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ACYLATED AM NOALKANI M DAZOLES AND - TREAZEEES T &) on relates to -
acylzat ed am noal kyl'i m dazol e and -tr a%ﬁé*‘”ér‘i“"\/%aﬁ?m. More particularly

t ke i nvent i ormconcer ns conpounds of flor mul BEPAGED R rein either %T‘TM?E
represents. phmghwmpbéehﬁkqlmmi,enyl or pyridyl, whereby these~four

substi tuents: ar no- substituted by hal ogen, al koxy, alkyl,

di al kyl am no; or-n‘m represents hydrogen; or [err] g£38'9005807

hydr ogen and: [ er resents pyridyl or 2-(5-chloro)pyridyl; R3 represents
hydr ogen, hal ogen, al koxy cyano, al koxycarbony], al kyl carbonyl or

optionally substit,ut‘m?q-' ; Fm g—}”@ﬁ_ mAFpifg€e form or
salt form hereinafter I’Iéet?ﬁ)&ﬁﬂg% tmﬁggeggun S o?h%ﬁli(ab%érlgention".

[err] preferably is phenyl. Wen it is other than phenyl it preferably is
hydrogen. R2 preferghl v is.hyd : r ' “Paéﬂ%en t 4
preferably is in 4 ﬁggsiFPY%FI'BX'XHS%%etrog%oy{a?ésoed&lg i"éﬂgﬂ' err i%ndot rtlr('aarzolehan
hydr ogen i tdepivafiasabl y i s unsubstituted. When phenyl is substituted it
~preferably is substjtuted. [n [ tion. pyLi ' [tuted it
-preferably is substM%’%t%%i‘%“{':ar@ tﬁ%?f"?h@% °(}%§Q' e%".kpg"%i‘@ ﬁﬁ@ﬁh hl ori ne,
brom ne or iodine, preferably chlorine. A koxy and/or alkyl and/or the

al kyl substituents in dial kylam no and/or the al koxy part in al koxycarbonyl
and/or the al kyl part i al gyl carbonyl preferably are independently of 1 to

4, especially 1 or 2, m,[i[qi ularly 1 carbon aton(s). Optionally substituted

am no |
CH-C -NH-coR’ I
T N7

R, R,

wherein either R, represents phenyl, naphthyl, thienyl or pyridyl, whereby these four

substituents are opﬁonally mono-substituted by halogen, alkoxy, alkyl, dialkylamino or

cyano and R, represents hydrdgen; orR, represents hydrogen and R, represents pyridy}

or 2-(5-chloro)pyridyl; R, represents hydrogen, halogen, alkyl, cyano, alkoxyéarbonyl,

alkylcarbonyl or optionally substituted amino; and X represents CH or N; in free form
or salt form, hereinafter briefly named “the compounds of the invention".

R, preferably is phenyl. When if is other than pheny! it preferably is hydrogen.
R, preferably is hydrogen. R, preferably is halogeh. It preferably is in 4 position.
X preferably is CH. '

_ When R, is other than hydrogen it preferably is unsubstituted. When phenyil is .
substituted it preferably is substituted in 4 position. When pyridy! is substituted it
preferably is substituted in 5 position. _

Halogen is fluorine, chlorine, bromine or iodine, preferably chiorine. Alkoxy
and/or alkyl and/or the alkyl substituents in dialkylamlho and/or the alkoxy part in
alkoxycarbonyl and/or the alkyi part in a}kylcarbonyl preferably are independently of 1
to 4, especially 1 or 2, particularly 1 carbon atom(s). Optionally substituted amino
‘preferably is unsubstituted. When it is substituted it preferably is disubstituted, preferably
by alky! of 1 to 4 carbon atoms. |

- Pyridyl preferably is 2- or 4-pyridyl. Naphthf;l preferably is i-na'phthyl.



preferably is unsubstituted. Wien it is substituted it preferably Is

di substituted, preferably by alkyl of 1 to 4 carbon atons. Pyridyl
prreferably Is 2- or 4-pyridyl. Naphthyl. preferably is 1 -naphthyl. 2-
900-9807 A group of conpounds of the invention is the conpounds of fornula
[err] wherein either [err] represents phenyl, phenyl nonosubstituted by

hal ogen or 1-naphthyl and [err] represgents hydrogen; or Rs repbﬁé_
-hydrogen and [err] represents pyridyl or 2-(5-chloro)pyridyl; an EI !e:rr]
represents hal ogen or al koxy of 1 to 4 carbon atons; in free formor salt

form In a subgrqup of- conpounds qf formula.l err] chlorine. In a further
subgroup R3s is %%ﬂ@ogf’g@p?'ﬁ‘d; @é?%@ﬁ%&ﬁﬁ%%??rﬁ‘quﬁ?ﬁéb%ﬁgroup phenyl
"nonosubstituted by hal ogen is phenyl nopnosubstituted by chlorine,
preferably in 4 positd In a further subgroup Rs represents phenyl or,
preferably, . phenyl n%ho"?ﬁst Ituted by chlorine in 4 position; R2s
represents hydrogen,; err] represents chlorine in 4 position. A further

group of compounds of the invention is the_conpoupds of forrmula Ip [err]
wherein
C|JH-1:H-NH-C0R,S ' Is
R;s Rs ' _
wherein :
either R,s represents phenyl, phenyl monosubstituted by halogen or 1-naphthyl and R.s
represents hydrogen; or R,s represents 'hydro'gen and R,s represents pyridyl or
2-(5-chloro)pyridyl; and Flas represents halogen or alkoxy of 1 to 4 carbon atoms;
in free form or salt form. | . '
In a subgroup of compounds of formula Is R,s chiorine. In a further subgroup
R;s is alkoxy of 2 to 4 carbon atoms. In a further subgroup phenyl monosubstituted by
. halogen ié phenyl monosubstituted by chiorine, preferably in 4 position. In a further
subgroup R,s represents phenyl or, preferably, phenyl monosubstituted by chiorine in
4 position; R,s represents hydrogen; and R,s represents chiorine in 4 position.
A further group of compounds of the invention is the compounds of formula Ip

I

X
p\T |
(I:H . CIH -NH- coc1 Ip
Rp Rp

wherein

either R,p | represents phenyl optionally monosubstituted by chlorine in 4 position and
R,p represents hydrogen

or R.p represents hydrogen and R,p represents 2-(5-chioro)pyridyl, and |

Xp represents CH or N;

of R,p represents 1-naphthyl, R,p represents hydrogaﬁ and

Xp represents CH;

in free form or pharmacolggically accebtable_ acid addition salt form.



eTther [err] represents phenyl optionally nonosubstituted by chlorine in 4
position and R2p r.epresents hydrogen or [err] represents hydrogen and
R2p represents 2-(5-chloro)pyridyl, and Xp represents CH or N, or [err]

represents | -naphthyl, "R2p represents hydrogen and Xp represents CH in
free formor pharnmacologically acceptable acid addition salt form - 3-
900- 9807 The conpounds of the ihventi_qgl_nny be prepared by a pyoessEd7
conprising a) acylating correspondi ng conpounds of fornmula [err] Il wherein

t he substituents are as defined above, to introduce a correspondi ng

- bi phenyl - 4- car bogj i bk ' f
Formiia ferr] whahecRpdingett e iivahudr fafvpitbAirel By Y prcbiutitineltl |

- sane si gnificance as [err] as defined above but w thout hydrogen, reacting
- corres po_ndla? gac%PartrlRS '%ngrésp%fnd{ngrc%p%u%s of formula

x\N
| - I
CH-cIH-NH2
R, R,

wherein the substituents are as defined above, to introduce a corresponding
biphenyl-4-carbonyl group; or

b) for the preparation of compounds of formula

N - ' |
hame (O
R/ _ S '

wherein R; and X are as defined above and R,' has the same significance as R, as
defined above but without hydrogen, reacting corresponding compounds of formula

R

Be 'IR .

or



-4 - 900-9807 [err] wherein [err] and [err] are as
defi ned above, with the correspondi ng conpound of forrmula IV wherein X is
as defined above; and recovering the resultant compounds of formula | in

- free formor salt form The process of the invention can be effected in

- conventional manner. Process variant a) may for exanple be carried out by
reacting a conpound of formula 11 vm'th4an appropriate acyl hal 966_9%7&
solvent, e.g. in.an organic or inorganic base which my at the Sane tine -
act - as an acid binding agent, such as pyridine, optionally with addition of
an acyl ation accelerabq*,s §54 di met hyl am nopyri dine. The reaction may
al so be carried out by Tea conpound of forrmula 11 with an
appropriate active ester or dﬂfurther activated acyl derivative, e.g. a

m xed anhydride or an i ni dazdl i de A e/ B
N, N-car bonyl -di i m dazol e as £Qre -
carried out with a 2-pyridyl-thiol
4- chl or obi phenyl - 4- car boxyl i ¢ aci d- 2 pyrldyl-thlol ester in an inert
sol vent such as a di-Ilower alkyl carboxylic acid am de, e.g.

di met hyl f OWRRREINIR,' dREISH,Gird 8k efihed Q5uVel ﬁﬂﬁﬁf@&dﬁd&rofdiﬁé?@&ﬁp&ﬁd S¥brnilla MRY
be carried out by mxmgacorrpound of formula I'll or = : '

X<
N
H

_l N
| /ll B\

wherein X is as defined above;

and recovering the resultant compounds of formula | in free form or salt form.

The process of the invention can be effected in conventional manner.

Process variant a) may for example be carried out by reacting a compound of
formula Il with an appropriate acyl halide in a solvent, e.g. in an organic or inorganic
base which may at the same time act as an acid binding agent, such as pyridine,
‘optionally with addition of an acylation accelerator such as 4-dimethylaminopyridine. The
reaction may also be carried out by reacting a compound of formuia Il with an
appropriate active ester or a further activated acyl derivative, e.g. a mixed anhydride or
an imidazolide available by using N,N-carbonyl-diimidazole as é reagent. The reaction
can thus for exaniple be carried out with a 2-pyridyl-thiol ester such as
4'-ch!orobiphenyl-4-carboxylic acid-2-pyridyl-thiol ester ih an inert solvent such as a
di-lower alkyl carboxylic acid amide, e.g. dimethylformamide, preferably at room
temperature. |

Process variant b) may be carried out by mixing a compound of formula Il or
Na with a compound of formula IV and heating the mixture to elevated temperature,
e.g. to about 120°C.



