S(O)R4, -S(0O)2R;4, -OR,, wherein R; and R; are selected from optionally substituted: C;-C,
alkyl, C4-C,alkenyl or C,-C, alkynyl;

the optional substituent or substituents on R, R, R;and Y being independently selected from
the group consisting of halogen, hydroxy, C,-Cs alkyl, mono or di- C,-Cg alkylamino,
aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di- C,-C¢ alkylaminocarbonyl, amino,
carboxy, C4-Cg alkoxy, C,-Cs alkenyloxy, C,-Cs alkynyloxy, Cs-C;, cycloalkyl, C3-Cis
heterocycloalkyl, C,-Cs alkylcarbonyl, C,-Cs alkoxycarbonyl, nitryl, aryl; all of which, except
halogen, are independently optionally substituted by one or more substituents, selected from
the group consisting of halogen, hydroxy, C4-Cs alkyl, mono or di- C;-Cg alkylamino,

aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di- C,-Cs alkylaminocarbonyl, amino,



am nocar bonyl, sulfinyl, sulfonyl, sulfanyl, nono or
di - Cl1-C6 al kyl am nocar bonyl, am no, car boxy, Cl-C6
wW@bkeany2913- C12 cycl oal kyl, C3-Cl18 het er ocycl op¢kR¥P2007/002763
Cl1-C6 al kyl carbonyl, C1-C6 al koxycarbonyl, nitryl,
aryl. Additionally the inventidn provi des conpounds of
formula (1) or a pharmaceutically acceptable salt or
prodrug ester thereof: (1) wherein Ris halo or
carBdy, @72l ark
t&tey Pt ggg?%%z%&ga@g @Elcal KdtbroctfclbSlkg At Oﬁgﬂylfcér%%yl C1-Cs
alkgpycaibopyle Aty afr oup sel ected from the fol | owi ng:
optl onal |y substituted C1-C6 al kyl, -SR1, - S(OR1,
2R1, -OR1, wherein Rl is ClC4aIkyI t he
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sul fanyl, nmono orydi - Cl-CR al kyl am nocar bonyl, am no,
carboxy, Cl-C6 al koxy, C3-€12 cycl oal kyl, C3-Cl18

~het erocycl oal ky], bony, 1- C6
al koxycar bonyl , {Ini aly -@ h( except
hal ogen, are inde optipgnal Yy _sibst Nt ut ed by

one or nore substltuents sel ected fromthe group
consi sting of hal ogen, hydOoxy,E(% C6 al kyl, nono or
di - Cl-C6 al kyl am no, am nocar bon : sulflnyl,

sul fonyl, sulfanyl, nono or di- 8<C6

al kyl am nocar bonyl, am no, carboxy, G -C 6 al koxy,
C3-C12 cycl oal kyl, C3- C18 hefiprocycl oal kyl, Cl1-C6
eIkylcarbonyl Cl1- C6 al koxycarbonyl, nitryl, aryl.

wh
R is halo or optionally substituted C4-Cs alkyf;
X is selected from the group consisting of O, NH, CH,, CO, SO, SO, or S;

Y represents a group selected from the following: optionally substituted C,-Cs alkyl, -SRy, -
S(O)R;, -S(O);Ry, -ORy, wherein R; is C;-C, alkyl;

the optional substituent or substituents on R and Y being independently selected from the
group consisting of halogen, hydroxy, C;-Cs alkyl, mono or di- C,-Cs alkylamino,
aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di- C1-Cs alkylaminocarbonyl, amino,
carboxy, C4-Cs alkoxy, C3-C., cycloalkyl, Cs-Cis heterocycloalkyl, C-Cs alkylcarbonyl, C4-C
alkoxycarbonyl, nitryl, aryl; all of which, except halogen, are independently optionally
substituted by one or more substituents, selected from the group consisting of halogen,
hydroxy, C4-Cs alkyl, mono or di- C4-Cs alkylamino, aminocarbonyl, sulfinyl, sulfonyl, sulfanyl,
mono or di- C4-Cs alkylaminocarbonyl, amino, carboxy, C,-Cs alkoxy, Cs-C,, cycloalkyl, Cs-
Cis heterocycloalkyl, C,-Cg alkylcarbonyl, C,-Cs alkoxycarbonyi, nitryl, aryl.

For the avoidance of doubt, the terms listed below are to be understood to have the following

meaning throughout the present description and claims:



For the avoi dance of doubt, the terns |isted below are
to be understood to have the foll ow ng neani ng
w0 boosagiredit t he present description and cl ai msPdTYEP1067/002763
"l ower”, when referring to organic radicals or
conpounds nmeans a conpound or3radi cal with may be
branched or unbranched with up to and including 7
carbon atons. A | ower al kyl group may be branched,
unbranched or cyclic and contains 1 to 7 carbon atons,
preferably 1 to 4 carbon atons. Lower alkyl
The teppclowgt s whem Feferding e ergapistradicals er kgmpowndspyeanpa cgmpound or
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preferably 1 to 4 carbon atons and contains at | east
A loygealkane @tkepur ¢ aikenpkyp geupdh branchevker entikgmehedrandaeetains 2 to 7
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propRh AT allyR! BEREHA, Rbhropenyl or isobutenyl and the oxy equivalents thereof.

A lower akyne or alkynyl group is branched or unbranched and contains 2 to 7 carbon
atoms, preferably 1 to 4 carbon atoms and contains at least one carbon-carbon triple bond.
Lower alkyne or lower alkynyl or lower alkenyloxy représents for example ethynyl, propynyl

or propargyl.

In the present application, oxygen containing substituents, e.g. alkoxy, alkenyloxy,
alkynyloxy, carbonyl, etc. encompass their sulphur containing homologues, e.g. thioalkyl,
alkyl-thioalkyl, thioalkenyl, alkenyl-thioalkyl, thioalkynyl, thiocarbonyl, sulphone, sulphoxide
etc.

Halo or halogen represents chloro, fluoro, bromo or iodo.

Aryl represents carbocyclic aryl, heterocyclic aryl or biaryl.



al kynyl oxy, carbonyl, etc. enconpass their sul phur
cont ai ni ng honol ogues, e.g. thioalkyl,
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t hi oal kynyl, thiocarbonyl, sul phone, sul phoxi de etc.
Hal o or hal ogen represents chftoro, fluoro, brono or
i odo. Aryl represents carbocyclic aryl, heterocyclic
aryl or biaryl.Carbocyclic aryl is an aromatic cyclic
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such 86bstflRSd sdfdasubsti tuted radi cal s. Cycl oal kyl
represents a cyclic hydrocarbon containing from3 to

12 ring atons preferably from3 to 6 ring atons.
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nore, preferably one to three heteroatons sel ected

Heterocycloalkyl represents a mono-, di- or tricyclic hydrocarbon which may be saturated or
unsaturated and which contains one or more, preferably one to three heteroatoms selected
from O, N or S. Preferably it contains between three and 18 ring atoms. The term
heterocycloalkyl is intended also to include bridged heterocycloalkyl groups such as 3-

hyroxy-8-aza-bicyclo[3.2.1]oct-8-yl.

Pharmaceutically acceptable salts include acid addition salts with conventional acids, for
example mineral acids, e.g. hydrochloric acid, sulfuric or phosphoric acid, or organic acids,
for example aliphatic or aromatic carboxylic or sulfonic acids, e.g. acetic, trifluoroacetic,
propionic, succinic, glycolic, lactic, malic, tartaric, citric, ascorbic, maleic, fumaric,
hydroxylmaleic, pyruvic, pamoic, methanesulfonic, toluenesulfonic, naphthalenesulfonic,
sulfanilic or cyclohexylsulfamic acid; also amino acids, such as arginine and lysine. For
compounds of the invention having acidic groups, for example a free carboxy group,
pharmaceutically acceptable salts also represent metal or ammonium salts, such as alkali
metal or alkaline earth metal salts, e.g. sodium, potassium, magnesium or calcium salts, as

well as ammonium salts, which are formed with ammonia or suitable organic amines.



fromO Nor S Preferably it contains between three

and 18 ring atons. The term heterocycl oal kyl is
wo pdoenea3 al so to i ncl ude bridged heterocycl oaP&yEP2007/002763

groups such as 3- hyroxy-8-aza-bicycl o[ 3. 2.

1] oct-8-yl. Pharmaceutically-&ceptable salts include

acid addition salts with conventional acids, for

exanpl e m neral acids, e.g. hydrochloric acid,
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wherein

R’ is halo or optionally substituted C,-Cg alkyl;

Y’ represents a group selected from the following: C;-Cs alkyl, -SR;, -S(O)R;, -S(O).R;, -
OR;, wherein R, and R; are selected from optionally substituted: C;-C, alkyl, C,-C,4 alkenyl or

C»C, alkynyi;

the optional substituent or substituents on R, R, and R, are independently selected from the

group consisting of halogen, hydroxy, C4-C¢ alkyl, mono or di-C;-Cg alkylamino,



derived froman optionally substituted | ower al kanoic

acid or an arylcarboxylic acid. In preferred conpounds
wotoorarazyu a (1), X is CH2 or O More preferabl RCT/EP2087/002763

CH2. A second aspect of the invention provides a

conpound of formula (1') or ab6pharmaceutically

acceptable salt, or prodrug ester thereof: (I")

wherein R is halo or optionally substituted Cl-C6
amaﬁb&fbonyY' suﬁfﬁ?f §§ﬁ‘6ﬂy§5 s@lfﬁ{y@ Lﬂﬁbrﬁ)eéreéﬁt@tdci 5I§¥|‘aﬁ1ﬁ?ﬁ>carbonyl amino,
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hdec%}SCS-b' Bﬂyﬂno’ﬂ@'o‘?gﬁﬁq % @ﬁ’ﬁ{no Q}n%a WI su{ﬁﬁ\ﬂosﬁfonyl sulfanyl,
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morsqwrf%%ane ralkidarBinogarboryl - amaing) dafbeny ﬁv&anawonylca-@mcm@oalkyl Cs-
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al koxycarbonyl, nitryl, aryI al | of whi ch, except
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car boxy, Cl-C6 alkoxy, C3-R%12 cycloal kyl, C3- C18

het er ocycl oal kyl : I car bonyl Cl C6
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wherein

R’ is halo or optionally substituted C;-Cs alkyl;

Y’ represents a group selected from the following: C;-Cg alkyl, -SR;, -S(O)R;, -S(O).R;, -
OR;, wherein R, is C;-C, alkyl;

The optional substituent or substituents on R are independently selected from the group
consisting of halogen, hydroxy, C,-C¢ alkyl, mono or di- C4-C¢ alkylamino, aminocarbonyl,
sulfinyl, sulfonyl, sulfanyl, mono or di-C,-C, alkylaminocarbonyl, amino, carboxy, lower
alkoxy, Cs-C,. cycloalkyl, C5-C,s heterocycloalkyl, C4-Cs alkylcarbonyl, C;-Cg alkoxycarbonyl,
nitryl, aryl; all of which, except halogen, are independently optionally substituted by one or
more substituents, selected from the group consisting of halogen, hydroxy, C;-Cs alkyl,
mono or di-C;-Cg alkylamino, aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di- C;-C¢

alkylaminocarbonyl, amino, carboxy, C,-Cs alkoxy, C3-C,, cycloalkyl, Cs-C,g heterocycloalkyl,

—€4-C alkylcarbonyl, C;-Cs alkoxycarbonyl, nitryl, aryl.