I'Tla with a compound of fornmula IV and heating the m xture to el evated

t enperature,
900- 9807 The starting materials are either

e.g. to about [err]. - 5 -

known or may be prepared:

according to known procedures or anal ogously to known procedures or

N [err]

anal ogously as described herein, e.g. in the exanples. The conpounds of
formula 11 may e.g. be prepared accorgiing to the followng re pchene:
In the above reaction schene [err] has the sane S|gn|f|cance as

[err] as defined above but wi thout hydrogen,

Y represents hal ogen,

et erabl ! ool Sy b U7 BT B 1,

my e.g. lrocedupss cranalogously mgmbwnpl'tmeﬂades of mlmpuslyeastdeembwmerm e.g.

in the examples.

‘The compounds of formula Il may e.g. be prepared according to the following
reaction scheme:

in the above reaction scheme R,' has the same significance as R, as defined

. above but without hydrogen, Y represents halogen, preferably chiorine, and the other
~ substituents are as defined above.

1 R/-CH-CH,-NH, or R/-CH-CH,-OH
X‘ITI) IZ Via IHHQ Vib
(arfHey | 1
R, - |
+ azide R,'-TH-_CH,-NH; or R,- TH CH,-0SO,
| 0so,- Ve NH' Vb
N 3
i .
S |
CH-CH-Ny ¥
% W
l reduction NH
.
Iy |
| N
-CH- IIa IT——
- ] e x\N/"
R |
CH-CH,-NH, Ib



In this reaction scheme the substituents are as defined above. The starting
materials of formula Illa may e.g. be prepared by appropriately acylating a
correspondi ng conpound of formula VIII. The conpounds of formula I are
chiral at the carbon atomcarrying a group [err] or R2 other than hydrogen
and accordingly they can exist as racemates, pure enantioners [(R) and (9)]
or m xtures thereof. The invention pr0\€ des all stereoi'soners P as
racem ¢ m xtures. The isonmers may be- resol ved or separated by convent | onal
t echni ques, e.g. chronat ographi caIIy The preparation of the pure

enantiomers of t co ou’nd of r ef erabl |s effec

pure enantloners ¢ ing;Mge ?8?°5’P§'% 'h"ﬁ)ﬂ‘yo%‘g'sgee F'éﬂ?&"cg ﬁ?%ﬁm ng .
openi ng of @wm"gtnaamngmbm pure aziridi ne conpounds of forrrul a VI Il or
IIla upon reaction with a conpound of formula IV proceeds by inversion of
the configuration to give a conpound of fornula Ilb'or la with the opposite
~configura- tion. Orurthernore iOHthe reaction step |eadin
conmpounds | a XL e conpoungs .

foll ow ng g%e—pqu he cokpou ds of f or mul on \
configuration alSo occurs. | QENH, ot her reacgtjon steps.f
descri bed above the configuration remains u anged. Therefore, usi ng
enantionerically pure starti materials results inp end pr cts with the
opposi te confitgurati on when reaction step is uged which inverts the
configuration at the chirality center, but results

m

In this reaction scheme the su'bstituents are as defined above.

The starting materials of formula llla may e.g. be prepared by appropnately
acylating a corresponding compound of formuia VIIl.

The compounds of formula | are chiral at the carbon atom carrying a group R,
or R, other than hydrogen and accordingly they can exist as racemates, pure
enantiomers [(R) and (S)] or mixtures thereof. The invention provides all sterecisomers
as well as racemic mixtures. The isomers may be resolved or separated by conventional
techniques, e.g. chromatographically. ' '

The preparation of the pure enantiomers of the compounds of formula |
pfeferably is effected by using pure enantiomers as starting materials in process
‘variants a) and b). Ring opening of enantiomerically pure aziridine compounds of
formulé VIl or llla upon reaction with a compound of formula IV proceeds by inversion
of the configuration to give a compound of formula IIb or la with the opposite configura-
tion. Furthermore in the reaction step leading from the compounds of formula Xl to the
compounds of formula [l and in the following step to the compounds of formula la
inversion of the configuration aiso occurs. In all other reaction steps for the reactions
described above the configuration remains unchanged. Therefore, using enantiomerically
pure starting materials results in e_nd products with the opposite configuration when one
reaction st_ep is used which inverts the configuration at tho c_hirality center, but results



-7 - 900- 9807 in end products w th unchanged
.configuration when either no reaction step, or two reaction steps are used
which invert the configuration at the chirality center. The single steps of
t hese reactions may be carried out in conventional manner. A conpound of
t'he invention can be In free formor salt, such as acid addition salt form
A conmpound of the invention in free fofmcan be converted intoggq §ﬁb§ such
~as an acid additioon salt formthereof, e.g. the hydrochloride or t

nitrate, in conventional manner and V|ce versa. The follow ng abbreviations

iy 35“3?ﬂy3?'£§b€af Seifcts Bth Sl fihgen, cqniGialios whod ,etbiat SRR S15b.. AT W

[Dﬁ/rFr 11 1, Pghachon ‘fsfepb)ﬂdé ?wwhamumaahé eanﬁgurainonaa,tﬁéscmfantyyﬁrwy\él t ﬁgng b3
r ma sul f oxi de

i gh per f or nance TP SAblS SARecH 1998 raamgna gy be cairied out copyenigpTFemes b, p.

boi ling point dpm di si ntegrations per m nute m p.

mel ting point EG- i dermal growt h fact

A compound of the ireventlon can be in free form or salt such as acid addition
salt form. A compound of the invention in free form can be converted into a salt, such
as an acid addition salt form thereof, e.g. the hydrochioride or the nitrate, in conventjonal
manner and vice-versa.

‘The following abbreviations are used hereinatfter:

25(0OH)D3: 25-hydroxyvitamin D3
1,25(0OH),D3: 1,25-dihydroxyvitamin D3 (calcitriol)
24,25(0OH),D3:  24,25-dihydroxyvitamin D3
1,24,25(0H),D3: 1,24,25-trihydroxyvitamin D3
1,23,25(0H),D3: 1,23,25-trihydroxyvitamin D3

DMF “  dimethylformamide

DMSO dimethy! sulfoxide

HPLC: high performance liquid chromatography

THF tetrahydrofuran

b.p. boiling point

dpm disintegrations per minute

m.p. melting point

EGF epidermal growth factor

FCS fetal calf serum .

HBSS Hank's balanced salt solution :
KGM keratinocyte growth medium (Clonetics, San Dlego, CA, USA)

All temperatures are given herein in degrees centigrade. The following
examples illustrate the invention but are not limitative.



F'CS fetal calf serum HBSS Hank's bal anced salt solution

KGM kerati nocyte growth nmedium (C onetics, San Di ego, CA, USA)
All tenperatures are given herein in degrees centigrade. The foll ow ng
exanples illustrate the-invention but are not limtative. -8 -

900- 9807 Example 1: 1-(5d1loro-2-pyridyl)-2-(1Himdazol-1-yl)-
N-[ 4- (4- chl or ophenyl ) benzoyl]-1 -am napt hane [ process vari ant gbb_ 'gb
solution of 0.44-g-of 1-am no-1-(5-chloro-2-pyrldyl)-2-(1Him azo%
l-yl)ethane in 1 m of dinmethylformam de is added a solution of 0.645 g of
4' -chl or obi_bhenyl - 4- lige acids2-pyrldyl-thl ester in 2 m of dry

di met hyl fo%‘ Tore ) : ¥ Fed-at room.tenperature and
under argon for 18 hpf srobhanvil Bviitvdminoetiisne c¢d onto cold
saturated brine and fxtract ed w SE thyl acetate. The conbi ned organic
phases are washed wi tAfo%3s8 Y8 @M Ay over [err], filtered and the solvent is

evaporated (= working up process A). Treatnment of the crude product with
di ethyl ether gives the title conmpound as col qurless crystals; megga [err].

Using opt i cal Iy X8( RMioR At G448 L 1-Rmioe - Groiorez-ovdhy 2 Fimigkish ng. as
1-yl)ethane in 1 mi of dimethylformamide is added a solution of 0.645 g of -

4'-chlorobiphenyl-4-carboxylic acid-2-pyridyl-thiol ester in 2 mi of dry
dimethylformamide. The reaction mixture is stirred at room temperature and under argon
for 18 hours. The reaction mixture is pbured onto cold saturated brine and extracted
with ethyl acetate. The combined organic phases are washed with briné. dried over
Na,SO,, filtered and the solvent is évaporated (= working up process A). Treatment of
the crude prdduct with diethylether gives the title compound as'colourles.s crystals;
m.p.: 143-146°. |

| Using optically active _enantiomers as starting material and proceeding as
described above yielc_ls. the corresponding optically active enantiomers of the title

compound:
(+)-enantiomer: [0],> = + 6.7° (¢ = 0.52, methanol); m.p.: 175-186°
(-)-enantiomer: [0],* = - 7.0° (¢ = 0.52, methanol); m.p.: 175-186°.

Analogously as described in example 1 the following compounds of formula |
are obtained (X = CH, R, = H) according to process variant a), in racemic form:

165-166°

3-pyridyl _ 215-218°

4-pyridyl ' 185-191°

5-Cl-2-pyridyl : 170-184°

5-Cl-2-pyridyl



descri bed above yi el ds the corresponding optically active enantionmers of

the title conpound: (+)-enantloner: [err] =+ [err] (c = 0.52, nethanol);
mp.: [err] (-)-enantionmer: [err] = - [err] (c = 0.52, methanol); mp.:
[err]. Anal ogously as described In exanple 1 the foll ow ng conpounds of
formula | are obtained (X = CH, [err] = H) according to process variant a),
in racemc form Exanple I&rrl [err g

mp. 2 2-pyridyl 64-0 [err] 3]9009807

3-pyrldyl 4-C [err] 4 4-pyridyl

4-C £
[err] 6 m U3 NIOIOK
900- 9807 Exanple 7: {1-aminoethane
N-[ 4- Chl or ophenyl ) benzoyl - 2- (1H- i m dazol -1-yl ) - 2(S) - phenyl - 1-am noet hane
[ process variant a)] [Hfﬂﬁe%so‘fqg'laf‘bﬂ] of 0,96 g of crude : :
(S)-2-phenyl -2-(1Him dazol -1yl )-1-am noethane in 5 m of .
N, N-di net hyl formam de is charqq‘gd,_with stirring vvith@ig of , )
4' - chl or obi pheny|Thezsolution of .60 8¢ crds. (S)2r-RhANYI-AH(IH-imidazol-1xh-1aminosthane in
the reacti @imTo NRSiim8thiittiHaRfdb BYcharged, with stiring, with 1g of 4'-chlorobiphenyl-

| 4-carboxylic acid-2-pyridyi-thiol ester. After 6 hours the reaction mixture is quenched by

pouring into cold water (0°, 50 ml).The precipitate is extracted with ethyl acetate, the organic

phase is washed with brine, dried over magnesium sulfate and evaporated. The crystaliine
residue is triturated with ethanol, filtered by suction and washed with cold ethanol. Drying of the
crystals yields the pure title compound; m.p.: 176-177°; [0), 2= + 17.8° (c=1.2, methanol). The
fiitrate is evaporated and purificétion by chromatograply over silicagel
(dichloromethane/methanol/heptane = 7 /1 / 4) provides additional pure material of the title
compound. '

The (R)-enantiomer of the title compound is prepared analogously starting from
(R)-2-phenyl-2-(1H-imidazol-1-yl)-1-aminosthane; m.p.: 176-179° [a},™ = -17.4°
(¢=1.1, methanol). | | |

[process variant b))

0.398 g of N-(4'-chiorobiphenyi-4-carbonyl)-2(R)-phenyi-aziridine are mixed with
0.15 g of imidazole and heated at 110° for 16 hours. After cooling the solid residue is dissolved
in 1.5 ml of DMF 'by 'warmlng_. The solution is poured into ice water. The precipitated solid is
~ collected by sugtion. washed with water and dried. The materiél is purified by chromatography
on silica gel (toluenelethanol = 8/1). The title compound is obtained as white crystals;
m.p.: 176-179°% [0,® =+ 19.6° (¢ = 1.0, methanol);
'H-NMR (DMSO-d,) 5 = 8.82 (t, J = 5.3 Hz; 1H); 7.87-7.84 (m; 3H); 7.78-7.74 (m; 4H); 7.55 (d,
J = 8.5 Hz; 2H); 7.41-7.30 (m; 6H); 6.92 (s; 1H); 5.70 (dd, J = 6.0, 9.1 Hz; 1H); 4.16-3.94 (m;
2H). '



pouring into cold water ([err], 50 m).The precipitate is extracted with
ethyl acetate, the organic phase i5 washed with brine, dried over magnesi um
sul fate and evaporated. The crystalline residue is triturated with ethanol,
filtered by suction and washed with cold ethanol. Drying of the crystals
yields the pure title conpound; mp.: [err]; [err]= +.[err] (c 1.2,

met hanol ). The filtrate is evaporatgs_ and purification y9009
chromatograply over silicagel (dichloronethane/ nmethanol/heptane —0'7/ 1/ 4)
provi des additional pure material of the title conpound. The (R)-enantioner

ofthetltlecogﬁn-s repared apal ogous] v, ti f
(B2 phe ) ' Fanpgetate, e PR r ] =[err]
(c=1.1, nethanol). e

[ 4- (4- Chl or ophenyl ) benzo 1H-j mi dazol - 1-yl ) - 2(S) - phenyl - [ process
variant b)] 0.398 g HfoC ss vaﬂ nt b)]

N-( 4" -chl orobi phenyl - 4-carbonyl ) - 2(R) phenyl -aziridine are mxed with 0.15

g of imdazole and heated at [err] for 16 hours. After cooling the solid
residue is di ssgt8Imgi %21(415°'F\|P’QH'PMVF¥"1§9Y FaiShahenyird.S-dihy mﬁ%r ed

into ice "‘ﬁsehg of iRidaz6e aﬂ'bth%hﬁa aiqlzbdfdr%SQRJuk'@fétﬂﬂ a@¥tafdl£ﬁd Qﬂter%m&"iﬂd‘

wat er and drie The materi al purif by chronatography on silica
(t ol uenel cargatiejayer ig washpd ""Tﬂ%ﬂ'lﬂﬁs with @@!ﬂ;odnﬂsi qver Ragnesivm sylfatgiandconcen rated

CE gﬂ f‘l) S A lméﬁgtéo %@@r %&&tngﬂ §f LzuaﬁaJﬂln_é ﬁﬁ#:%rglﬁ%mgipr?ﬁr@%‘ig%ﬂ?)grle?ﬁ &%?als
7 55 (d J176-1795 (recrystallized7fram -tglugae); nialté‘i—i? .92 (cs= -11H)methana)). (d'd)e ’Bi P!MH
-1 '%ecﬂ'm\ 'is Ademca’i w?tf'i t“”spgdipum for the S (+)-enantiomer in exampile 8.

Analogously as described in example 8 the following compounds of formula { are
obtained according to process variant b), in racemic form:

*The 2(S)-onantiomér of the éompound of example 10 is obtained analogously as

described in example 9 from the corresponding 4,5-dihydro-oxazole; m.p. 197-204°;
[a}o® = +1.1° (¢ = 0.49, chioroform).

1-amincethane

[process variant a)]

0.94 g of 2-pheny|-2-(1 H-imidazol-1-yl)-1-aminoethane are acylated with 0.17 g
| of 4'-chlorobiphenyl-4-carboxylic acid-2-pyridyl-thiol ester analogously as described in



- 10- 900- 9807 Exampl e 9:

N-[ 4- (4- Chl or ophenyl ) benzoyl ] -2- (1Hi m dazol -1-yl)-2(R) - phenyl -

1- am noet hane [process variant b)] 380 ng of '

2- (4' -chl orobi phenyl -4-yl)-5(S)-phenyl -4, 5-dl hydr o- oxazol e and 775 ng of

I m dazol e are heated at [err] for 23 hours. Ethyl acetate and water are
added, the organic layer is washed tbrge..tinmes with water, dri eghRyg86H7
magnesi um sul fate and concentrated in vacuo. After addition of toluene the
title conpound preci pitates as colourless crystals; mp.: [err]

recrystall om e I
Eer r] yspectek(éﬁﬂl S{I dentl Caﬁ%)@{lk {u'r;]Lsil;ca e{ ré'%i"? ?'t“&neé/ ("i?hm(? A%une;&]g NH"
exanpl e 8. héptanegorsi y/es /B) givestthel tdlmcmaoqﬂcbaﬁcﬁlwle‘seldystals;gnmmsmas. of
formula | are obtained according to process variant b), in racemc form

Exanmpl e - X [err] [err] [err]
mp. 10* THEl starting matetials) may be preﬂéred in the followingOmanner: [err] 11
CH 1- napht hyl H . 4- 227-230 The

2(S)-enantioner of t he corrpound of exarrpl e 10 i s obtained anal ogously as

described iA) expanipoc!-G OF0-t 0y sidasiold sthiiyelr 0- oxazol e; m p.

[err]; [err] = +[err] (c = 0 49 chl oroforrr) Exarrpl e 12:

N-[ 4- (4-Chl orophenyl ) benzoyl ]-2-(1H i m dazol - 1-yl ) - 2- phenyl - 1-am noet hane
a) 2-Acetyi-5-chloropyridine '

To a suspension of 56 g of 2-bromo-5-chloropyridine in 560 mi of dry diethylether is
added a solution of 179 mi of n-butyliithium (15% solution in hexane) at -78° and under argon
at such a rate that the temperature never exceeds -72°. immediately thereafter the solution of
25.7 mi of N,N-dimethylacetamide in dry THF is added. The mixture is stirred for one hour at the
same temperature and thereafter decomposed by careful addition of 100 mi of 3N hydrochioric
acid, followed by 100.mi of water with vigorous cooling. Working up by process A (see

Example 1) and purification by chromatogrphy over silicagel (toluene/ethyl acetate = 20/ 1)

yields the compound as white needies; m.p.: 58-65°.

b) 2-Bromoacetyi-5-chloropyridine hydrobromide

To a solution of 10 g of 2¥acetyl-5-chloropyridine in 150 ml of 48% aqueous
hydrobromic acid are added 4 ml of bromine dissolved in 40 mi of hydrobromic acid, with stirring,
drop by drop, at 80°. The mixture is stirred for additionally 3 hours at 80°. Afterwards the solution
is evaporated in vacuo. The residue is triturated with acetone, filtered by suction, washed with
acetone and dried in vacuo to yield yellow crystals of the compdund. which is used for the next
step withiout purification. - '

c) 2-[2'-(1H-Imldazol-‘l-yl)acetyf]-s-chloropyrldlne

15 g of 2-bromoacetyl-5-chioropyridine hydrobromide are dissolved in 50 mi of dry
dichloromethane, 9.7 g of imidazole are added and the mixture is stirred for 24 hours at room
temperature. Evaporation of the solvent in Vacu_o and subsequent chromatography of the residue
over silicagel (dichlommethane/methanthepténe = '7./ 1/ 4) yield the compound as a cream
coloured solid; 'm.p.: 122-129°. -



[ process variant a)] 0.94 g of 2-phenyl-2-(1H i m dazol-1-yl)-1-am noet hane
are acylated with 0.17 g of 4'-chlorobi phenyl -4-carboxyllc

aci d-2-pyridyl -thiol ester anal ogously as described in - 11 -

900- 9807 exanple 1. Chromatography on silicagel (dichloronmethane /

met hanol / aqueous [err]/ hept ane = 7/1/ 0.1 /5) gives the title conpound
as colourless crystals; mp.: [err]. {ie starting materials nagghsygyzerar ed
in the foll owi ng manner A) 1

- Am no- 1- (5 chl oro-2-pyridyl) - 2- (1H—|mdazol 1- yI)ethane a)

g Qgg%l 5- %I 6@'@%‘ %?rég?P&&%gngi@gey@tg?ﬁVﬁe her is added a solution

of 179 m of n- bAltgdlutiohhou M8 3568 2¢[R'( Heimidazolityhamstyl5-chieroplyridind innd@rmi of
argon at su

r.at t e tenperatur n r ,exceed rr
by oat t er Methanals shargAd st b%in pSIBRL, Y 0 8ol SpAGIREORyrER’ The jorpi sfzsd
1<'_~aﬂded. f tThefomoﬂaumun gt Eﬂ moedwémrngarpe tﬁwumx?telgbmmn?ogﬁmr chrefut addition of
erearter C ose on .0 (6]
ettt or | U BSTRNed0 ek o B ialawsdlit 1N SPabmarorke R raach il AES- e givents
process A 4raesvapyratéd i vabudThelrebidlie Gastirfid With whitep @Al ithidiymeihahe smbldaaeed.s
(toluene/ ethyl acetate = 20 %F’GI el ds the conpound as white needl es;

[err]. b) Bhaspdsgxracied W%mt Blorerasthane,and e camiinedieraanic sxiracts ﬁr?)waﬁlﬁﬁcb
of 2-acet yitbbfifib,0aM6Y ahdi Vapbratelb Orts cothpditidd ROLMAINSd as a cream coloured solid;

m.p.: >210° (decomp.). Purification is possible by chromatography over silicagel.

e) 1-Chloro-1-(5-chloro-2-pyridyl)-2-(1H-imidazol-1-yl)ethane

1 g of 1-(5-chloro-2-pyridyl)-2-(1H-imidazol-1 -yl)ethane-1-o| is dissolved in 2 mi of
toluene, 6 ml of thionyl chloride are added and the reaction mixture is stirred for 30 minutes at
room temperature. The solvent and the thionyl chloride in excess are distilled off, the residue
is dissolved in 2N NaOH, extracted with ethyl acetate, dried over Na,SO, and evaporated to
yield the compound as a colourless oil. '

f) 1-Azldo-1-(5-chloro-2-pyridyl)-2-(1 H-imidazol-1-yl)ethane .