Additionally in second aspect, the invention provides
a conpound of fornmula (I ) or a pharmaceutically
waewepiabd e salt, or prodrug ester thereof: ( PCY/EP2007/002763
wherein R is halo or optionally substituted Cl-C6
alkyl; Y represents a group-gel ected fromthe
follow ng: Cl1-C6 al kyl, -SR1, -S(OR1, -S(O 2R1, -
OR1, wherein Rl is Cl-C4 al kyl; The optional
With48§3dct ARk aBbvS YERTbEY B hBo@ s %rﬁ}dlfgfgﬁdq%ﬁ%ﬂay(l’) one or more
sel ected fromthe group cohsisting o ogen,
of the énllewing sinifgengekyiay applyo or di- Cl- C6 al kyl ami no,
am nocar bonyl, sulfinyl, sulfonyl, sulfanyl, nono or
al kyl am nocar bonyl , am no, carboxy, |ower alkoxy,
Prefezaloly oY isysslesigdijom: €RL18RheSE))Bs pod o&(QYR;. Cl- C6
al kyl car bonyl, Cl-C6 al koxycarbonyl, nitryl, aryl; all
of which, except hal ogen, are independently optionally
Mok preterahly, adisisglestes foom "ORe asdi B3R, yaiemire prefetabbt -©R,f r om
t he group consisting of hal ogen, hydroxy, Cl-C6 al kyl,
mono or al kyl am no, am nocarbonyl, sulfinyl, sulfonyl,
Altespativalyyreferabho Yos sdiecte@ifradd -SRiGSE@IRGrar ER(OYR,. ani no,
carboxy, Cl1-C6 al koxy, C3-Cl2 cycloal kyl, C3-C18
heterocycl oal kyl, - 1-C6 al kyl carbonyl, Cl1-C6
R: igipkeisrpblyraptionally substituted Guir@J alkit ohCi-€5 pikghylt 0 t he above
descri bed conpounds of formula (1) and fornmula (1 )
one or nore of the follow ng significances may apply:
R: ipmore pegierpbly‘optignally| substiddtetirGir@, allgR2, -SRI, -S(OR1
and -S(O 2Ri. Mre preferably, Y is selected from-OR2

and -SRl, yet nore preferably -OR2
More preferably, R, or R; is methyl.

Yet more preferably, Y is selected from: -SMe, -S(O)Me and -S(O),Me.
Preferably R is halo or trifluoromethyl.
More preferably R is trifluoromethyi.

Preferred compounds of formula | are:

4-Bromo-2—(4-isopropyl-phenyl)-7-methoxy-1-(2—methoxy—ethyl)-5-(2-methy|sulfanyl-pyridin-
3-yimethyl)-1H-benzoimidazole

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-pyridin-3-
ylmethyl)-4-trifluoromethyl-1H-benzoimidazole

4-Bromo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-pyridin-3-ylmethyl)-7-methoxy-1-(2-
methoxy-ethyl)-1H-benzoimidazole

2-(4-1sopropyl-phenyl)-5-(2-methanesulfinyl-pyridin-3-ylmethyl)-7-methoxy- 1 -(2-methoxy-
ethyl)-4-trifluoromethyl-1H-benzoimidazole



Alternatively preferably, Y is selected from -SRi1,

-S(ORL and -S(O 2R1. Rl is preferably optionally
waewstiiduw ed G -C4 al kyl or Cl-C4 al kynyl. Rl PGI/EP2087/002763

preferably optionally substituted Cl-C4 al kyl. More

preferably, RlL or R2 is nethyB- Yet nore preferably, Y

is selected from -SMe, -S(O Me and -S(O 2Me.

Preferably Ris halo or trifluoronethyl. Mre

referably Ris trifluoronmethyl. Preferred conpou
zg{sop@pmrgnyl) -Br(@-methanesulfonyl-pyridin-3-ylmethyl)-7- methoxy—1 (2 -methoxy-

ethy)-Btiiromdéthyll SLpeithidah&8y| ) - 7- met hoxy- 1- (2- et hoxy-
ethyl) 5- (2 rrethyl sul fanyl -pyridin- 3-ylmethyl)-1

2 (ISP IR TR -3 R R b 42 Aty msthy)-4-
trifludr@methgt- Tbenkdimiiadzolyr i di n- 3-
yl met hyl)-4-trifluoronethyl -1H benzoi m dazol e

S-(AEBoyrpyrittit-3-yiraethypay(H-pdrroyyphbryl 27 mesthexyets (2-fethoixyehy)-4-

ol di - il ! t hoxy- 1-(2-
tnﬂl#ér?'hgt}(]é[ g’i’ %ﬁ%ﬁi%%‘gm m dazol e
2- (4-1sopropyl - phenyl ) - 5- (2- met hanesul fi nyl - pyri di n- 3-

5- (zlisHEerMJ&p%dimﬁ t}P?ﬁ\étrﬂyl)(Zz(%BWVI%H&%&/I?-?-TethOﬁ)-E) -)s:F-_rrbeﬁré%xy-ethyl)A-

| uor'onme H benzoi m dazol e2
t”ﬂ%ﬂ@mgthé"z"'r‘ngﬁﬁﬁ?ﬂ'@%lﬂz?Snyl pyriclin-3-yl methyl)-7-nmet hox
y-1- ( 2- met hoxyet hyl ) -

2- (@bbﬁﬂof)&l%ﬁﬂ?—‘?bﬁéthéﬂ' Nﬂﬁ%t%)@fb}ﬁﬂ}lﬁ5 §2-prop-2 ynyloxy-pyridin-3-
- 7- et hoxy-'1 t hoxy-ethyl)-5

AT TV T PeaE g TIRBERSI ) 4

trifluoronethyl-1H benzoi m dazol e
2-(4-1sopropyl-phenyl)-7-methoxy-5-[2-(2-methoxy-ethoxy)-pyridin-3-yimethyl]-1-(2-methoxy-
ethyl)-4-trifluoromethyl-1H-benzoimidazole V

(2-{3-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazole-5-yimethyl}-pyridin-2-yloxy}-ethyl)-dimethylamine.

According to a third aspect of the invention there is provided a pharmaceutical composition
comprising a compound of formula (1) in association with a pharmaceutically acceptable

excipient, diluent or carrier.

According to a fourth aspect of the invention there is provided a compound of formula (1) for

promoting the release of parathyroid hormone.

Itis now well established that controlled treatment of patients with parathyroid hormone
(PTH) and analogues and fragments thereof can have a pronounced anabolic effect on bone
formation. Thus compounds which promote PTH release, such as the compounds of the
present invention may be used for preventing or treating conditions of bone which are
associated with increased calcium depletion or resorption or in which stimulation of bone

formation and calcium fixation in the bone is desirable.



5- (2- Et hoxy-pyridi n-3-yl met hyl ) - 2- (4-1 sopropyl - phenyl)
- 7- met hoxy- 1- ( 2- net hoxy- et hyl ) - 4-
wao eoo7iiuvnd et hyl - 1H benzoi m dazol e PCT/EP2007/002763
5- (2-1sopropoxy-pyridin-3-yl
met hyl ) - 2- (4-1 sopr opyl - phenytF P--7- net hoxy- 1- ( 2- met hoxy-
ethyl)-4- trifluoronethyl-1H benzoi m dazol e
2- (4-1sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- net hoxy-et hyl ) -5
Thus(id ‘acﬂf@ths%e&’triMé MVENIDH iheludes3a method for preventlr]g or treating bone
lnEtMé5§-4 trifluoronethyl-1H benzoi m dazo

coriglitions r5P Frsqsiated with mcmsaéﬁylcw deplotioneariiesgyptiarhendn which
Sl’llﬂl)lat%rdf%ﬁé HortlabBh QH& l:alg:lufr?f' QT%@thWa )s desirable in which an

4-trifluoronmethyl-1H benzol m dazo

effqctivg gmpyntof 2 Wpy jof fﬂﬁ@ngal ())-ap-definad ahovee, ppa phatmaceutically-

accbbgéb)e é}\oudléér\)/g;ﬂlé S Wﬁlt)Qﬁ%thltSﬁg [inistered to a patient in

ne%NdééPQTHQaﬁﬂ9n thlrd aspect of the invention there is
provi ded a pharmaceutical conposition conprising a
corrBound of formula (1) in association with a
@ﬁ@%ﬁ!t‘h&ﬂavaloa@é@\M@cﬁ pragges for preparationof atcompound of formula

(Dlﬁﬁééb?gmté&ﬁo&%%%ﬁk a fourth aspect of the invention
there is provi a conmpound of formula (I) for

pronoting the rel ease of parathyroid hornone. It is

(a) fb?%%buno%sdf%ﬁ‘ ﬂwﬁ&%g\ ﬁ%‘%ﬁégwsﬁﬂﬁha? Elknl introducing

patients with ara roi d hor

the gptipraily guksiituled Gefle yb@hreﬁaw ef pearnpaundead fqmltaa(x\@ with a

Su,tg&g%géangme@é}meg shpation. Thus conpounds which pronote
rel ease, suc as the conpounds of the present

|nvent|on may be Yused for preventlng or treating
condi ti ons of bo mhxch e

(XV)
(b) for compounds of formula (1) wherein R is halo, halogenation of a compound of formula

(X) using a suitable halogenating agent:
Y

X
AN N
<0«
= N

X)

(c) for compounds of formula (}) wherein Y is -SR;, reduction of a compound of formula (X1)

using a suitable reducing agent:



associ ated with increased cal ci um depl etion or

resorption or in which stinmulation of bone formation
wa@pa7asdes um fixation in the bone is desirabl epdiTEB20071002763

a fifth aspect the invention includes a nethod for

preventing or treating bone-d®nditions which are

associated with increased cal cium depletion or

resorption or in which stinulation of bone fornmation

and calciumfixati ogin the bone is desirable in which

an effective anoUit of a dbnpound of fornula (1) as

defined above, orj a pharnmgceuticallyacceptable and

-cl eavabl e est e, acCivd N on thefeof is
admi ni stered tdl a tie ne r eat nent .
In a sixth aspe he i nNVeptTON pro S a process for

preparation of a conpound jof f¢grnmula (1) in free or
salt form conprising: (af for npounds of fornmula
(1) wherein Ris optional”y substiituted Cl1-C6 al kyl,

i ntroducing the optionally substi@uted G -C 6 al kyl by
reacti on of a conpound of romula (XV) with a suitable
organonetal lic reagent: ( (b) for conmpounds of
formula (1) wherein Ris halo, halogenation of a

: e ; ( _ .
(d) %Pg&n}?a&g%g V\(l"];e?élw i2 -$O)RV Bt fétg?zFf, ufr))} nﬁpgﬁlf)}:\;ﬂf \%mqgﬁgafokﬂgof formula

or conpounds 0

(Xlls -SRi, reduction of a conpound of formula (X) using
a sui tabl e reduci nggqagent: (XI') (d) for conpounds
wherein Yis -S(§RL or -8 O 2R, by oxidation of a

D kl
l

(XH)

o

(e) for compounds wherein Y is -OR,, or —SR; by ipso-substitution in the pyridine ring of a

compound of formula (X1li):

(Xim)

In step (a), an example of a suitable reagent for introduction of a methyl group at the R

position would be Me,CulLi.



(XI1): (XI1) (e) for conpounds wherein Y is -OR2, or

-SR 1 by ipso-substitution in the pyridine ring of a
waeopawyds of forrmula (XI11): (XII1) In step (apCT/ar2007/002763

exanpl e of a suitable reagent for introduction of a

met hyl group at the R positieAtwould be Me2CuLi.In

step (b), bromnation, for exanple, of the conpound of

formula (XV) may be carried out using brom ne/acetic

acid. In step (c), 4-toluene-suphonic acid, sodium

i odide in acetonitrile may conveniently be used to
In sier &)t bromingtienuter example. efbe campowndiof fmpula XXV smeyp be carried out
usig bronrit/deddcatigan be conveniently carried out for

exanpl e using hydrogen peroxi de and acetic acid. In

step (e), selective |Ipso-substitution in the pyridine
I BB Pkt SO FAE I AP ISP ol be usea
to effect the reglyction 9fl thexgampoundytXbe prepared as outlined in

the follow ng schenmes: Synthesis of conpounds

according to the invention of fornula (1) wherein X is
In step(d).-oxidatipn can&e donvenientirtaarriesyout ier exatriptemising Beiregen peroxide
andlacgtic 4clgsopr opyl - phenyl) - 7- met hoxy- 1-

(2-met hoxy- et hyl ) -1H benzoi m dazol e

In step (e), selective Ipso-substitution in the pyridine ring can be achieved with nucleophiles
such as R,O and R,S".