- 0.92 g of 1-chloro-(5-chloro-2-pyridyl)-2-(1H-imidazol-1-yl)ethane are added under argon
to a solution of 0.37 g of lithium azide in 2 mi of dry dimethylformamide and the reaction mixture
is stirred at 60° for 18 hours. Working up according to process A (see Example 1) gives the
substance as a yellowish oil.

g) 1-Amino-1-(S-chioro-2-pyridyl)-2-(1H-imidazol-1-yl)ethane

A solution of 0.83 g of 1-azido-1 -(5-chlor6-2-pyrldyl)-2-(1 H-imidazol-i -yl)ethane in 4 mi
of dry pyridine is stimed under a H,S-atmosphere for 3 hours. The reaction mixture is
evapbrated. the residue is redissolved in 5 ml of dilute acetic acid (acetic acid / water 1 / 4) and |
extracted with ethyl acetate. The combined organic phases are evaporated to give the title
product as a yellowish oll.



hydrobrom c acid are added 4 ml of brom ne dissolved in 40 m of
hydrobrom ¢ acid, with stirring, drop by drop, at [err]. The mxture is
stirred for additionally 3 hours at [err]. Afterwards the solution is
evaporated in vacuo. The residue is triturated with acetone, filtered by
suction, washed with acetone and dried in vacuo to yield yellow crystals of
t he conmpound, which is used for the pgxst. step w thout purificatg
2-[2"-(1H1m dazol -1-yl)acetyl]-5-chl gréopyri dine 15 g of 90U9867 '

2- br onpacet yl - 5- chl or opyri di ne hydrobrom de are di ssolved in 50 ml of dry

di chl or onet hane, ,9. f i I re add b X4 b Si St L,

for 24 hours at @8%\9?5%%8# ?Pg&é,gd%g{)%}"iéjﬁ’ﬁ t@?@'é‘gﬁgﬁ%}gﬁ ﬁ'lah&'fzsc{fg&gﬂﬁa .
subsequent agd bbtainedgsaidtous yelidwish oits, sivichoare used withagtcfurther purification (X= CH,

(di chl or om&t hg_ﬂg/ met hanol / heptane = 7/ 1 /4) yield the conpound as a cream
col oured soHFdy> mp.: [err]. - 12 - _

d) 1- ( 5- Chipero=sr oyt s

7.8 g of 2[2'-
met hanol | §—charged—s - : St
borohydri d¢. TheByn xtufe is stirred f@-pyiyi hour at [err]. (For wordil ng-up
the mxtur¢ _is deconpoked by careful addition of. 1 N hydrodhloric acid at
[err], fol ovved 1 N sodi um hydr oxi dgpydyyl €ach a pH of 9.} The sogjyents
are evaporfted in vacup. The residue is stirred with water land

| ueous phase is ﬁéﬁ]@gt ed twice wth|dichl or gret hane |

h i 40 ni mop.

| oropyri di ne

a) (R)-2-Amino-2-phenyli-ethanol-O-sulfate hydrogensuifate
- A solution of 10.65 g of (R)(-)-2-amino-2-phenylethanol in 30 ml of water is neutralized
with 48% sulfuric acid to methy! red end point (4.2 mi), followed by addition of an equal volume
* of sulfuric acid. Water is then removed at a rotatory evaporator at 70-90°, finally at 130° bath
temperature and 0,1 Torr pressure to constant weight. The mixture gradually solidifies and is
ground in a mortar. The material can be used without further purification for the next reaction.

b) (R){-)-2-Phenyl-aziridine _ |

16.2 g of finely ground (R)-2-amino-2-phenyl-ethanol-O-sulfate hydrogensulfate is added
in portions to a stirred solution of 2N sodium hydroxide at 0°; The reaction mixture is then
heated to 100° for 3 hours. For working up the mixture is cooled to room temperature and
“extracted four times with ether. The organic phase is washed with brine, dried over rhagnesium
sulfate and evaporated. Distillation of the residue under reduced pressure yi_elds the compound
as a colourless 6i|;. b.p.: 46° (0.1 Torr); [0],2%= - 48.7° (ethanol, ¢ = 1.09).

c) (S)-2-Phenyl-2-(1H-imidazol-1-yl)-1-aminoethane _ ‘

1g of (R)(-)-2-phenyl-aziridine and 1.14 g of imidazole are heated at 120° for 24 hours.
After cooling the reaction mixture can be used for the acylating step without further purification.
An analytical sample can be obtained by chromatography over silicagel;



with brine, dried and evaporated. The conpound is obtained as a cream
coloured solid; mp.: >[err] (deconp.). Purification is possible by

chr omat ogr aphy over silicagel. e) '

1- Chl oro-1- (5-chl oro-2-pyridyl)-2-(1Him dazol -1-yl)ethane 1 g of

1- (5-chloro-2-pyridyl)-2-(1Hi mi dazol -1-yl)ethane-1-ol is dissolved in 2 m
~of toluene, 6 nl -of thionyl chloride gqge added and the reactiooplgge7 e |
stirred for 30 minutes at roomtenperature. The sol vent ‘and the thlonyl
chloride in excess are distilled off, the residue is dissolved in 2N NaCH,

extracted ' et 2 e t he
conmpound ag" y‘@@f@#ﬁf&s %Iéf(s,flili ?d“A‘\z'l d'§1 ?ﬁ ?Qgr?la?)ério?éggy 'Idzﬁg(%/f"% ‘ﬂq

H i m dazol 1#),y2.034t, BanaHB; B), §.17f(m; 1H), 3.43 (m 2H), 2.60 (s, b; 2H).
1-chloro-(5-chloro-2-pyridyl)-2-(1Himdazol -1-yl)ethane are added under
argon to a solution of 0.37 g of lithiumazide in 2 m of dry

di met hyl f ormam de and the reaction mxture is stirred at [err] for 18

hour s. W)rgt Ie 1) gl ves the

subst ance

- (5-chl or o- 2- pyrvdyi bolaﬁdnlbfoe’azi 614'Jch)drétﬂﬂib’iﬂﬁ4—ﬁamkwd adid i 30m83fa bMF
1-azido-1 -(5-ch|l oro-2-pyrid -2 (1Him dazol - &_%;ethaneln g
pyridine i Q.18;9 pf NNV 'l?ﬂﬁ’é’}/‘y'éf" p?‘FQaQ with stigring, g} roomy Fﬂé"?%'ﬁ?:‘f? Hﬂder argon
mxture i SaﬁWo%aﬁél%t After bhE hbeusacaéﬂmbﬁ &M??@f%ﬁnﬂ%zﬁndiﬁe mfo. S'rhIUéfQirz‘WFQS

acid (acetic acid / water 4) and extracted with eth acetate

conbi ned ofgead 9"°ﬁH’éF§e§' h&r@a@{%p@!"&'ffédstﬁq"gﬁ Jar ghdours P@d Sheraalter warkgd up as

yel | owi sh gideribed in example 1. The compound is obtained as a pale yellow oil and used without

purification in the next step.

G) 2-(4'-Chlorobiphenyk-4-yl)-5(S)-phenyl-4.5-dihydro oxazole

a) 2-Amino-1(R)-phenyl-ethanol

A solution of 15.8 g of R(—)-pheny!oxirane in 150 ml of ethanol is cooled to -60 ° and .
.75 ml of ammonia are added. The reaction mixture is stirred for 70 hours at room temperature
in a closed stainless steel reactor. The solvents are evaporated and 300 ml of water and 60 ml
of toluene are added. Separation of the aqueous layer and removal of the solvent in vacuo
yields 14.14 g of a colorless solid which contains 86 % 2-amino-1(R)-phenyl-ethanol, 9 %
2-amino-2-phenyl-ethanoland 5 % 2-(2-hydmxy-2-phenylemylémino)-1 -phenyl-ethanol (assessed
by -"H-NMR). The mixture is used in the next step without further purification. Chromatography
over silicagel (dichloromethane / methanol / 28% aqueous ammonium hydroxyde= 100/ 10/ 1)
provides an analytical sample; m.p.: 64.6° (sublimes); [a],* = - 44.3° (¢ = 2, ethanol);
'H-NMR (DMSO-dy) 8 = 7.37-7.22 (m; 5H); 4.44 (dd, J = 4.4, 7. 7 Hz; 1H); 2.70/ 2.57 (ABX, J =
11.8, 4.4, 7.7 Hz; 2H); 2.60 (bs; 3H).

b) 4'-Chlorobiphenyi-4-carbonyl-[2(R)-hydroxy-2-phenylethyljamide

- A solution of 1.2 g of 4'-chlorobiphenyl?4-carboxylic acid and 715 pl of triethylamine
in 20 mi of dry DMF is cooled to -20° and treated with 0.710 m! of isobutyichloroformate. The
reaction mixture is stirred for additionally 20 minutes and a solution of 955 mg crude (74 %)



-13- 900- 9807 Anal ogously as descri bed above
under A) the followng starting materials of fornmula 11 are obtai ned as
. viscous yellow sh oils, which are used without further purification (X= CH,

[err]=H): R - mp. B

_ 2-pyridyl : 0|I : 3- pyridyl
oil D) ik E)
(S)-2-Phenyl -2-(1H i m dazol -1 yI) 1 a(r#’noet hane a) 900 Qb67

(R) - 2- Am no- 2- phenyl - et hanol - 0-sul fate hydrogensulfate A solution of 10.65

f (R 2= 1 et t d
896 sul fur | &-aminer (- RBrAnanolin o ofPHE 1§ asdpa, F5 aryie a alewsH o b oo
- an equal V%Mﬁa’aﬂi‘e aHd fsufrw fdtc'aeihodéatﬂfe $lGrry Iihemdrmmhw miliof ibbeadu Water, the

evaporator. at [err], final err] bath te erature "8

pressure tafm@feamc%mmo" arﬁ'@% 'lﬂ'é" wagh ‘I’ISW%%?"F‘WH #%‘ﬁﬂa?% op¢e, With
I n a nort aigthahbe n@rtb%bnél&ﬁlm olitid h&galewwubwlceﬁ:a@nni‘przémﬁ
next reaction, b) -)-2- Phen a2|r|d|n 6.2 g of finely ground

(R) - 2-ani ndﬂla ﬁtﬂe e(chaﬁgb Ffate hydrogensulfate is added in portions
to a stirreq.NyR bm-e)sﬂ\' é@éwmhs%rmc 146; ?bs,{?'?éhsife@d [£2@l5 AB; m)xtme
I's then heated to |err hours. For working up the mxture i s cool ed

to room ter?p'@r(m ' & (tb)dt#ﬁétfbdmbdrat {dadeJ w4'e4n4e7t.|$e1rHZ“|1rl'B 356 HAG 310329
i s washed \Sé I,tﬁ'l ne, dried over magnesium sul fate and evapor at ed.

Distillation o'? the residue under reduced pressure yields the conpound as a
colourless oil; b.p.: [err] (0.1 Torr); [err]= - [err] (ethanol, ¢ = 1.09).

c) 2-(4'-Chiorobiphenyl-4-yl)-5(S)-phenyi-4,5-dihydro-oxazole

A solution of 1.24 g of 4'-chlorobiphenyl-4-carbonyl-[2(R)-hydroxy-2-phenylethyi] amide
in- 20 ml of pyridihe is cooled in an ice bath and treated with a solution of 921 mg of
rhethaneSulfonic.acid anhydride in dichloromethane. The reaction mixture is stirred for additional
| 16 hours at 5 °, ethyl acetate and saturated aqueous sodium hydrogencarbonate are added,
the organic layer is separated, dried and concentrated in vacuo. Vacuum flash chromatography
on silicagel (toluene / ethyl acetat'e = 3/ 1) yields the compound as pale yellow crystals;
m.p.: 121.5° (recrystallized from ethanol); [0],* = + 133.5° (¢ = 1.3, methanol);
'H-NMR (CDCl,) § = 8.09/ 7.63/ 7.56/ 7.43 (4d, J = 8 5 Hz; 8H); 7.44-7.36 (m; 5H); 5.68 (dd
J =7.9, 10.1 Hz, 1H); 4.51/4.02 (ABX, J = 14.9, 10.1, 7.9 Hz; 2H) .

a) 1-[(1S)-CamphanoyiJamino-1-(S-chloro-2-pyridyl)-2~(1 H-linldaiolﬂ-yl)ethane
To a solution of 0.38 g of 1-amino-1-(5-chioro-2-pyridyl)-2-(1H-imidazol-1-yl)ethane
(racemic compound, see A) above) in 4 mi of dry dichloromethane is added 0.26 g (0.36 ml) of
tﬁethylémine. The mixture is étirred and cooled to -79°. Then 0.44 g of (1S)(-)-camphanic acid
chloride are added in such a way that the temperature does not exceed -74°. Stirring is
continued for additionally 90 minutes without further cobling. For working up the mixture is
poured onto ice-water, extracted three times with dichloromethane and washed with brine. After
drying with sodium sulfate the solvent is evaporated. A mixture of the two diastereomeric amides
_is obtained which is separated by chromatbgraphy over silicagel



c) (S)-2-Phenyl-2-(1Himdazol-1-yl)-1 -am noet hane 1g of

(R (-)-2-phenyl-aziridine and 1.14 g of im dazole are heated at [err] for
24 hours. After cooling the reaction mxture can be used for the acylating
step without further purification. An analytical sanple can be obtained by

chr omat ogr aphy over silicagel; - 14 - 900- 9807
[err] [err] = 7.66 (s;1H), 7. 41 - 7 %.(m 3H), 7.24 - 7.18 (reo®RbBo77- 11
C(t, J=1 Hz; 1H), 7.03(t, J = 1lHz; 5.17 (m 1H), 343(m 2H), 2.60 (s,

b; 2H). F) N(4'-Chl orobiphenyl -4- car bonyl) 2(R) - phenyl -azirl dine To a

S e AU SRS /9P ol g i

ter_rperaturoqswlsier argon at nosphere. After one hour a solution of 0.12 g of

phenyl - azir I n Yy DVF i s added dropw se. The reaction
mxture is ?P%’He'fg‘r %’R Hgé 1gband thereafter worked up as described in

exanpl e 1.- didstereompoAndn.ps 16bi180hed as a pale yellow oil and used wit hout
purification in the next step. G
2- (4A -Chl or obi phenyl ) -5(S) - phenyl - 4. 5-dl hydro oxazol e a)
iSémmno ]} I +M 8Ny ()-8t Aming-1-{5-ehlovo-2<pyritfyl)i2( tH-imidazék 1-yhethang| oxi rane in
of ethanql is coo -lTerr] and Z5 f.a | & dded. .Th
reaction mi xt ur -1&g cithe p@aplpﬁnov[y@aﬁ%{?pg'eéﬁ ﬁ’gbﬁ?o‘f’g?@gw o @%ﬁa B"’Sﬁ%’é“é&g“’
st gl gge?‘ns iff aCglhss QaRcRVe O ¢2 JRure Bf 3207, Afer ajllotiat with & ehl B Ovater te wbitens is
an
~ extracted with ethyl acetate (which is discarded). The aqueous phase is ‘made alkaline with 2N
sodium hydroxide and extracted three times with ethyl acetate. The organic layer is dried over
magnesium sulfate and evaporated to dryness. Chromatography over silicagel
(dichloromethane / methanol / heptane= 10/1/5 — 7/ 1/ 4)yieldsthe (+)-enantiomeric title
compound (B isomer) as a pale yellow oil: _ . _
'H-NMR (CDCly) § = 8.57 (d, J=2.5Hz, 1H); 7.61 (dd, J, 2.5, J, = 8.3Hz, 1H); 7.38 (s, 1H); 7.13
(d, J= 8.3; 1H); 7.02 (s, 1H); 6.83 (s, 1H); 4.32-4.14 (m, 3H); 1.73 (s,b, 2H).
_ Analagously as described above the (-)-enantiomeric title compound (A isomer) is
obtained by hydrolysis of the camphanoyl diastereoisomer A.

|)z:2ngnx|:2:111:|:lmldazgl;1-;\cl):1:amlnnﬂhan:

The compound is obtained from 2-phenylaziridine analogously as described above
under E) c). Chromatography on silicagel (dichloromethane / methanol / aqueous NH, =
10/ 1/ 0.1) gives the title compound as a colourless viscous oil.



of toluene are added. Separ ation of the aqueous | ayer and renoval of the
solvent in vacuo yields 14.14 g of a colorless solid which contains 86 %
2-am no-1 (R)-phenyl-ethanol, 9 % 2-am no-2-phenyl -ethanol and 5 %
2- (2- hydr oxy- 2- phenyl et hyl am no) -1 -phenyl - et hanol (assessed by [err]). The
m xture is used in the next step without further purification. '
Chr omat ogr aphy over sllicagel (dichloyenethane / nethanol /28% 86 98075
anmoni um hydroxyde = 100 / 10 / 1) provi.des an anal ytical sanple;, mp.:
[err] (sublirres);_ [err] = - [err] (c = 2, ethanol); [err] [err] =
113:7), 7'422 (r7n 75 %ﬁo%%%@fﬂg?u?%ﬁdn t7r337 ot orlptll_gﬂnaczzblggllcalzy' gc%eg)fa‘ B(S salt form,
v 2Chl 0 ][ Ohhé?biﬁlétﬁrtﬁ'taﬂﬁh rr&fellfrya 14 3¢ gﬂ)\ah&gﬂh&)«}f tge nhgm,drel Mmmnﬁcoiobnﬁall aptiviey
g of 4'-chla -4- car bo c acid apd 715 [ e trjet ne
0720 1 Ancare thavmlore elaiaci/or g & pharmiageyticalt, Jf PaHiah theY e phfa. Seledlve
i sobut yl chhRibRér8 'oftHec25-H *lﬁo 6finoD3 mhyamﬁasé‘s which' ft@ck e GL0H2Yi-Gsidd Ehair Of
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m nutes and a sol ution

nqwcr ude d{ﬁ‘
900- 9807 Xalgirigheg. the 2%!9@99{3261' SrRyiass, embvmﬁipgzeam"a%@mwmtaw |
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I s poured onto I ce-cold water, the precipitate is collected on a
si nter furfeigitrighitseliewhich OP?Hféé’iﬁhﬁ@(QmW -febydioxyiase-once with et hanol .

Drying to constant weight yields the conpound as pal e yellow crystals;
mp.: [err]; [err] =+ [err] (c = 1.0, DMBO); [err] [err] = 8.62 (t, J =
5.6 .Hz; 1H); 7. Sslectivednhibitiorsmay @.g. be-determined bisthe, following test methods:

Activity of the 1-hydroxylase:

This can be determined in confluent cuitures of human keratinocytes directly, while for
determination of the activity of the hydroxylases attacking the C20-27 - side chain a 16 hours
pretreatment schedule of the confiuent cultures with 1 ,25(0OH),D3 (10 nM) has to precede which
upregulates these activities (both methods are described in Bikle, D.D. et al., J. Clin. invest. 78,
557 [1988]).