The abovementioned compounds of formula (XV), (XI), (Xil) and (XIIl) may be prepared as

outlined in the following schemes:

Synthesis of compounds according to the invention of formula (1) wherein X is —CH,- is
further illustrated by the following Scheme 1:



- 5-car bal dehyde Zn, HOOCH (Xl 1) H2Q2, HOAc Schene
1Conpounds of the invention wherein X is a group other
wo b@/1188 2- may for exanpl e be prepared accorPCTgP1007/002763

the followi ng Scheme 2: NH2) as described already (see

Schene 1) reaction cat. reactidn Schene 2 The

conpounds of fornmula | in free formmy be converted

into salt fornms in conventional manner and vi ce-versa.

The conpounds of the inventjmon can be recovered from
QI ed in conveg pgnal

thelreac ion_m xture and p
mann such asgfegang oners, aiye
in co et| nner, Wachon%)—b{
cryst,eﬂl zat | on or asymm;u[, S8 WRESI s frém

correspopdi ng asymetrically substituted, e.g. -0

opti cal " y active starting materials. In a seventh,°

aapeakopyipuani-T-oahixpc! udes the use of a conpound of

ﬂ?pmxﬁetgwl))m-'b?pz?lﬁvéazole

Zn, HOOCH O/\(;[N\ Brz- HOAc (')/\QN\
N N D (
_o _0
0 PO 0

Cul,, FSO,-CF,COOMe,
DMF, 120°C, 4h

H,0,, HOAC

R,OH; NaH

Dioxane; 50°C

Scheme 1



manuf acture of a nmedi canent for preventing or treating

bone conditions which are associated with increased
we@adocitmilepl eti on or resorption or in which PCI/EP2007/002763

stinmulation of bone formation and calciumfixation in

the bone is desirable. The ce#peunds of the invention

may be used alone or in conbination with other

suitabl e active agents. In an eighth aspect of the

CorTS ' By FERY SO LA Sl o e o

prepgred dgrendngdr t%ﬁ"v‘@'nﬁgﬁéﬁﬁﬁﬁeﬁ ected from a calci ton| n
or an anal ogue or derivative thereof, a steroid
hor none, a SERM (Sel ective Estrogen Receptor

Modul at or) , asl @su@r an anal og t her gof ﬁg
bi sphosphonat n RNKL |ﬁﬁ| bltor PTH, aa:rﬁgﬂ fragne

\@: der| 1!§t|1!§ OrNa ﬁl timf?)r f haloienorCF,etc.
z‘u NEOUS,.c3epar at e o e u nt| aI use _Agent st g f;[ >—C}—(

i nventi eM-.way be prepare y processes descri bed oL/
be ow. Exanyleriadkin cat. reaction 0
4- Br ono- 2- (4-1 sopropyl - phenyl)-?- nmet hoxy- 1- ( 2- net hoxy-
et Ryt y-eub-teddsome), o
met hzxnguI fanyl - pyridi n- 3-yl metjhyl ) - 1H benzoi m dazole A
m Xtur’e of 0.95 g (1.97 nmol) Y lgen
2- (*4-i sopr opyl - phenyl ) - 7- net hcxy@'{aﬁ- net hoxy- et hyl ) -5
-(2-
( $ylsul f anyl - pyri di n- 3-yl et h;&r", 5% benzoi i dazol e,

bromne 70 m acetic |Pg“aJmmca§,tEq|arred at room

terpperature for 1h. After that the reaction mixture is
powred on water and extracted 3 tinmes with ethyl
acetate. The organic layer is washed with 4N NaCH
solution (2x), water (3x) Sekemei2ne (2x), dried

The (¥ %%dsa@df ﬁ'ﬁﬁ‘lﬁqrﬂ r8d ffiml May E\’:ane-ma% lﬁt%séaﬂtfﬁmﬁs in conventional
purified tlash c romat ogr ap on sil

ma’(’ﬁéi%é@?ﬂ?@ﬂe 3:1 => Et OAc) and recrystallisation
fromdiethyl ether / hexane to give the title conpound

as white crxst al s.
The compounds of the invention can be recovered from the reaction mixture and purified in

conventional manner. Isomers, such as enantiomers, may be obtained in conventional
manner, e.g. by fractional crystallization or asymmetric synthesis from corresponding

asymmetrically substituted, e.g. optically active starting materials.

In a seventh aspect invention includes the use of a compound of formula (1) in the
manufacture of a medicament for preventing or treating bone conditions which are
associated with increased calcium depletion or resorption or in which stimulation of bone

formation and calcium fixation in the bone is desirable.

The compounds of the invention may be used alone or in combination with other suitable
active agents. In an eighth aspect of the invention, there is provided as pharmaceutical
composition comprising a compound of formula (1) and an additional active agent selected
from: a calcitonin or an analogue or derivative thereof, a steroid hormone, a SERM

(Selective Estrogen Receptor Modulator), vitamin D or an analog thereof, a bisphosphonate,



R =2.26 mn (Waters Symmetry C8, 2.1x50mm detection
210-250nM 5% to 100% CH3CN in H2O in 2mn + 0.1% TFA,
wob@vitate 1.0m /mn) MS: 540 (M+l)+ (79Br), SPQI/ER00)/602763
(8 1Br) The starting materials can be prepared as
follows: a) -14 -
2-(4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
-(2-met hyl sul fanyl -pyridin-3- ylnethyl)-1
an RNkﬁﬁrﬂﬁblfBrdﬁ?m@P’f‘HSFH it Br QfPTWdcg%/ tvd Ha ?1 l@fnhlbltor for
[ 2- (4-1sopropyl - phenyl) - 7- net hoxy- 1- 82 et hoxy- et
simyltansoNs oepRES 6r S‘?}l‘&ﬂ"}'a'(%enet hyl sul f anyl - pyri di n- 3 yI )
-methanol in 200 mM formc acid is heated to refl ux
tenperature. Over a period of ca. 24h, 18.2 g of zinc
Agentktbe jnvestiermay beprepased byoradessrs dascriegd below:
tenperature. After that the reaction m xture is cool ed
to roomtenperature, poured on water and extracted 3

Exdmpies: m@n@Qchs w-gﬁenﬁﬁﬁ-n%t 11 J-aeeioxy etvymshes

Na 0 3x) and br| ne (2x),
metm"s@ '\/ﬁg@?}§ h-aetb@ fﬂ‘%‘Z?'gﬂé?zﬁ'%acuo The residue
is purified by flash-chromatography on silica gel
(hexanes/ Et OAc 2:1 =%3-Ft OAg), fol | owed by _
recrystallisation fr ether / hexane to give
the title conpound c als. b)
[ 2- (4-1sopropyl - phe
-(2-met hoxy-ethyl)-1 H ben I"édazol 5-yl]-(2- _
met hyl sul f anyl - pyri di n- 3- ylz(? thanol: To a sol ution
of 8.86 g (43.4 mol)
3- br ono- 2- net hyl sul f anyl - pyri d| ne in 165 m dry THF,
n- BuLi (31 m, 1.6Min hexane) is added slowy at

A m‘%&}%f 8% ig‘ é‘?gm'nﬁ)l)?m %Bgr%?¥®§hftnm :i‘S{TB ALYl SethSky-ethyl)-5-(2-

[ution

metolsEt.ﬂta,ngldmngw\’[S-ymtpW] 1H-penzeifigazole, 0.103 ml bromine 70 mi acetic acid is

stirred at room temperature for 1h. After that the reaction mixture is poured on water and

extracted 3 times with ethyl acetate. The organic layer is washed with 4N NaOH solution
(2x), water (3x) and brine (2x), dried (MgSOQ,) and concentrated in vacuo. The residue is
purified by flash-chromatography on silica gel (hexanes/EtOAc 3:1 => EtOAc) and
recrystallisation from diethyl ether / hexane to give the title compound as white crystals.

R = 2.26 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 5% to 100% CH;CN
in H>O in 2min + 0.1% TFA, flow rate 1.0mi/min)

MS: 540 (M+1)* ("°Br), 542 (M+1)" (*'Br)

The starting materials can be prepared as follows:

a) 2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methylsulfanyl-pyridin-3-
ylmethyl)-1H-benzoimidazole:



(2- met hoxy- et hyl ) - 1H benzoi m dazol e- 5- car bal dehyde
(preparation of this conpound is described in WD
wQO@sN8N33 Al) in 165 ml dry THF is added wi p¢i/EP2007/002763

mn. The reaction mxture is allowed to reach room
tenperature and is poured on-Water and extracted 3

times with ethyl acetate. The organic |ayer is washed
with water (3x) and brine (2x), dried (MgSO»4) and
concentrated in vacuo._ The residue is purified by

fl ash- chromat ogr aphy n silica gel (hexanes/EtOAc 1:1

=> EtOAc) to give tR 0 as/a yell ow
- Ixe: A mxture

foamc) 3-Brono-2- X

of 10 g (50.9 nmol) 3-bronot2-cghl oro-pyridine, 4.66 g
(63.1 mol ) sodi um nethane-?hidlate in 100 m dry THF
is stirred at 600C for 7h. After that the reaction

m xture is cooled to roomtenperature and poured on

A s¥tiét oPftdesy (1 @Ghﬁﬁoliotfzrfﬁsi%cyﬁngﬂl ‘ﬁh%ﬁ(}}l ﬂﬁﬁ%ﬁ%&? 1-?ﬁ\ethoxy-ethyl)-

anlc | ayer 1s

H Ee °'ml€i’PF%'dS (Ivifsoes hy&ﬁtﬁary&ﬁx'&@ﬁaﬂ)@aetmnvlae ¢80 fgfiyie acid is
heatéuetotreﬁduﬂemmw@d OR6r & peMdd6f @524 18.2 Wﬂﬁpr&Nderi is added in

sma%l ;%) r‘é’f#% fﬁhtg&@g@f ?edeﬁémthat tﬁx reacglon rr‘rﬁﬁtﬂr%’% cooleg room

tem;pegaturret paured on waidrlandrextrattay [3- tihésheitiz ethpl ateraié eTheforganic layer is

wadet it 2y PgOrsolioh 1R, AR 130 vt rine () e (M9 g
conceftrated in vacuo. The residue is punf ied by flash-chromatography on silica gel
(hexdn@BIEI@AL 271 SR EROAY)- f&ﬂdv?e‘dr@ reex¥tafishtidn frérh"di@ﬁﬂ QittherdRéxane to

aiveng s Forhpbihd g5 gnets erysiigPPr (1) Todide and

met hyl - 2, 2-di fl uor o- 2- (fl uorosul fonyl ) acetate
(Aldrich 390755) in 15 m dinethylformam de is stirred
at 120 C for 4h. After that the reaction mxture is

b) [Z-{blsearopy!-phsmi) 7empboxy-itir(@;metboxyeethyir 1 ehenzoimidazol-5-y1]-(2-

metﬁwgux%pﬁ‘gyrﬁ.rﬁg_w%é%é,{b,et hyl acetate. The organic
layer is washed with water (3x) and brine (2x), dried

(MgS™) and concentrat ed
s~ OH

To a solution of 8.86 g (43.4 mmol) 3-bromo-2-methylsulfanyl-pyridine in 165 mi dry THF, n-
BuLi (31 ml, 1.6M in hexane) is added slowly at -70°C. Stirring is continued at this
temperature for 2h, and a solution of 10 g (28.4 mmol) 2-(4-isopropyl-phenyl)-7-methoxy-1-
(2-methoxy-ethyl)-1H-benzoimidazole-5-carbaldehyde (preparation of this compound is
described in WO 2005/068433 A1) in 165 ml dry THF is added within 10 min. The reaction
mixture is allowed to reach room temperature and is poured on water and extracted 3 times
with ethyl acetate. The organic layer is washed with water (3x) and brine (2x), dried (MgSO,)
and concentrated in vacuo. The residue is purified by flash-chromatography on silica gel
(hexanes/EtOAc 1:1 => EtOAC) to give the title compound as a yellow foam.