Keratinocyte cuitures: , _
Normal human keratinocytes are isolated from fresh adult skin obtained from mammary
reduction and immediately used under sterile conditions. Isolation and cultivation under serum-
free conditions and without a feeder layer follows a modified protocoll as used by Bikie et al.,
Biochemistry 25 (1986) 1545-1548. These conditions are chosen in order to avoid undefined
contributions from vitamin D - metabolites'possibly retained in the serum and/or feeder layer.
After separation of the epidermis from the dermis with a sterile dermatorﬁe the epidermis is
incubated in a 0.25 % trypsin solution for 45 minutes at 37°. Thereafter the celis are scraped
off and put in 50 mi of HBSS containing 10 % FCS to block further trypsin digestion and
centrifuged at 2000 rpm for 2 minutes. Thé resulting cell pellet suspended in KGM, a defined
. serum-free medium at low (0.06 mM) calcium concentration containing 0.1 nglmi EGF, 5 pg/ml
insulin, 0.5 pg/ml hydrocortisone, bovine pituitary extract and antibiotics (gentamycin,
amphothericin) gives the primary cuiture. After 24 hours at 37° in an incubator with carbogen
gassing (95 % O,/ 5 % CO,) the unattached celis are removed, the flask washed and prO\iided
with fresh KGM. The culture medium is changed then every alternate day and the cells are



7.22 (m 5H); 5.55 (d, J =4.4 Hz; 1 H); 4.81 (ddd, J = 4.4, 4.7, 8.1 Hz; 1
"H); 3.56-3.46/ 3.40-3.29 (2m 2H). c) -
2-(4' - Chl orobi phenyl -4-yl)-5(S)-phenyl -4, 5-dl hydr o- oxazol e A sol uti on of
1.24 g of 4'-chl orobi phenyl -4-carbonyl -[ 2(R) - hydr oxy- 2- phenyl et hyl ] am de
in 20 mM of pyridine is cooled in an ice bath and treated with a solution
of 921 ng of nethanesul fonic acid anhx@u de in dichloronethane.g @1?
reaction mxture-is stirred for additional 16 hours at [err], et acetate
and saturated aqueous sodi um hydrogencarbonate are added, the organi c | ayer
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To a sol ut iageveand gerergllyoiised in thelr second passage.
1-am no- 1- (5- chl or 0- 2- pyri dyl)-2-(1H i m dazol - 1- yl)ethane (racem c

compound, see A) above) in 4 m of dry dichloromethane is added 0.26 g
(0.36 M) Q) ssipativeyinhiBifién of WRtamin D foxilagégd and cooled to [err].
Then 0.44 g o ani c acl d r de are added in such a wa

that the tenperaC@nt Q!\Sé’ﬁmﬂéﬁ of human kP@*'F‘?W‘Qﬁ iny KEMyat low cadpiym (@.96 raM) have a
- addi ti onal 'h?g 9&&%€$wddaoemc&ﬂ¢r R/taemecwyamyuaE&rnm\}srnactwmetm Sdqubhtia

S pOUI’Ed onto 1 ce- extracted hree times wth dich OI‘OITE'[ ane an
washed wi t metahatism vig side chaipioxigiatipn ﬁres%!mpﬁrﬁrglmlv lacking Therfaretheiirhibition of the

. evapor at ed 4 er@ Fq))&fa'éé?n tHe EotubMouttimbs!iS UBRIMRINeT diALALE JnbiSthe MHibHIGHPS! sefdefitia

is separat hr omat ogr aphy over sil1 cagel
metabolism after up-regulation of the respective hydroxylases, e.g. the 24-hydroxylase, is

determined by an overnight (17 hours) pretreatment with 10 nM of calcitriol as described by Bikle
et al. (1986) (supra).

The activities of the 1-hydroxylase and of particular steps in the sequential metabolism
[e.g. formation of 1,24,25(0H),D3 + 1,240x0,25(0H),D3] which still retain calcitriol-like activities,
the formation of 3-epi calcitriol metabolités, of polar metabolites retained in the water phase and
those indicative of side-chain cleavage and their inhibition by the test compounds are determined
by following the oxidation of *H-25(OH)D3 (Amersham; specific activity about 0.61 mCi/nmole)

as follows:

Confluent human keratinocytes in 1 mi of KGM and in 6-well plates are incubated in
duplicate at 37° with *H-25(OH)D3 for 1 hour (1-hydroxylase), 4 hours (sequential metabolism)
and for a range of time interals between 1 and 24 hours, without and after preincubation with
10 nM of célcitrloL and without and with test inhibitory compounds added in a concentration
range between 0 and 10 uM. Thereafter, the reaction is stopped with 1 mi of methanol per well,
the cells are scraped off, transferred to a test tube together with the supematant and two
washings (with 1 ml of methanol and.0.8 m! of water). Unmodified *H-25(0H)D3 and most of
the products are totally extracted from the -combi'ned solutions and the cell pellet by sequential
extractions with 2.1 ml and 1 ml of CHCI, at room terhpe'rature. *H-activity in the CHCl,-phase,
in the water, and total H-yield is determined. Incubations for extended time intervals (> 4 hours)
give rise to a high increase of 3M-activity in the water phase due to highly polar metabolites and



- 16 - 900- 9807 (di chl oronet hane / net hanol /

hept ane = 10/ 1/5). The two conpounds are obtai ned as white crystals: -
di.astereomer B. mp.: [err] - diastereoner A mp.: [err] b) (+)- and
(-)-1- Am no- 1- (5-chl oro-2-pyri dyl)-2-(1H i m dazol -1-y| )ethane 0.16 g of the
canphanoyl diastereoner B are heated with 0.8 m of 35%perchloric acid in
a glass autoclave for 12 hours at [err{ _After dilution with 2 ?bog]ao\?ater
the m xture is extracted with ethyl ace ate (which is discarded

aqueous phase is made al kaline with 2N sodi um hydroxi de and extracted three

tinmes with eth an| | ayer over fate
and evapor & é@XWSa'ﬁﬁéﬁfe% ?92'?’ Hé’%ﬂ?}ér a'm‘\sfg%s& dumg%?ée SHal Lc’Jeavage
E di) chl or olrrﬁhhmm{matallqawdl lah €R6R7ds 5p|%ffl 1;ha/coﬁrt{imd¢H¢l,/exﬁ'aéts lﬁl)'e ;heulmpbdmd
+) - enant orrelctlt e oun B | soper S QI
ok i o T o Bl iy B o 7 S Y58 o Lot o
(s, 1 H); 7HPECaflalysis oft a&orﬂdi&Sﬂ c?ohﬂﬁn (Dupoht;4.6 %280 n(rﬁ) usﬁiﬁa nén-BRea%gﬂdH»énﬂrom
3H); 1.73 (s;b 2@ Anaoous descri bed above rﬁ -enantj onmeri c :
titie corrpoﬂndé 9, 8554 P% hexang;2:propanal.ata o ata of bl wﬂﬁ Jyn time of
di ast er eoi s Rinufes. | BuBstFﬁl@rﬁﬁH iRdiVilizal Methbambs lare/ laksignédritd peaks by rﬂh@hlng with
compound i s obtained from 2-phenyl aziridi'ne anal ogously as descri bed above
unlabeled standards in co-chromatography. The extent of distinctive product formation in the
- presence of a particular inhibitor at concentrations rangmg from O to 10 uM is determined and
the strength of inhibition (IC,) calculated from a Dixon Plot (i/rate versus inhibitor
concentration). Selectivity can be assessed by comparing the IC,, values of a distinct inhibitor

for particular sequential processes a_nd for the 1-hydroxylase.

~ *H-Thymidine incorporation is measured in 96-well plates as follows: Keratinocytes in -
200 pl of "KGM at low calcium concentration are plated at an initial density of 10° cells per well .
(second passage) and kept for 24 hours at 37° in an incubator with carbogen gassing
(95 % O,/5 % COz). Thereafter, the test compounds are added in 1 pl of ethanol in a range
of concentrations between 0 and iO UM in the presence and absence of 25(OH)D3 or
10,,25(0OH),D3 (both in a range'between 0 and 7 nM), each'cbncentration in triplicate. Blanks
containing the soivent only or the vitamin D - metabolite are Iocéted after each well-triplet. 5 to
10 blanks per platé in the absence of solvent are added. After further 24 hours 50 pi of *H-
thymidiné (1t uCi) in KGM are added, incubation continued for an additional 17 hours and
eVentually stopped by cell harvesting and lysis. |

Harvesting is done on a Filtermate 196 - Harvester (Packard-Canberra). In a first step,

the .supematants are soaked through a 96-well ﬂlterplaté and washed 3x with water.
Measurement of these filterplates as described below clearly shows that no cells with
incorporated *H-activity have _béen shed off. Then the adherent cells in the incubated plates are
released by treatment with 100 pl of 0.125 % trypsin in PBS at 37° for 5 minutes, harvested on
a new filterplate and washed 3x with water. 50 ul of scintillation cocktail (MicroScint O,



under E) c). Chronmatography on silicagel (dichloronethane/ mnethanol/
aqueous [err]= 10/1/0.1) gives the title conpound as a col ourl ess viscous
oi l. - 17 - 900- 9807 The compounds of fornula I
“in free formor pharmacologically acceptable salt form hereinafter briefly
referred to as "the agents of the invention", exhibit pharnacol ogi cal
activity and are therefore indicatedgpar use as pharnaceuti calgpo-9807
particular they are strong, selective inhibitors of the 25-hydroxyvitamn
D3 - hydroxyl ases, which-attack the C20-27 - side chain of calcitriol, e.g.

t he 25( - 24-hvd I t | I i
Vi Cant SR AYB 4eEe a8 Cr-sRifhyiip BhGisa 67 aciltcpfle Sainfidln Ooubtar(YSpcount,
\é\g?g_g[)\é\n ‘;hcm Q:pblbg:)zl s g}‘_ eca! citriol itself, which occurs via the
-1 - , Ve | o1 : i
foll ow ng test P@F%@&%:u_sﬂit ?ﬁﬁ'@é)a"%f* SE'&P@ % ?S%Fg's%‘." %’ﬁ?ﬁjqéﬁ?\“%gmb'ha" .tJ]e
gei erm ne ?_rdlifermzuﬁ'umwtth PH n?tahﬁll'tb Irghe prasabceafoatying chincentrations afinhibitarsr
eterm natjon of the actijvi af the '
oi do. chai At §0e ghalp Tesiionei ankt vies,VeiSa AL RFSESRRY Br pRlbRff Miefedhrbiiatin rate
#é tZﬁ( SH) ZDSrsg%na hAhitiep cbﬁBqﬂml@ngMe teoluq:mmbmbemetdtbmeinhibumineptaeor(smnh
ods are described in Bi . D.D. gt Q. .

[1986]) . e Plobe 3’?@9”809?’!} St the geRanfém Sianiotion g?:'ﬁv'c"?[]“\él’gs‘%P péifeag i hig plot
from freskontinblintsicept V1Y xaxs.f r om namary |

The agents of the invention show inhibitory activity in the above tests a) and b) at

concentrations of from about 0.01 uM to about 10 uM. '

The agents of the invention are therefore indicated for use as selective inhibitors of the
25-hydroxyvitamin D3 - hydroxylases which attack the C20-27 - side chain of vitamin D3, in the
treatment of disorders of proliferation and differentiation in vitamin D - responsive tissues,
pérticularly for the treatment of conditions where it is desired to selectively inhibit th'e catabolism
of the hormone calcitl_'ibl without interfering with its synthesis from its precursor 25(OH)D3, such
as to increase and prolong endogenous hormone levels and therefore exert beneficial effects
with respect to proliferation and differentiation, to immune function and to calcium homeostasis,
such as, for skin, in hyperproliferative and inﬂamfnatory diseases such as psoriasis and
eczematous diseases, in degenerative changes of connective tissue both pathologic and
accompanying normal aging, in the prevention of hair loss and regene_ration of hair growth, and
beyond skin, in tumor suppression, in increasing tolerance against allotransplantates, .in
rheumatoid arthritis and in bone remodeling.

For these indications the appropriate dosage will, of course, vary depending upon, for
example, the agent of the invention used, the host, the mode of application and the intended
indication. However, for the abové indications, an indicated daily dosage is from about 70 mg
to about 1400 mg of an agent of the invention conveniently administered, for example, in divided
doses up to two of four times daily for enterallsystemic treatment,' and in the concentration range
of less than 0.5 %, e.g. 0.1 %, to about 2 % in a cream/solvent for topical treatment.



reduction and i nmedi ately used under sterile conditions. Isolation and
cultivation under serum free conditions and wthout a feeder |ayer follows
a.nodified protocoll as used by Bikle et al., Biochem stry 25 (1986)

1545- 1548. These conditions are chosen in order to avoid undefined
contributions fromvitamn D - netabolites possibly retained in the serum
and/or feeder layer. After separation qf the epiderms fromth 2807 W th
a sterile dermatonme the epiderms is |ncubated ina 0.25 %trypsin solution
~for 45 mnutes at [err] Thereafter the cells are scraped off and put in 50

m of HBSS conta | ock f r, t n di-gest

centrifuged ot 2008 TN 8 B vRntRrt iy B alfead YA hrivefiiel BRe fidsanticaty
in KGM a dgée’lpmde ﬂmem &meeamiediam aptludmty.(fﬁnﬁ)ﬁ exhtprerm ci um concent rgt i on
contal nin n er.r . NSuUl I n rpCcor SO oVi e
o1 Tt t ary Cext r ac  DEkEEX he AR IAFipted HYCHY RpYSTion e, FERMEH(RT SEfEra: 3 fepral:
primary culstgliie theﬁ&mrofaéblbmmafptsuber 61 topitally) ¢.¢\0H ARé Edrmi\bf htncmr kwbe f&reams,
gassing (95 %[err cells are

/ 5 % h att h d
IPo k" aarauh and bolytions pucs £ oPithEImiG Phasal aokgians of 4eroall (o o0 iR et skin

- then every aaj W&Q&I%&ﬂﬁraﬂag éd&ﬁ a%Qhé %#‘ﬁ@sprratory }Rct, vagina, oral and nasal cavity.
900- 9807 passaged when t reach 80-90 % confluency (usually 6 to 10 days

after plating). EB®Y Msb&gﬁ%“'ﬁwﬁq(mf‘ﬁ or P’\e?ﬁﬂ'@ﬂat&'?d” low_fasge 1ot galcitriol or with
ker at i nocykghadidsPsace hsP Yydospmn'a L(SBAIRMIN™Y X0 TeMrd) intinliRe Osuipaﬁeséwaf and

trypsin, then put into HBSS + 'FCS, centrifuged and eventual |y resuspended
- in KGV in eoldinflammatery effacts; fasiqyes déﬁeﬁﬂfrth%l ividypt drugs thap ugual wilhregues;undesired

|
fﬁf sage gﬁHd;éveéﬂ[egtgoﬁ'ﬂg 88%@?%”’3&““’5%’; i lsubdtitite TV TBFaply Wit JIDCSOLHRDIGR' (B.g.
dexamethasone, betamethasone, prednisolone) and other immune suppressive agents and may

supplement treatment with calcitonin and parathyroidal hormone.

The enantiomeric compounds N-[4-(4FchIorophenyl)benzoyl]-z-(1 H-imidazol-1-yl)-2(S)-
phenyl-1-aminoethane (example 8) and its (R)-enantiomer (example 9), are the preferred agents
in the above. indications. They are selective inhibitors 61‘ the 25-hydroxyvitamin D3 -
hydroxylases which attack the C20-27 - side chain of vitamin D3 without interfering with its

- synthesis from the precursor 25(0OH)D3. It has, for example, been determined that they have
an IC,, of between 10 nM and 50 nM in the above two tests a) and b) for the inhibition of side

chain metabolism.

The invention also prevides pharmaceutical compositions for e.g. topical application
comprising an agent of the invention together with at least one pharmaceutically acceptable
carrier or diluent. Such compositions may be manufactured in conventional manner by mixing
an agent of the invéntibn togéther with at least one pharmaoeutiéally acceptable carrier or
diluent. Unit dosage forms contain, for example, frorﬁ about 20_ mg to about 700 mg of active
substance.

The use in the treatment of psoriasis is preferred.

The agents of the invention exhibit more pronounced and selective
25(0OH)D3 - hydroxylase inhibiting activity than would be expected for structurally similar
compounds. . o



above and general ly used in their second passage. a) Sel ective Inhibition
of vitam n D3— -hydroxyl.ases: Confluent cultures of human keratinocytes in

KGM at | ow ca,l ve a high capacity to duce [ivi a
the 1-hydr oxyI Ima}/ﬁﬂ MHWI vities of sequential 'ﬁéﬂébg étaBrElséz‘dg

chai n oxi dati |'on* reI y lacking. Thereforg,. _Lhe.- tion of
the 1-hydroxyl ase in the confl ue|nt cu??ures is determ ned di re d the
inhibition of sequential netabolismarter up-regulation of the respectl ve

hydr oxyl ases, e.g. the 24:hydroxyl ase, is determ ned by an overni ght (17
hours) pretreatnment wi~th 10 nM of calcitriol as described by Bikle et al.
(1986) (supra). The activities of the 1 -hydroxylase and of particul ar
steps in the sequential nmetabolism[e.g. formation of 1 ,24,625[err] + 1

, 240x0, 25[err]] which still retain calcitriol-like actrvrtles t he
formation of 3-epi calcitriol netabolites, of polar netabolites retained in
the water gigim@:and those indicative of si de-chain cl eavage and their
inhibition by the test conpounds are determ ned by follow ng the oxidation
of [err] (Amersham specific activity about 0.61 nCi/nnole) as foll ows:
Confl uent human keratinocytes in 1 nm of KGMand in 6-well plates are

i ncubated in duplicate at [err] with [err] for 1 hour (1-hydroxylase), 4
hours (seqtierd fUPPOHNAAfCfOMBHIR and for a range of tine interals between 1
and 24 hours, without and after preincubation with 10 nMof calcitriol, and
wi t hout and vvith test inhibitory conpounds added in a concentration range
between 0 and 10 [el ~Nrhereafter, the reaction is stopped with 1 m of
met hanol per well, he ells are scraped off, transferred to a test tube
“together with the supNfatant and two washings (with 1 nl of methanol and-

0.8 nl of water). Unmpdified [err] ang ot of R,
i o
| R, R, -

wherein either R, represents phenyl, naphthyl, thienyl or pj(ridyl, whereby these four substituents
are optionally monosubstituted by halogen, alkoxy.' alkyl, dialkylamino or cyano and

R, represents hydrogen; or R, represents hydrogen and R, represents pyridyi or
2-(5-chloro)pyridyl; R, represents hydrogen; halogen, alkyl, cyano, alkoxycarbonyl, alkylcarbonyl
or optionally substituted amino; and X represents CH or N;

in free form or salit form.

2. A cbmpound according to claim 1 of formula

»

X
p,lr
?H ; C‘H -NH- coc1 Ip
Rp Rp |

wherein

Sheet Has Been Rc[ilaced
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the products are totally extracted fromthe conbined solutions and the cell
pel l et by se‘uim !u , wth 2.1 mM and 1 ml of [err] at room
t_errperature.q:[ ,"' Mﬂlmmﬂl ”"Fhe [err]-phase, in the water, and total
[err]-yield iis det &r nt nely. Y ncubations for extended tine intervals (> 4
hours) give rise to a high increase of [err]-activity in the water phase
due to highly polar netabolites and _gq_ 19 - - 00-980'{
cts, al nost

900-9807 a significant loss of [err]-activity in volatile produ9
entirely due to side chain cleavage in which the [err]-label at C26/27 is

split off. The conbi ned rr]l extracts, are then.ey r under ar.gon gt
o], %t he BE: 8o rapentio eer Rnaly hendsRRGHeaIR, Bfing A oSl 2nd g
to HPLC anal ysi s on repréeéntehydiogesol urm (Dupont; 4.6 x 250 nm) using a
non-linear gradient from97: 3 to 86: 15 of hexa L 2-Qro ol at a flow
Fate of 2 1) i Riban dOBISPRIA hydtgHen AR F raRSSSATR Ea ShTRIBNERD andn g

i ndi vi dual xpet olapldsbhts GM or NSsi gned to peaks by matching with unlabel ed
standards in co-chromat ography. The extent of distinctiye product fornmation
in the pre®EncRdr depyapents dr h?"NhiH;Pt'?R”%ﬂ“‘%BYR!@ﬂ?’Faﬂ‘yons ranging fromo0
to 10 [errixg s @F;dggmsm and the strength of inhibition [err] calcul ated
froma Dixon Plot (1/rate versus inhibitor concentration). Selectivity can

be assessedn ffge fasmoeirphagmaeplogiesilyjacoeptakle asid additios:satderm.nhi bi t or f or

particul ar sequential processes and for the 1 -hydroxylase. b)
[err]-Thym di ne i ncorforat i on Into human keratinocytes - antiprolferative
effects of 3viA gampound ageerdingid elaim 1 of faf@uler esence of sel ective inhibitors

of their catabolism
N
o |
N

' —O-C=
CH-CH-NH-CO R l
E | y

R;s R

wherein either R,s represents phenyl, phenyl monosubstituted by halbgen or 1-naphthyl and R,s
represents hydrogen; or R,s représents hydrogen and R,s represents pyridyl or
2-(5-chloro)pyridyl; and R,s represents halogen or alkoxy of 1 to 4 carbon atoms;

in free form or sait form.