in vacuo. The residue is purified by

flash-chromat ography on silica gel (hexanes/EtQAc 3:1
we2002112913 ol | owed by recrystallisation from di B€TEP2007/002763

ether / hexane to give the title conmpound as col orl ess

crystals . R =2.38 min (Wat#s Symmetry C8,

2. 1x50mm detection 210-250nM 5% to 100% CH3CN in H20

in 2rrin + 0.1% TFA, flow rate 1.0m / m n) ME: I5|30 (I\/Hrlg+

The rt|n materi al s can be prepared as follows: a
C)%BT 2“?ﬁ8§@8ﬁV lRyidingheny! ) - 5- ( 2- nethanesulflnyl pyr

i di n-3-yl nmet hyl)-7-nmet hoxy-1-(2- nethoxy-ethyl)-

H benzoi m dazole: A mxture qf 2.38 g (5.0 nnDI)

2- (4-isopropyl - phenyl ) - 7- net ox% 1- (2- met hoxy-ethyl)-5

-(2- met hyl sul fanyl - pyrldlnq Phet hyl ) -1

H benzoi m dazole, 1.3 g iodt and 1.6 g silver

sulfate in 50 m acetic acid is stirred at 80C for 4h

mhere another 1.3 g iodine and 1. 6 g silver sulfate

dt .
A nireP I R 58 o itiolF Sb oG-y AR o B0 o 4 Famp sgaium
me'ﬁ‘éﬁ%é@@l?ﬁ?)'n 180iml rdhn@HFsS slrrad 2t 6O3C flon 73 Aftepfhiabthetrhattion mixture is
cooldito rr@@ﬁttérﬁﬁerﬁwfé 4hé& pb&e@%l \f?é*elt &hd 89@(:{9%@%% Wtﬁ ethyl acetate.

oured on water and extract tines wt

Thergpnie dayerfzvasngd itk walgrel! X) %ﬂ%@?e‘d Xudfied m&émm concentrated
in vaalautol give theaitie cofsindaglalkbionesq @x) , dried (MySO4) and
concentrated in vacuo. The residue is recrystallised
from di chl oronethane / diethyl ether to give the title
conpound as off-white crystals. Exanple 3:
Exa;gﬁ;ﬁéjfzJ 2 @Qrsgﬁbepe/ﬁﬁl'@ywq)r S{h%xm LOMRaRMLL étﬂyli-SRQ' rrﬁéy's)ﬂsfﬁfanyl-
py”ﬁ'@teh)ﬁ'wt'é’ﬂ)h%ﬁ' Ylugromethyil 6 eefizoimidazoled benzoi mi dazol e:

&S

.0

—~ <

2 Z

(oA

A mixture of 530 mg (0.7 mmol) 4-iodo-2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-pyridin-3-
ylmethyl)-7-methoxy-1-(2-methoxy-ethyl)-1H-benzoimidazole, 62.7 mg (0.351 mmol) copper
(1) iodide and 0.225mi (1.76 mmol) methyl-2,2-difluoro-2-(fluorosulfonyl) acetate (Aldrich
390755) in 15 mi dimethylformamide is stirred at 120°C for 4h. After that the reaction mixture
is cooled to room temperature, poured on water and extracted 3 times with ethyl acetate.
The organic layer is washed with water (3x) and brine (2x), dried (MgSO.) and concentrated
in vacuo. The residue is purified by flash-chromatography on silica gel (hexanes/EtOAc 3:1
=> 2:1) followed by recrystaliisation from diethyl ether / hexane to give the title compound as
colorless crystals .

R; = 2.38 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 5% to 100% CH,CN
in H;O in 2min + 0.1% TFA, flow rate 1.0mi/min)



A mxture of 30 ng (0.057 nmol)
2-(4-isopropyl -phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5

WO ¢®@7/112913 PCT/EP2007/002763
met hyl sul f anyl - pyridi n-3-yl nmethyl)-4-trifluoronethyl -
H benzoi m dazol e (exanple 2)-affd- 6.4 mcroliter
hydr ogen peroxi de/ water solution in 1 nl acetic acid
are stirred at roomtenperature for 3h. After that the
reaction, mxture is diluted with ethyl acetate and

MS: 238 Wi th 4N NaOH sol ution (1x), water (1x) and
NaHSO3 sol ution (1x), dried (MJSO4) and concentrated

uo.to give the title c ound as a colorl ess

Thel oG i e Ponetih S €fRat ry &5, 2. x50

detection 210-250nM 5% to 100% CH3CN in H2Oin 2mn +

a) 40Io&<{°2 EAsoJrJ)&XV pﬁgﬁﬁ) é (5) Me/tr{'gn&ulml p?z*c? in- (3M1I-r;1laﬁ1y,‘:y§@%{h%xy-1 -(2-

met!aO)(yAethxl&rﬁHd;W\lZOlpmﬂﬂple) 5- (2- et hanesul f onyl - pyri di n- 3-
yl met hyl ) - 7- met hoxy-1 - (2-
met hoxy- et hyl ) - 4- tr(bf | uor onet hyl - 1H benzoi m dazol e: A

ha | T4 nyl - pyri di n- 3-
- c4-trifluoronet
hyl -1 H-ben20| mdazol e (exdnple 3) and 6.0 mcroliter
hydr ogen peroxide/ water s8utdon in 1 nl acetic acid
are stirred at roomtenperatur@ for 3h. After that the
reaction mxture is diluted with ethyl acetate and

washed with 4N NaOH sol uti on (1x) vvater (1x) and

Igﬁ_l % qumn()ﬂ% drie and concen

A mpdprG oF 438t % (o) a4 |SPP@pMﬁ%uM ragthaxxeaﬂ%meé%@w ethyl)-5-(2-

metlyl$ulfaRyl-pyridin23- ylfﬂdm)(l)\l\ﬂﬂ-ebéﬁzcﬁyllmbléw 88 iodind>6n@M8 g silver sulfate in
e i .210- 00%

50 (B¢ 0 i TRl YTy Wb Ystharel Biadie b B ot suirate

are gddet! (85 one-equivalentofpragsiits p:lmﬂz;dltg) oXidize ttieosuylfut, addition of another

equivhBnTB HBE&&aRN NEtinting il @ntinued for 3h. After that the reaction mixture is cooled

to room temperature, poured on water and extracted 3 times with ethyl acetate. The organic

layer is washed with 4N NaOH solution, water (3x) and brine (2x), dried (MgSQO,) and

concentrated in vacuo. The residue is recrystallised from dichloromethane / diethyl ether to

give the title compound as off-white crystals.

Example 3: 2-(4-Isopropyl-phenyl)-5-(2-methanesulfinyl-pyridin-3-ylmethyl)-7-methoxy-1-(2-
methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole:

A mixture of 30 mg (0.057 mmol) 2-(4-isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-
methylsulfanyl-pyridin-3-ylmethyl)-4-trifluoromethyl-1H-benzoimidazole (example 2)



met hyl sul fi nyl - pyri di n-3-yl net hyl ) - 1H benzoi m dazol e:

The title conmpound can be prepared from
wd27om912- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2PCT/EP2007/002763

met hoxy- et hyl ) - 5- (2- et hyl sul f anyl - pyri di n- 3-yl met hyl)

-1 H benzoi m dazol e usi ng thet8&ane net hodol ogy as

described for the preparation of exanple 3. Rt = 2.04

rri n (Waters Symetry C8, 2.1x50nm detection

0-2500M 5% to 100% CH3CN in H2Oin 2mn + 0.1% TFA

a”dfq Hiicraliter HY%?HQW%?X'W wajesqlylienin 1migiselic agd @rg Wi")dlat room
tempraliBe Xork3ra makethat the- rééctlomﬁmﬁyls-dmh%awmh ethRicB@¥e/ add washed

wir B SRlcic ) e By e B oo G e oo anc

con@erttratedhinrvatiWhtoegisge &ﬁtﬁhtabyn;mnd as hcoloness dikt ect i on

210-250nM 5% to 100% CH3CN in H2Oin 2mn + 0.1% TFA,

flowrate 1.0mM/mn) MS: 514 (M+l)+ The title conpound
R = 31 hmip VaigraiSympetni €8s 2rexStenmh détsictioy 24@-286rMr 5% da 100% CH,CN
in HiO'in 2 POSRATRAI fid Rite PGHARNA z 2 from

- br ono- 2- net hoxy- pyridine instead of 3-bronp-2-

nmet hyl sul f anyl - pyri di ne. Alternative Procedure: R =
MS:548qMmA1y ( Phenonmenex Luna C8, 2x50 mm 3 /vm

detection 190-270 nm Solvent: A: CH3CN H2Q TFA =

95/5/0.1, B: CH3CNZTFA = 100/0.1, Gadient: starting

with 5% B and coming up to 95% B within 2 mn then 95%

B for 1 min and going back to 5% B within 0.3 mn,

flowrate 1.0 mM/m %
Example 4: 2-(4-Isopropyl- phenyl 5-(2-methanesulfonyl-pyridin-3-ylmethyl)-7-methoxy-1-(2-

methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole:

A mixture of 16 mg (0.029 mmol) 2-(4-isopropyl-phenyl)-5-(2-methanesulfinyl-pyridin-3-
ylmethyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole (example 3)
and 6.0 microliter hydrogen peroxide/ water solution in 1 mi acetic acid are stirred at room
temperature for 3h. After that the reaction mixture is diluted with ethyl acetate and washed
with 4N NaOH solution (1x), water (1x) and NaHSO3 solution (1x), dried (MgSQO,) and
concentrated in vacuo to give the title compound as a colorless oil.

R = 2.27 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 5% to 100% CH1CN
in H,O in 2min + 0.1% TFA, flow rate 1.0mi/min)

MS: 562 (M+1)"



A sol ution of
2- (4-isopropyl - phenyl) -5-(2- net hanesul f onyl - pyri di n- 3-
W@ kovatinophd - 7- net hoxy- 1- PCT/EP2007/002763
(2-nmet hoxy-ethyl)-4-trifluoronethyl-1H benzoi m dazol e
(100 ng, 0.177 mvol, for prept¥ati on see Exanple 4) in
dioxane (2 m) is treated with sodium nethylate (201
rrg, 3.54 nmmol ). A small anmount of MeOH (1 ml) needs to
added in qgrder to obtain a solution., The reaction
EX&PH‘BJ? &r &-Bramers-@rigeprapyloheey't-meibonr (2- W?F'l@fwthyé) ke
melryisuifitylgngtincyiafettwit tH-beALbimidazélel | owed by stirring
for 2 hrs at roomtenperature resulting in the
formati on of vvhite ystals They are filtered off and
washed with water t Egl ve pBire product Exanpl e 7:

5- (2- Et hoxy- pyri di n -a- - 2- | sppropyl - phenyl)
- 7- met hoxy- 1- ( 2- rret 0X) - et
trifluoronethyl-1H be zmmazUIe ='2.45 mn

(Phenonenex Luna C8, 2x50,ntm m det ect| on 190-270

nm Sol vent: A: CH3CN H2O7TFA = 95/5/0.1, B: CH3CN TFA

= 100/0.1, Gadient: starting-With 5% B and comi ng up

to 95% B within 2 min then 95%B for 1 mn and goi ng

back to 5% B wthin 0.3 mn, flowrate 1.0 m/mn) M
Thebile dantipbund Aas be pedrsared frofn 4-bromo-2-(4-isopropyl-phenyl)-7-methoxy-1-(2-

melf)f)%)é?ﬁgﬁj)%[@Rﬁ%t{xﬂg@@“ﬁ-pﬁldﬁ%&%&ﬁﬂ?—?Hl-tIe?anll'méy{oiedﬂlsrl]ngsthe same

methodologyas described farthe preparfationobsxample 31H benzoi i dazol

e (100 ng, O. 177 mml for preparati on see Exarrpl e 4)

i n_di gxane Q a sol ution
Re=50f a0 VAR %1ts¥mm?“é(tq13ar?o1 X5P'Z‘I‘@A;deie°§°ﬂ1210§59anﬁ% to 100% CH,CN
in HbOtn RAtE 10019 TFO\, fibw @4tei 1S0ralimin) ed over ni ght at 500C.

The reaction m xture is then cooled to room

tenperature, m xed with agueous NaHCO3 sol ution
MS: 556 (M+1)* (°Br), 558 (M+1)" (¢'Br)

Example 6: 2-(4-lsopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methoxy-pyridin-3-
yimethyl)-4-trifluoromethyl-1H-benzoimidazole

=2
\_7
O’\/zéz

R: = 2.11 min (Waters Symmetry C8, 2.1x50mm, detection 210-250nM, 5% to 100% CH;CN
in H>O in 2min + 0.1% TFA, flow rate 1.0ml/min)

MS: 514 (M+1)"
The title compound is prepared using the same methodology as described for the

preparation of example 2 from 3-bromo-2-methoxy-pyridine instead of 3-bromo-2-
methylsulfanyl-pyridine.



(saturated) and extracted with ethyl acetate (3x). The

conbi ned organic | ayers are washed with water and
wheioia129ds i ed over Na2SO4 and the sol vent renoREHEPMAE002763

reduced pressure. The crude product is purified by

chromat ography (silica, solve?i: hexane/ethyl acetate

75/ 25) to yield the product in formof a pale yell ow

pomder Exanple 8: 5-(2-1sopropoxy-pyridin-3-yl

3 4-1 sopropyl - phenyl ) - 7- net hoxy- 1- ( 2- met hoxy-

Am%?ﬂ?%)rﬁ §-f | uor onet hyl - 1H benzoi i dazole: Rl = 2.50

m n (Phenonenex Luna C8, 2x50 mm 3 m detection

o A Bt iy R R TR 2 S8 B nen o

CHeWHaQ/ T ERTIS/061B Bai CHIGN/IFAI 7 100/, 0BRad@nk-0stadtingi with 5% B and

conﬂﬁ?n?qgré%ébéé,@m‘i@ﬁm%& bhd S%Sor 1 @Eﬂé gj%_}’r‘(gr@atc‘ﬁ 5% B within 0.3

ming flew &xsi1dhmimin)
2-(4- |sopropyl phenyl) 5- (2 met hanesul f onyl - pyri di n- 3-

- 7- e
A %)'L(t@nnef t?oWS%R'ﬂW)OhQ"X'}’W?W%?ﬂ?@HWﬂykwmﬁdi“ﬁ?fwﬂrmethoxy-1-
(2- rﬁethdﬁgetﬁyl)-4ﬁnfl%70rﬁﬁmblr1 I-ﬁ-@bnﬂfu‘hndé@bl@t(ﬂ@mn@eﬂ 15’?&%&)? fdt)preparation

seeq?%g%ﬁ? ﬂ?;on( éﬁ ”@2) ml)[{%ﬁe %&yvx*hnsh i SOprqu%?tﬁa(Zé? gng 3.54 mmol). A

smaﬂmhgvuntsaf b (‘am!l) md'&dsrteshel ddded im eater ite@ nbtainka soltios The reaction

mlxﬁfré li& errdd a'éoo%QCffB 6DEME! Mg JQ gﬂ&'{)ﬁécggqhg e}éﬁﬁgn %X @a&er (10 ml)

conver3| on to t e desire ermn
fo"WdL'U Hiringhtar @hrs at 'm@hter@%ﬁra Ea easubling évthe REREER of white crystals.

They@reifiké?8d 6FAnbiwashed AetA dtare ghBureptiditng m xture is
extracted with ethyl acetate 83x) The conbi ned

organi c
Example 7:

5-(2-Ethoxy-pyridin-3-yimethyl)-2-(4-1sopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazole:

S

.0

)

Z Z

(o NG

R = 2.45 min (Phenomenex Luna C8, 2x50 mm, 3 ym, detection 190-270 nm, Solvent: A:
CH3;CN/H,O/TFA = 95/5/0.1, B: CH;CN/TFA = 100/0.1, Gradient: starting with 5% B and
coming up to 95% B within 2 min then 95% B for 1 min and going back to 5% B within 0.3
min, flow rate 1.0 mi/min)

MS: 528 (M+1)"

A suspension of 2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-pyridin-3-ylmethyl)-7-methoxy-
1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole (100 mg, 0.177 mmol, for



phases are washed with water and brine, dried over
Na2SO4 and the sol vent renoved underreduced pressure.
wab@7arede product is purified by col um chr onBtDEPRPNG02763
(ethyl acetate / hexanes) to yield pure material as a
colorless oil. Exanple 9: -21-
2-(4-1sopropyl - phenyl)-7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
-(2-prop-2-ynyl oxy-pyri di n- 3-
prei{érﬁﬁ‘érhk’ée) Eﬂaﬁrblb“)h‘r@ﬁ%ﬁé‘ﬂ 3d Hﬂ)b@ '?K&éd*hﬂﬁ%oéoﬁ’utloﬁtof sodnum ethylate

enonenex Luna C8, mm nm detection

in ei'%“’?(ﬂj‘ %}Sﬂ 3 I} ¥enmon: T@B@W‘%W)@""s%”%‘l’ @varnight at 50°C. The
realtidAGhKAfF& |S‘th%g%gle1i to(%ér?\I t@%era?&r@r Hl)(éa witH E‘ql%@i@ NYMLO, solution

com ng mn then 95% B for

(sairie Qe eRSeR Wit i HFRtAtEr(30), ThRiCAMPANes,BroaNE Byegs are washed
wﬂHﬂvét@} Bhd Mne S(dRdloveMii, 30, ahd e Soll@itidmbydl ANGRSBSHQH pressure.

Thezc'(tmeu B@gHelpis ppitifiady by - chromatestanhy etilica.o soiveply hegane/gthyl acetate
7o) TE YK the Pr SRR of 2 peie JSISMBORS™ 111 benzo i dazo
e (100 ng, 0.177 mrol, for preparati on see Exanple 4)
Exahg,]éjgoxane (1.30 M) is mxed with propargyl al cohol
08 //1, 3.54 mmol ). NaH (60%in mneral oil, 156 ny,
5-(28|58pr658k yr@ma eﬁhe X R1sb§opYI Cpfﬁayuwlrﬁéthsﬁ 13(() -He%%xy-ethyl)-4-

overnj gh{ﬁ% C, ter which di t1onal 0% in
triflygropaethyi e“@bm )7-°F’s added. Stirring is continued at

500C until LC/ M5 agjgysn S F§|I¥OF\_NS approx. 95 %
conversion to the ored prféduct (16 hrs). Then water

(5 mM) is added to the X NIpO [ t he product
starts to crystallizg. h—Wlltered of f
and washed with water~fo givé plre

crystal s. Exanpl e 10: _0

R: = 2.50 min (Phenomenex Luna C8, 2x50 mm, 3 ym, detection 190-270 nm, Solvent: A:
CH3CN/H,O/TFA = 95/5/0.1, B: CH;CN/TFA = 100/0.1, Gradient: starting with 5% B and
coming up to 95% B within 2 min then 95% B for 1 min and going back to 5% B within 0.3
min, flow rate 1.0 mi/min)

MS: 542.1 (M+1)", 1083.3 (2M+1)"

A suspension of 2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-pyridin-3-ylmethyl)-7-methoxy-
1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole (100 mg, 0.177 mmol, for pre-
paration see Example 4) n dioxane (1.30 ml) is mixed with isopropyl alcohol (208 ul, 3.54
mmol). NaH (60% in mineral oil, 3.9 mmol) is added and the resulting reaction mixture is
stirred at 50°C for several days until more than 90% of conversion to the desired product can
be determined by LC/MS analysis. Then, saturated aqueous NaHCO; solution (50 mi) is
added and the resulting mixture is extracted with ethyl acetate (3x). The combined organic

phases are washed with water and brine, dried over Na,SO, and the solvent removed under



2- (4-1sopropyl - phenyl ) - 7-rnet hoxy- 5-[ 2- (2- met hoxy- et ho
xy)-pyridin-3-ylnmethyl]-1-(2-nethoxyethyl) -
wd2aoritidoudr orret hyl - 1H benzoi m dazol e: Rl = 2. 1BCTEP2007/002763
(Phenonenex Luna C8, 2x50 mm 3 /yin , detection
190-270 nm Solvent: A CH3CN2ZRQO TFA = 95/5/0.1, B:
CH3CN TFA = 100/0.1, G adient: starting with 5% B and
coming up to 95% B within 2 mn then 95% B for 1 nmin
red@&ﬂj ﬁ@)bﬁﬂe bRk chf(?!lt\am_ﬁ::v[(bt%dg'lés Ebr‘l}" e tﬁy Eﬂlﬁnnfch%étaér%pﬂy tethyl acetate /
hexgn?q) thl?M@}H?Imi‘iﬁ%ﬁi)ﬂs)a@'inPsﬁ@t'hanesul f onyl - pyri di n- 3-
yl met hyl ) - 7- met hoxy- 1-
(2-met hoxy ethyl)-4-trifluoronethyl-1H benzoi m dazol e
Exam® 9y, 0.177 nmol, for preparation see Exanple 4) in
dioxane (2 m) is m' xed wi th 2-nethoxyethanol (281 m,
3.56 nmol). NaH (60%in mneral oil, 14.2 ng, 0.36
2-(41isePrPpYIsphenyd-d -aatoxya-(Reerthexyrethyl k&2 poop-2iyryloxyepyrisdin-3-
5 he reaction mxture is
ylmgﬁmgl‘r)]gﬁgﬂu%&tn% gtﬁﬁrb%%z@gg%&ggus NaHCO3 sol ution and
extracted with ethyl acetate (3x). The conbi ned
organi c |layers are washed with water and brine, dried
over Na2SO4 and thellsol vent removed under reduced
pressure. The crude rodugat kS purified by
chr omat ogr aphy (et hylQ acet af e/ hexanes) to give a pale
yel | ow gl uey subst ag e 1
(2-{3-[2-(4-1sopropyl - N Xy 1- ( 2- met hoxy- e
thyl)-4-trifl uoronethyl - 1HoENnZQi m dazol e-
5-yl met hyl ]-pyridin-2-yl oxy-ethyl)-di net hyl amine: R =
1.87 mn (Phenonmenex Luna C8, @x50 mm 3 m detection
190- 270 nm Solvent: A ’

Rt = 2.44 min (Phenomenex Luna C8, 2x50 mm, 3 ym, detection 190-270 nm, Solvent: A:
CH3;CN/HO/TFA = 95/5/0.1, B: CHsCN/TFA = 100/0.1, Gradient:’ starting with 5% B and
coming up to 95% B within 2 min then 95% B for 1 min and going back to 5% B within 0.3
min, flow rate 1.0 ml/min)

MS: 538.1 (M+1)", 1075.3 (2M+1)"

A suspension of 2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-pyridin-3-ylmethyl)-7-methoxy-
1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole (100 mg, 0.177 mmol, for
preparation see Example 4) in dioxane (1.30 ml) is mixed with propargyl alcohol (208 I, 3.54
mmol). NaH (60% in mineral oil, 156 mg, 3.9 mmol) is added and the resulting solution
stirred overnight at 50°C, after which additional NaH (60% in mineral oil, 20 mg) is added.
Stirring is continued at 50°C until LC/MS analysis shows approx. 95 % conversion to the
desired product (16 hrs). Then water (5 ml) is added to the mixture upon which the product
starts to crystallize. The material was filtered off and washed with water to give pure white
crystals.



CH3CN H2Q TFA = 95/5/0.1, B: CH3CN TFA = 100/0. 1,

Gradient: starting with 5% B and comng up to 95% B
wowahiin23 mn then 95% B for 1 min and goi hg bBCREPH0H062763

Bwithin 0.3 min, flowrate 1.0 m/mn) Ms 571 (M1)+

A sol ution of -23- _

2- (4-isopropyl - phenyl) -5-(2-net hanesul f onyl - pyri di n- 3-

yl met hyl ) - 7- met hoxy- 1- o
Exdmpi@8bhoxy-ethyl)-4-trifl uoronet hyl - 1H benzoi m dazol e

(100 ng, 0.177 mmol, for preparation see Exanple 4) in

dioxane (2 mM) is mxed wth 2-dinethyl am noet hanol

o . ol |
2y Tt R 7 na EhaE BT metnory
ethy)-ftsifuprempethgl Hbenzaimiiaede: The reaction mxture is

guenched w th saturated aqueous NaHCC3 sol ution and

extracted with ethyl acetate (3x). The conbi ned

organic layers are washgg“wi th water and brine, dried

over Na2SO4 and the solfventgrenmoved under reduced

pressure. The crude pg-odu€tifs purified by silicagel

chr omat ogr aphy ( DCM thb gj,ve a_pale yellow gl uey
: @ Has defi ned
pRrticwarbhy as

subst ance. The Agen

above, e.g., of form

exenplified, in free or phagymageutically acceptable

acid addition salt form exhibit pharnacol ogi ca

activity and are useful as phaPmaceuti cal s, e.g. for

therapy, in the treatnent of diseases and conditions

Aa [ . ' ryyation o
R £2J85hP PRGRGROAS! LU C8, K0S o SRRIRLE 1o R nsotvent: A

et erm ne antagoni Sti
CH;&N@@Q@T& T WA/ lum: i GFAct 490X 1, Gradient: starting with 5% B and
coming up to 95% B within 2 min then 95% B for 1 min and going back to 5% B within 0.3

min, flow rate 1.0 mi/min)

MS: 558 (M+1)"

A solution of 2-(4-isopropyl-phenyl)-5-(2-methanesulfonyl-pyridin-3-ylmethyl)-7-methoxy-1-
(2-methoxy-ethyl)-4-trifluoromethyl-1H-benzoimidazole (100 mg, 0.177 mmol, for preparation
see Example 4) in dioxane (2 ml) is mixed with 2-methoxyethanol (281 ul, 3.56 mmol). NaH
(60% in mineral oil, 14.2 mg, 0.36 mmol) is added and the resulting reaction mixture is
stirred for 60 hrs at 60°C. The reaction mixture is quenched with saturated aqueous NaHCO;
solution and extracted with ethyl acetate (3x). The combined organic layers are washed with
water and brine, dried over Na,SO, and the solvent removed under reduced pressure. The
crude product is purified by chromatography (ethyl acetate/hexanes) to give a pale yellow
gluey substance.

Example 11:

(2-{3-[2-(4-Isopropyl-phenyl)-7-methoxy- 1-(2-methoxy-ethyl }-4-trifl uoromethyl-1H-
benzoimidazole-5-ylmethyl]-pyridin-2-yloxy}-ethyl)-dimethylamine:



(PCaR), conpounds are tested in functional assays
nmeasuring the inhibition of cal cium nduced inositol
we@bespate formation in CCL39 fibrobl asts stabPgI/EP2007/002763
transfected with human PCaR Cells are seeded into 24
wel | plates and grown to conf?dience. Cultures are then
| abelled with [3H inositol (74 Mog/m) in serumfree
medi um for 24h. After |abelling, cells are washed once
with a nodified Hepes-buffered salt solution (nmHBS:
130 mM NaCl, 5.4 nM KCI,NO.5 nM CaCl 2, 0.9 mv MySO4,
10 nmM gl ucose, 20 nM HEPE FQH 7.4) and incubated with
mMHBS at 37 C in the @’ese “of 20 MM LiCl to bl ock
i nositol nonophosph jNty. =Fest ,conpounds are
added 3 minutes bef i atvvlth 5.5 mM
cal cium and i ncubati i ned Tof further 20 mn.
Thereafter, cells are extramted with 10 mMice-cold
formc acid and i nositol phosphates forned are
det erm ned usi ng ani on exchangé chromat ography and
liquid scintillation counting. Assay for intracellular
R, £ 182 ol ((R'hum)méﬂe)aLtnﬁH 08} 250 Fih,® @ni, etttion 90270 nm, Solvent: A:

[ asuring the. S ro

R ARIRFAT Asid 15, BT SOUTFALS SoBiE S, Hhfing win 5% B ang
coming mpitaOet Bwithitt 2 awielthen 85%cRifar Limin G6H 3@irfg thearolltb &84 8 within 0.3

S ted with human PCaR are seeded at
min, %&gt%etgﬁﬁ& into 96-well Viewpl ates and

i ncubat ed for 24 hours. Mediumis then renoved and
Msraml@eagt wi th fresh nedi um containing 2 nM Fl uo-3 AM

(Mol ecul ar Probes, Leiden, The Netherlands), In

ti ne experinents ceIIs are incubated at 37C, %

%&509 off %— ﬁ-'sw?@f' Rhped)-542 gteé&afmse'fwkﬁwlwy&eeww methoxy-1-

(2- nﬁﬁ‘tﬁ&yaétﬂyl)ﬂﬂtrhfﬁjo?drﬁethﬂﬂ H-befzoinldazdiBQ100 nig 18577 mmol, for preparation

ni
seeCEc))(a |Ie 4)n|g dloxane ?2 ml) is mixed with 2-dimethylaminoethanol (415 ul, 3.56 mmol).
NaH (60% in mineral oil, 14.2 mg, 0.36 mmol) is added and the resulting reaction mixture

stirred for 6p hrs at 60°C. The reaction mixture is quenched with saturated aqueous NaHCO,
solution and extracted with ethyl acetate (3x). The combined organic layers are washed with
water and brine, dried over Na,SO, and the solvent removed uhder reduced pressure. The
crude product is purified by silicagel chromatography (DCM/MeOH) to give a pale yellow

gluey substance.

The Agents of the Invention, as defined above, e.g., of formula (1), particularly as
exemplified, in free or pharmaceutically acceptable acid addition salt form, exhibit
pharmacological activity and are useful as pharmaceuticals, e.g. for therapy, in the treatment

of diseases and conditions as hereinafter set forth.

Inositol phosphate formation assay:

To determine antagonistic activity at the human parathyroid calcium-sensing receptor
(PCaR), compounds are tested in functional assays measuring the inhibition of calcium-
induced inositol phosphate formation in CCL39 fibroblasts stably transfected with human
PCaR.



conpounds. Incubation is continued at room tenperature
for 15 mnutes. To record changes of intracellular

wo e@e/1calxi um plates are transferred to PCT/EP2007/002763
fl uorescence-i magi ng pl ate reader (Ml ecul ar Devices,
Sunnyval e, CA, USA). A basel t8®8-consisting in 5
nmeasurenents of 0.4 seconds each (|l aser excitation 488
nm is recorded. Cells are then stinulated with

CelldbreiseBlédinto PAVWEI PRitds a@%oﬁh@@ térffuel V\E@ SHRRGESre Jhen labelled with

recorded over a period of m nut es. en neasure
[HlinpsTtgl{§¢ Mbgimh s sergeiies metiumtor RAD oterdabaliing, cells eye washed once

W|tm§\ﬁ%d|m;iéé Sﬁ@réﬂﬁtesoﬁqtﬁm(mg éﬁe acrl\{\é Ioi?g 1.0.5 mM

about 10 nM or | ess ustrate t

CaGlgehP s MaI(e. 110 v glusase. L20emMIHIERRS neH é@muwmaed wnth mHBS
at 33* @Vh @?@pr‘%@é@%e Dolf L%ﬂﬁ%lﬁqgéltgﬁﬂgﬁéﬁ'?%g#étagf aQtR/p/g Test

est abl | that contro trea
coquqﬁldg areaaddado} @'W&M@fe(matmf%mg@e&mmlcmm and

nncxﬁtfaQGH@BérﬁthG ?&Q&nfﬁﬁomﬁeWrQERép Eofs e%\%ﬁ?&%& With 10.mM ice-cold

fect on bone formation us cohpoun ronot e
fOFWHCIdeﬂ"@dg@S'tOéB*@Q‘P‘PQQteSiﬁ@fﬂmgfearesietﬁfmme@ LIsmgeanmm)axctmynge

chr@rﬁafg&‘%%hﬁ;%d%&&%@ kiltioR co lﬁ@él ng conditions of bone

aré associ at e Wt ased cal ci um depl etion
resorption or in which stl mul ati on of bone

Ass%??émﬁﬁégéllﬂgﬂfrgéwh M- fixation in the bone is
P the Invention are accordi ngly

An ?'?ﬁsi;létg@éﬂethgg tWQemﬂe Agtagpnismeattthe: §CaR! cdpsists in measuring the
lnhlgliﬂ&@I bf ih@aSeiiRr SRR ATSTSHS 'S’ﬁrﬁg!ﬁi@dt@ %)@1%(:? SRl um

| etion or resorption or I ch lon O
fibreblasia stably ansfected withrhemraPGaR ane seledeth ah40'DR0 cells /well into

96- \Q@lﬁVi@lﬁrPIa?es EnBincBHEPRP 22 Hodir® Mtk EL{ﬁe %}ﬁ?:\}e% 4 r%glaced with

uven menopausal , post - nenopausa aumat
fres Manﬁynt@wnga% &M 'UQ‘@ A (Mplesular Brabied, t¢1§era|ﬂ'yledﬁetherlands) In

rouﬁdéaéprNI'nEMt)s cdils3rd \HcBBated St SPRAGY, cONM YH. RoteRTHHE plates are
washed twice with mHBS and wells are refilled with 100 pyl mHBS containing the test
compounds. Incubation is continued at room temperature for 15 minutes. To record changes
of intracellular free calcium, plates are transferred to fluorescence-imaging plate reader
(Molecular Devices, Sunnyvale, CA, USA). A baseline consisting in 5 measurements of 0.4
seconds each (laser excitation 488 nm) is recorded. Cells are then stimulated with calcium

(2.5 mM final), and fluorescence changes recorded over a period of 3 minutes.

When measured in the above assays, Agents of the Invention typically have ICss in the
range from about 1000 nM down to about 10 nM or less. To illustrate the activity of the

agents of the invention, the following examples are provided based on the above described

assay:
Example no. 1Cso [nM]
1 34

26

3
8 3.2
9 1.8




chroni c states associated with skel et al

dem neral i sation, osteo-nalacia, periodontal bone |oss
wo@rooBomd13 oss due to arthritis or osteoarthritPCI/BP200T002763

treati ng hypoparat hyroi dism Further diseases and

di sorders which m ght be prev2@ted or treated include

e.g. seizures, stroke, head trauma, spinal cord .

i njury, hypoxia-induced nerve cell danmage such as in

cardi ac arrest or neonatal distress, epilepsy,

neur odegenerati ve di seases such as Al zheinmer's

di sease, Huntington's disease and Parkinson's disease,

It |§|€6W Rl @staffl‘i&%h Qhét%ﬁfr&féd tRERhES %Qger‘ﬂg Wntﬁtp\ératﬂﬁ%ldchormone

di sorder, obsessive-conpul sive
(P Wﬁmt%&mﬁ and fragmienigitherediegan @M&l apphowiied, anabolic effect on bone

forrﬂghgno RBS ESmPBUARNAMIEN ﬁ%ﬂq{t@ WH r‘é{é%gg Sdc %snﬁéaAéerr\]ts of the

['ure; hypertension; di'sorders
Invgntggnrrn@)abe usr f@pasetvlentlmrdreaang Cdedltm‘[scxbfcb@nea\?hlch are associated

wﬂﬁln%ﬁarag@(ﬁ calcfanfd dlého'ﬁ dﬁ%ﬁ&ﬁﬁ 39 whi rstnﬁ%ﬁe‘%k%f?) %fc‘drmatlon and

ul cerati ons and woun ents o nven
calgjym fixatiqr] ipdhexbone isrdgisitahled for preventing or treating

ost eoporosi s of various genesis. For all the above

uses, an indicated daily dosage is in the range from
Agefiinat the Im@ntion atsoancondiely imgicataddbeprebenting. @3reating @0 bone

con‘aglong%ﬁ:h@'rgggécﬁﬂté{d QitRihch ogg Cﬁpé:ﬁh gg;;nlg idH &+ gé@ﬁk é’n gg in which

a compoun i on.
stimukation nf @ﬁﬂgg}ﬁ"\@ﬁyn ped galaiuni fixatior ih theibose és desgjrable, ey. bsteoporosis

of Ja%@segéhe‘é’%gg- T!}ﬁ?ﬁ%:'?r; %Euéeh epolspﬁ%“hgceu?% Fﬁaumatlc caused by

adm nf ster
old age epbwprréicesleroid (thertap)surdha@um)sfra@tyrdseospeemmhyednclmdmg acute and

chr&RO¥ GRS é%géélaﬁﬁr\‘tgl@\r sk hi %r&hs%ﬂgn SHitlo- r(ﬁr Bl ggnodontal bone

activity as t ree comnmpoun Pesent I v ERt T On
'OSSaWSRS)"SﬁQﬁﬁl duedto arthritig martmhs oofop agahmg)hypnpa[athl)goldg;m
an Agent of the Invention in free base formor in

Further diseases and disorders which might be prevented or treated include e.g. seizures,
stroke, head trauma, spinal cord injury, hypoxia-induced nerve cell damage such as in
cardiac arrest or neonatal distress, epilepsy, neurodegenerative diseases such as
Alzheimer’s disease, Huntington’s disease and Parkinson’s disease, dementia, muscle
tension, depression, anxiety, panic disorder, obsessive-compulsive disorder, post-traumatic
stress disorder, schizophrenia, neuroleptic malignant syndrome, congestive heart failure;
hypertension; gut motility disorders such as diarrhea, and spastic colon and dermatological

disorders, e.g. in tissue healing, for example burns, ulcerations and wounds.

The Agents of the Invention are particularly indicated for preventing or treating osteoporosis

of various genesis.

For all the above uses, an indicated daily dosage is in the range from about 0.03 to about
1000 mg, preferably 0.03 to 200 mg, more preferably 0.03 to 30, yet more preferably 0.1 to
10 mg of a compound of the invention. Agents of the Invention may be administered twice a

day or up to twice a week.



pharmaceutically acceptable salt formin association

with a pharnmaceutically acceptable diluent or carrier.
wEe@h/1cnposi tions may be fornul ated i n convenPCDRER1007/002763

manner. The Agents of the Invention may be

adni ni stered by any conventi-o¥val route, for exanple

parenterally e.g. in the formof injectable solutions

or suspensions, enterally, e.g. orally, for exanple in

The Agerft®6fMeflintcrb® hiay Ve SiMaidlersd MrfrdeYofm bF ﬁ‘ﬂﬁ%%gééutically
nasal or a suppository form In accordance wth the

accepipblgsia dorm eSyrhesalis tMayRepieparedfip comentipnal vianeer agg exhibit the
sanilor08E8t achility Sethk MR HonfduRls. aTRE Bfe'géﬁﬁH\yén?leh b)so pr cpa?wdes a

acceptabl e salt thereof for use as a armaceut |
phagnaceutisalirempositiop camprising gn Agent efdhe Hg’eamn/le fraerhaserferen or in

pha?fh§&¥!ﬂ€élﬁ/ eﬂ:@gptgbées%ﬁef g% i é%séHQduﬁﬁMJ‘mQ ﬁﬁ?ﬁ%c@ﬁtt&ﬂg Ricceptable

treat nent, conprises a |ster|ng
dilugntj i caisy- e§ﬂcfaﬁ0rép¢@¢qﬁsvea)ab®tﬂﬁmutatecun cageettiondl manner. The

Agénﬂ%’&riﬁé Weﬁflor?‘mgp 8E %gfr%tbfe@ t%?’ rﬁf:&%%rﬂmngl ot for example

hereof; c) Agent the | vae I on or
parﬁrﬁaﬁaﬂn@@uﬁ tbalfcprw efdaieptablel solulighs ot ﬁapeoslons) rentegallyi, g.g. orally, for

exaFn'bﬁa iR rtﬁé)ﬁfn"f‘ltdf UbIE R 8&21%{ (—T(Eﬁ&ﬁ?”é'u%ﬂgd h e él' &% %g%gsnory form.

for use In the netho abov
further enbodi nent of the invention, the Agents of the

In abEERMdeQBtTIRY 186 |tr9é’ﬁr‘és§§l iAFHnBS furfler ﬁfﬂvf&é@m to

ot her therapy, e’g. erapy using a e resorption
i nhibitor or a bone formation pronoter, for exanple as

a) | %n%&@@%@%@nﬂgﬁ Bﬁgiﬁhﬁfmé&uﬁ%? Skcd %I@Qéﬂf tHePeof for use as a

particul ar a therapy enploying cafcium a ca
phagpacgstiestal ogue or derivative thereof, e.g. salnon, ea
or human caIC|ton|n a steroid hornDne e.g. an

estro artlal estrogen agonlst or
b) e@tﬂ“@é@ﬁ f@d&@\@g‘éng eblpatingtabove mendpred diserdets andediseases in a

subjegt ih P88 oFEE®Ptftment, which method comprises administering to said subject an

effective amount of an Agent of the Invention or a pharmaceutically acceptable salt thereof;

c) an Agent of the Invention or a pharmaceutically acceptable salt thereof for use in the

preparation of a pharmaceutical composition e.g. for use in the method as in b) above.

According to a further embodiment of the invention, the Agents of the Invention may be
employed as adjunct or adjuvant to other therapy, e.g. a therapy using a bone resorption
inhibitor or a bone formation promoter, for example as in osteoporosis therapy or in cancer
therapy, in particular a therapy employing calcium, a calcitonin or an analogue or derivative
thereof, e.g. salmon, eel or human calcitonin, a steroid hormone, e.g. an estrogen, a partial
estrogen agonist or estrogen-gestagen combination, a SERM (Selective Estrogen Receptor
Modulator) e.g. raloxifene, lasofoxifene, bazedoxifene, arzoxifene, TSE-424, FC1271,
Tibolone (Livial ®), vitamin D or an analog thereof, a bisphosphonate, e.g. an injectable like
zoledronic acid or ibandronate, an RNKL inhibitor, e.g. denosumab, PTH, a PTH fragment
or a PTH derivative e.g. PTH (1-84), PTH (1-34), PTH (1-36), PTH (1-38), PTH (1-31)NH, or
PTS 893, or a cathepsin K inhibitor, e.g. balicatib.



Modul ator) e.g. ral oxifene, |asofoxifene,
bazedoxi f ene, arzoxifene, TSE-424, FC1271, Ti bol one
W@ koovited913r)), vitamn D or an anal og ther eof , PEI/EP2007/002763
bi sphosphonate, e.g. an injectable Iike zol edronic
acid or ibandronate, an RNKL 28nhi bitor, e.g.
denosumab, PTH, a PTH fragnent or a PTH derivative
e.g. PTH (1-84), PTH (1-34), PTH (1-36), PTH (1-38),
Whgﬂ_ He(ﬁlge%'ts) tl)\th Iflenti Jr%r%%mﬁu%te@e&ﬁt%ﬂ%bfbmhm . é)'atsoin adjuvant
g. balicatib.Wen the Agents I nvention are
to ba@@rr%pgrtt'@n dnhibitiors hejapyc eosagesifarihe sogdministareddahibitaswill of course
I
vary &bp@ﬁﬁﬁﬁlo@?gé B eIQf]fmr{;tmtog Pm\ﬂoﬁﬁlggﬁ@/ %Agl%@%rg ftSs b QlerbiB%r a
calciienjarei thg conditipr ta Be seatpd; wietber ibis mgt-verqylpw@otweaﬂ@rapy on
G
the RORHAT o b KSHEE AdrRRlcaicH iy B2 o5 ebfhroriht ol o g parenteraly,
orallyraadeénay headminisippd sinultangouslyiseparateldossequentally or at differently
timeddRRiaft ration may be by any convenient route, e.g.
parenterally, orally and may be adm nistered
si mul t aneously, separately or sequentially or at
differently timed intervals.Cains 1. A conpound of
formula (1) or a pharmaceutically acceptable salt or
prodrug ester thereof: (1) wherein Ris halo or
optionally substituted C1-C6 alkyl; X is selected from
the group consisting of O NH CH2, CO SO SQ2 or S; Y
represents a group selected fromthe foll ow ng:
optionally substituted Cl1-C6 al kyl, -SR1, - S(O R1,
-S(O 2R1, -OR2, wherein RL and R2 are selected from
optionally substituted: ClL-C4



al kyl, C1-C4 al kenyl or Cl-C4 al kynyl; the optional
substituent or substituents on R, Rl, R2and Y being

wo paepesdent | y sel ected fromthe group consi stPEDEP{007/002763
hal ogen, hydroxy, Cl-C6 al kyl, nono or di-Cl-C6
al kyl am no, ami nocarbonyl, sW94nyl, sulfonyl,
sul fanyl, nono or di-Cl-C6 al kyl am nocarbonyl, am no,
carboxy, Cl-C6 al koxy, C2-C6 al kenyl oxy, C2-C6
al kynyl oxy, C3-C12 cycl oal ki]aim&3- C18
het erocycl oal kyl, Cl1-C6 al kyl carbonyl, C1-C6
al koxycarbonyl, nitryl, aryl; all of which, except

L T T T

thergehisi sti ng of hal ogen, hydroxy, Cl1-C6 al kyl, nono or
di - C1-C6 al kyl amyo, am nggarbonyl, sulfinyl,
sul fonyl, sulfany], nono gr di-Cl-C6

al kyl am nocar b armoxy, A£C6 al koxy,
C3-C12 cycl oal Kyl , [3-C erdc @ Cl- 06
al kyl car bonyl , al K& Ronyl ryly, aryl. 2.

A conpound of fornula (1')] or pharmaceutical |y _
acceptable salt, or prodrug est thereof: (1") wherein
R is halo or optionally dubstitdted C1-Cs al kyl; Y
represents a group sel ected fromd\he follow ng: Cl1-C6
alkyl, -SR1, -S(OR 1, -S(O2R1, - OR2, wherein Rl and
R2 are sel ected from opti onal |)y substituted: ClL-C4

al kyl, Cl1-C4 al kenyl or Cl-Ci al kynyl ; the optional

wheegibst i t uent or substituents on R, Rl and R2 are

R is haResIpiBRAIl s ubStitaeb*e ¢ Iyt he

X is selected from the group consisting of O, NH, CH,, CO, SO, SO, or S;

Y represents a group selected from the following: optionally substituted C;-Cs alkyl, -SR;y, -
S(O)Ry, -S(O)R;, -OR;, wherein R, and R; are selected from optionally substituted: C,-C,
alkyl, C,-C, alkenyl or C4-C, alkynyl;

the optional substituent or substituents on R, R; R,and Y being independently selected from
the group consisting of halogen, hydroxy, C1-C6 alkyl, mono or di-C1-C6 alkylamino,
aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di-C1-C6 alkylaminocarbonyl, amino,
carboxy, C1-C6 alkoxy, C2-C6 alkenyloxy, C2-C6 alkynyloxy, Cs-C1, cycloalkyl, Cs-Cys
heterocycloalkyl, C1-C6 alkylcarbonyl, C1-C6 alkoxycarbonyl, nitryl, aryl; all of which,
except halogen, are independently optionally substituted by one or more substituents,
selected from the group consisting of halogen, hydroxy, C1-C6 alkyl, mono or di-C1-C6
alkylamino, aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di-C1-C6 alkylaminocarbonyl,
amino, carboxy, C1-C6 alkoxy, C5-C;, cycloalkyl, C5-Cys heterocycloalkyl, C1-C6
alkylcarbonyl, C1-C6 alkoxycarbonyl, nitryl, aryl.

2. Acompound of formula (I') or a pharmaceutically acceptable salt, or prodrug ester
thereof:



group consi sting of hal ogen, hydroxy, Cl1-C6 al kyl,
nmono or di-Cl-C6 al kyl am no, am nocarbonyl, sulfinyl,
waozamphy sul fanyl, nmono or di-Cl-C6 PCT/EP2007/002763
al kyl am nocar bonyl, am no, carboxy, Cl-C6 al koxy,
C3-C12 cycl oal kyl, C3-C18 het3r-ocycl oal kyl, Cl1-C6
al kyl car bonyl, Cl- C6 al koxycarbonyl, nitryl, aryl;
all of which, except hal ogen, are independently
optional Iy substytuted by gone or nore substituents,
sel ected fromthe group cgnsisting of hal ogen,
hydroxy, C1- CG 2 ]
am nocar bonyl
di - C1- C6 al kyI
al koxy, C3-Cl2
Cl- C6 al kyl carbonyl, C1-Cg al k xycar bonyl, nitryl,
aryl. 3. A conmpound accor? ng to~laim1l wherein X is
CH2 or O 4. A conpound aocordinglto any of the
preceding claims wherein Y is sel%sted from-SRi,
-S(OR1, -S(O2R1L and -OR2, 4. A conpound accordi ng to
any of the preceding clains herein Y is selected from
whe’ré&l’ -S(OR1L, -S(O2RL and -OR2 and RL or R2 is _
hyl . 5. A conpound according to any of the preceding
R’ ishalo os opiiteally sutiRtitidech@l-Ce altkytri f | uoronet hyl . 6. A
compound according to claim1, selected from
4- Br ono- 2- (4-i sopropyl - phenyl ) - 7- met hoxy- 1- ( 2- met hoxy-
Y’ reqresents égftmpmaldvyédsinomahqfollpyirigdcme aitkyl, RRRHYB)O)R,, -S(O).R4, -

OR H@g%ﬁh%g@y seerlﬁ/ ?d 9om c{q,]lonally UPEt'tH%atdhgk )C/“, a 'W yﬁ %alkenyl or

Ci-Cya@kymgt hyl sul fanyl pyri di n- 3-
yl methyl)-4-trifluoronethyl-1 H benzoi m dazol e

the optional substituent or substituents on R, R, and R; are independently selected from the
group consisting of halogen, hydroxy, C1-C6 alkyl, mono or di-C1-C6 alkylamino,
aminocarbonyl, sulfinyl, sulfonyl, sulfanyl, mono or di-C1-C6 alkylaminocarbonyl, amino,
carboxy, C1-C6 alkoxy, Cs-Cy, cycloalkyl, Cs-C4s heterocycloalkyl, C1-C6 alkylcarbonyl, C1-
C6 alkoxycarbonyl, nitryl, aryl; all of which, except halogen, are independently optionally
substituted by one or more substituents, selected from the group consisting of halogen,
hydroxy, C1-C6 alkyl, mono or di-C1-C6 alkylamino, aminocarbonyl, sulfinyl, sulfonyl,
sulfanyl, mono or di-C1-C6 alkylaminocarbonyl, amino, carboxy, C1-C6 alkoxy, C5-Cs»
cycloalkyl, C3-C;g heterocycloalkyl, C1-C6 alkylcarbonyl, C1-C6 alkoxycarbonyl, nitryl, aryl.

3. A compound according to claim 1 wherein X is CH, or O.

4. A compound according to any of the preceding claims wherein Y is selected from -SR;,
-S(O)R4, -S(O);R; and -OR;,

4. A compound according to any of the preceding claims wherein Y is selected from -SR,,
-S(O)Ry, -S(O),R; and -OR; and R; or R, is methyl.



4- Br ono- 2- (4-i sopropyl - phenyl ) - 5-(2- net hanesul fi nyl - py

ridin-3-ylnmethyl)-7-methoxy-1-(2- nethoxy-ethyl)-1
woRdenrmdiin dazol e PCT/EP2007/002763

2- (4-1sopropyl - phenyl ) - 5- (2- met hanesul fi nyl - pyri di n- 3-

yl net hyl ) - 7- net hoxy- 1- ( 2- nethdkyet hyl ) -

4-trifluoronethyl-1 H benzoi m dazol e

2- (4-1sopropyl - phenyl ) - 5- (2- met hanesul f onyl - pyri di n- 3-

5. Yl N@brﬂ}ébﬂnﬁad@t’dﬁ@(% akry(of tRepleexdiRg BMHS wherein R is halo or
4-trif uororret hyl -1 H-benzoi m dazol e

triflyorpmetybpr opyl - phenyl ) - 7- et hoxy- 1- ( 2- met hoxy- et hyl ) -5
- (2-met hoxy-pyridin-3-ylmethyl)-4- trifluoromnethyl -
H benzoi m dazol e )
6. 5.4 sompoundagsprding te-clai ?@?Wﬁeﬂ foon:4- | sopr opyl - phenyl )
- 7- met hox -1-&2 nmet hoxy-ethyl)-4- trifl uoronet X
4-B[_q>_r5cg§-z( TI?ﬁ}()&M pléeryl)(@meg'wy-a @etb(]'m{- W)-3-(¢rmet ylsulfanyl pyridin-
3-yimetthy)- YH-Behizbimpiagsiepy ! - phenyl ) - 7-r net hoxy- 1- ( 2- r net hox
y-ethyl)-4- trifluoronethyl-1 H benzoi m dazol e
2-(4-1sopropyl - phenyl ) -7-net hoxy- 1- ( 2- net hoxy-et hyl )-5
2-(4-lspiopyirphenyly Hosthoxy t-(2HmetiBexy-ethyl)-5-(2-methylsulfanyl-pyridin-3-

ylméﬂp?'ﬁkhyﬁl)orgmb h'yiC LH' %Eﬁgfﬁ@%? H benzoi mi dazol e

| sopropyl - pheny oxy-5-[ 2- (2- met hoxy- et hox
y) - pyrl di n- 3-yl net hyl | - 1-(2.- nmet hoxyet hyl ) -
4-Brbrtd-2i(4 wa;am;«myé nyh-5-t2oRBEahES Fﬁr idin-3- f/lmethyl) -7-methoxy-1-(2-
"68

- phenyl ) - 7- net hoxy- met hoxy- €
me‘f‘%}{‘ith | - 1Hbenzoi m dazol e-

5-yl net hyl ] - pyri di n- 2- onxy} et hyl) - dimethylam'ne 7. A

2- (ﬂgeﬁ%ﬁg%wek’nﬁgk (g%ﬁazﬂc?tshﬁﬂ fn' § #/I @y g@lﬁg%‘c{] 1\?\;% rﬁ\ethoxy-
ethyl-prHiuaepseatbyldat b%zemé@wml e ex0| pi ent, diluent or

carrier.
2-(4-Isopropyl-phenyl)—5—(2—methahesuIfonyl—pyrid in-3-ylmethyl)-7-methoxy-1-(2-methoxy-
ethyl)-4-trifluoromethyl-1H-benzoimidazole

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-methoxy-pyridin-3-yimethyl)-4-
trifluoromethyl-1H-benzoimidazole

5-(2-Ethoxy-pyridin-3-ylmethyl)-2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazole

5-(2-1sopropoxy-pyridin-3-yl methyl)-2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-
trifluoromethyl-1H-benzoimidazole

2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-5-(2-prop-2-ynyloxy-pyridin-3-
ylmethyi)-4-trifluoromethyl-1H-benzoimidazole

2-(4-1sopropyl-phenyl)-7-methoxy-5-[2-(2-methoxy-ethoxy)-pyridin-3-yimethyl}-1-(2-methoxy-
ethyl)-4-trifluoromethyl-1H-benzoimidazole

(2-{3-[2-(4-Isopropyl-phenyl)-7-methoxy-1-(2-methoxy-ethyl)-4-trifluoromethyl-1H-
benzoimidazole-5-ylmethyl]-pyridin-2-yloxy}-ethyl)-dimethylamine.



8. A pharmaceutical conposition according to claim?7
containing 0.03 to 300 ng of the conpound of formula

W@ R007/1291A conmpound of fornula (1) as defined PCI/EPBINTV02763
1 for pronoting the rel ease of parathyroid hornone.
10. A nethod for preventing-dé2-+treating bone
condi tions which are associated with increased cal ci um
depl etion or resorption or in which stinmulation of
bone formation and calciumfixation in the bone is
desirable in which an effective anmount of a conpound
of formula (1) as defined in claiml, or a

7. phnapmmmuémml tompesRptadbiRismgt cothaunaldf forffl£(l) aPdefined in
addition salt thereof is adm nistered to a

cid
C'a"ﬁa1t i afposaticnoul s praEveyiealy AESRPIable exgipightoditient prgarrier.
the preparation of a conpound of forrmula (1) in free
salt formas defined in claim1, conprisin
8. ¢ p%ﬁﬁ&ﬁ%&féﬁﬁm?%ﬂti?ma&“(’@)”%&aémr? m@n'e@@%@@@@ mg of the
confpoliad bt fetmdia@h- C6 al kyl, introducing the optionally
substituted Cl-C6 al kyl by reaction of a conpound of

formula (XV) with a suitable organonetallic reagent:

9. ( AGonbRunt &F fERPUY kS dé¥inetion Blind 1 (én pr%@fu‘?d theFeledise of

hal o, halogenatlon of a compound of fornmula (X) using

parathyrgidhosmane o  ogenat i ng agent: (X) (c) for conpounds of
formula (1) wherein Y is -SRl, reduction of acorrpound
[ a_ suitable reducin

Of rl;rgtrhmé Ifglr prza(\lngntllr'lxs Iop (l;reatlng bone conditions whlc% are assocnated with
increased calcium depletion or resorption or in which stimulation of bone formation and
calcium fixation in the bone is desirable in which an effective amount of a compound of
formula (1) as defined in claim 1, or a pharmaceutically-acceptable and —cleavable ester, or

acid addition salt thereof is administered to a patient in need of such treatment.

11. A process for the preparation of a compound of formula (1) in free or salt form as

defined in claim 1, comprising:
(a) for compounds of formula (I) wherein R is optionally substituted C,-Cs alkyl, introducing

the optionally substituted C,-C; alky! by reaction of a compound of formula (XV) with a

suitable organometallic reagent:

(xXv)

(b) for compounds of formula (1) wherein R is halo, halogenation of a compound of formula

(X) using a suitable halogenating agent:



(XI') (d) for compounds wherein Y is -S(ORL or
-S(O) 2R1, by oxidation of a conpound of fornmula (Xl1):

w@ 200712083 for conpounds wherein Y is -OR2, or PSRER200Y002763
i pso-substitution in the pyridine ring of a conpound
of formula (XI11):(XlI11) usi-f$-a suitable nucl eophiles
such as RRO or RIS . 12. Use of a conpound of formula
(1) in the manufacture of a nedi cament for preventing
or treating bone onditions which are associated with
i ncreased cal ciu depgetion or resorption or in which
stimul ati on of AFE] i
t he bone is desjjrable. DA
conposi tion conpkiBing a N (1) and
an additional active agent selQ;Sed from a calcitonin

or an anal ogue or derivati®e thereof, a steroid

hor mone, a SERM ( Sel ect i vel Est rogen Recept or

Modul ator), vitamin D or an anal & _thereof, a

bi sphosphonate, an RNKL inhibitor, PTH, a PTH fragnent
or a PTH derivative, or a cathepsin K inhibitor for

si mul t aneous, separate or s@ﬂuenti al use.

(c) for compounds of formula (I) wherein Y is -SR;, reduction of a compound of formula (XI)

using a suitable reducing agent:

OQS/R1 .
X
N7 N
Y W@[H‘H
= N
: H |

NG

(X1

(d) for compounds wherein Y is -S(O)R, or -S(O),R;, by oxidation of a compound of formula
(X:

(xn)

(e) for compounds wherein Y is -OR,, or —SR; by ipso-substitution in the pyridine ring of a
compound of formula (XHI):



WO 2007/112913 PCT/EP2007/002763

(X

using a suitable nucleophiles such as R,O or R,S".

12.  Use of a compound of formula (1) in the manufacture of a medicament for preventing
or treating bone conditions which are associated with increased calcium depletion or

resorption or in which stimulation of bone formation and calcium fixation in the bone is

desirable.

13. A pharmaceutical composition comprising a compound of formula (1) and an additional
active agent selected from: a calcitonin or an analogue or derivative thereof, a steroid
hormone, a SERM (Selective Estrogen Receptor Modulator), vitamin D or an analog thereof,
a bisphosphonate, an RNKL inhibitor, PTH, a PTH fragment or a PTH derivative, or a

cathepsin K inhibitor for simultaneous, separate or sequential use.