4. N-[4-(4-Chlorophenyl)benzoyl]-2-(1H-imidazol-1-yl)-2-phenyi-1-aminoethane in free form or
salt form. '

5. The compound according to claim 4 in the form of the 2(S)-enantiomer in free form or salt

form.

6. The compound according to claim 4 in the form of thé 2(R)-enantiomer in free form or salt
form. '



[err]-Thym dine incorporation is neasured in 96-well plates as follows:
Keratinocytes in 200 [err] _of 'KGM at |ow cal cium concentration are plated
at an Imtlrmllmﬂ““““hﬂ!“ rr] cells per well (second passage) and kept for
24 hours ia bator with carbogen gassing (95 %[err] / 5 %
[err]). Thereaft ef, The test iconmpounds are added in 1 [err] of ethanol in a
range of ‘concentrations between 0 andpdQ pMin the presence angpglgggyce of
25(0OH) D3 or [err],25[err] D3 (both in a range between 0 and 7 nM, each
concentration in .triplicate. Blanks containing the solvent only or the

per bl at e Tnkdaninyol hoBbinads R CupdonrRiplora EH BN °50hou g 0

[err] of [eithel R, répresetits bydrogéreand R, iand IRgivespectivalyl eapresemt ubat i on conti nued

R T AT TR T A

( Packar d- Canbect r zpyridyh afid 4iohtdro,sérep, the supematants are soaked through a
96-wel |l filterplate and washed 3x with water. Measurenent of these
filterplates as oYUM BBY 4RNAI% | carly shows that no cells with

i ncor porated [ er4byddiA aHd Wenlsrvcorbeen shed of f. Then the adherent cells in
the incubated plates -are rel eased by treatnment with 100 [err] of 0.125 %
trypsin in PBS-a2-(3-ehipro)pysidyand ‘?‘rﬂf‘%’é‘\," Narvested on a new filterplate and
washed 3x w t h_vwa{fEenioRpyrRyr dndP4-nBitddyt | | at i on cocktail (McroScint O,

- 20 - 900- 9807 Packar d% are added and
[err]-actieftyR.Jeprgsents Hydragen. \R.Cepfesapts 4<chiorp;dndH, rR™4E80%: er ( Topcount ,

Packard Canber a4 chiorophenyl, in racemic or (+)(S)-enantiomeric form, or represents -

- 1-naphthyl;
in free form or salt form.

8. A process for preparing a compound according to claim 1 comprising

a) acylating a corresponding compound of formula

X<y
| I
CH - ClH - NH,
lzl. RZ

wherein the substituents are as defined in claim 1, to introduce.a con_'responding

biphenyl-4-carbonyl group; or



Data are used as means [err] SEM (n = The [err]-values for the
I nhi bition of prollferatlonli)ﬂ t he Vlt - netabolites in the presence

of varying conceu bitors of SI de chain metabolismand vice
versa are assess e inverse proliferation rate versus one

i nhibitor concentration, with the concentration of the other inhibitors
kept constant (D xon PI ot). I ndepeng?gt_ of the nechani sm of i gpooogeden the
[err]-values can be read in this plot fromthe intercept on the x-axis. The
agents of the invention show inhibitory activity in the above tests a) and

b) at con trati.ons= f rom r] to about 10 [err]. The agents
of the i n@g”ﬂ @'ﬁ pﬁ%@ﬁ%éﬁ%?‘ggﬁﬁ%@ﬁ}é’g{@% use as selective inhibitors of
t he 25-hydroxyvitam n D3 - hydroxyl ases which attack the C20-27 - side
chain of vitamn D3, in,the treatnment of disorders of proliferation and
differentiation inhvit in D- responsive tissues, particularly for the
treatment of condiXjo where it is desired to selectively inhibit the

cat abol i sm of the hoNnone calcitriol without interfering with its synthesis
fromits precursor 4rr] such as t ; Ryr ol ong endogejjous

hor none | evel s and t ~ATH ;- NH x € X ects with respect to
proliferation and dififerentiation, to-lA gction and to cal ci um
homeost asis, such asR/for skin, in hyperproliferative and inflammatory

di seases such as psoriasis and eczematous di seases, in degenerative changes
of connective tissue both pathol ogic and acconpanyi ng normal agin in.th

pr event i owhereimB; and Jcareasdefipgd incpiaim band R, has the,sane ﬁ'gmﬁﬁ'ﬂ‘% Asdefine
in tunor ot BASleBSlingCd B6RENpBndiAgicBpodnd 6f forfiam! ant at es,
in rheurra?‘glagﬁg??hl?ﬁtvs ﬂg%n bonemiggérmde 1 ng. ﬁ;phese i ndi cations the
appropriate dosage will, of course, vary dependi ng upon, for exanple, the
agent of the invention useB‘ the host, -the node of application and the

i nt ended '

R'-CH-C
- CH /H,_
or N
| |
0

wherein R,' is as defined in this claim and R; is as defined in claim 1, with the corresponding

compound of formula

N
-x\NJ W
H

wherein Xis as defined in claim 1;
and recovering the resultant compound of formula | in free form or salt form.



-

I ndi cati on. However _for the. above indications, an indicated daily dosage

is fromabgut 70 m toao 1400 ng of anjj I on
conveni ent |, ylullm mu exanpl e, injdi WiSdRi- dOSe-‘sbbﬁNt two or four’
tines daily

mc treat ment JLand PR the*Boncenfration range

of less than 0.5%0%" eg 0.1 % to about 2 %1in a cream sotvent for topical
treat nent. - 21 - -26 - 900- 9807 The ageggg %f he
i nvention may be adni xed with convent T onal pharmaceutically accCept

diluents and carriers and, optionally, further excipients. They may be

adm ni st ergd rticu ent e

orally, e.g I?éhé’i’?ﬂacgg{ﬁné?g{:ﬂnﬁgﬁmr{g&%ﬂs&%% 'é'gou'?:dr a{ﬂ}%?ﬂﬂ ﬁ?#f'a/'g’s ! %%'Wfﬁ%ﬁ
form of | dforrorer, pi‘whag:olugIMIylsawceplalal,essailnfibrraOtbgéthélfflWltﬁu!:theét-ﬁct]I d?ﬂhﬁﬁh’#hl ab6utilly
nasal solu 0 for local treatnment of skin and nucosa

menbr anes, éé&@%"&"ﬁ%%ﬂ&“ espl ratory tract, vagina, oral and nasal
cavity. They may be adm ni stered alone or in conbination with | ow doses of
calcitriol ards s in A (Jerr t o enhance

rawith s ch .as r
i mmune suplt ¢ £PRO '?‘fgo 2710 NG L*aﬁ'ﬁ?’&?dr’é 'f‘ff&@tfgfm Péé’L‘Ffmﬁé’Pbﬂﬁﬁl‘}Sa‘?ﬂapt% sait
i ndi vi dualfon tgruselssna phardlaceitical.r educe undesired side effect_s The agents
of the invention may substitute for therapy wth glucocorticoids (e.g.
dexamnet hasone, bet anet hasone, predni sol one) and ot her imune suppressive

agents andi ey compplrdTendlait foidTeidh intHe réetment S¥ sBriagisl par at hyr oi dal
hor nrone. The enanti oneric conpounds N-[4-(4-chlorophenyl)benzoyl]-2-(1

Himdazol -1 -yl)-2(S)- phenyl-1-am noet hane (exanple 8) and its
(R) - enant i 12MJse(dt 4@8RIpBuRd of dHydnie!tt clainkd £1d £ fAIBIT or pharmacologically acceptable

salt form for the manufacture of a medicament for therapeutic application in the treatment, by
selective inhibition of the 25-hydroxyvitamin D3 - hydroxylases which attack the C20-27 - side
chain of vitamin D3, of disorders of proliferation and differentiation in vitamin D - responsive
tissues, particularly of conditions where it is desired to selectively inhibit the catabolism of the
hormone calcitriol without interfering with its synthesis from its precursor 25(OH)D3, such as to
increase and .prolong endogenous hormone levels and therefore exert beneficial effects with
respect to proliferation and differentiation, to immune function and to calcium homeostasis, such
as, for skin, in hyperproliferdtive and inflammatory diseases such as psoriasis and eczematous
diseases, in degenerative changes of connective tissue both pathologic and accompanying
normal aging, in the prevention of hair loss and regeneration of hair growth, and beyond skin,
in tumor suppression, in increasing tolerance against allotranspiantates, in rheumatoid arthritis
and in bone remodeling. | '

13. A process for the preparation of a pharmaceutical composition which comprises mixing a
- compound of any one of claims 1 to 7 in free form or pharmacologically acceptable salt form
together with at least one pharmaceutically acceptable carrier or diluent.
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in the above indications. They are selective inhibitors of the

25- hydroxyvitam n D3 - hydroxyl ases- wht ch attack the C20-27 - side chain of
vitamn D3 without interfering with its synthesis fromthe precursor [err].
It has, for exanple, been determ ned that they have an [err] of between 10
nM and 50 nMin the above two tests a) and b) for the inhibition of side
chai n net m The i nvention al so provides pharnaceutical conpositions
for e.g. topical application conprising an agent of the invention together
with at | east one pharnaceutically acceptable carrier or diluent. Such _
conposi tions may be manufactured in conventional manner by m Xing an agent
of the invention together with at | east one pharnmaceutically acceptable
carrier or diluent. Unit dosage forms contain, for exanple, from about 20

ng to about 700 ny of j Sﬂm{(ﬁﬂ ' j e. t of
psoriasis is pref erre@%ggnagen S q@"@@%@f‘@nﬁﬁ#gﬁ nor e
pronounced and selective [err] - hydroxylase inhibiting activity than
woul d be expected for structurally sim.lar conmpounds. - 22 -

900-9807 Clainms: 1. A conmpound of fornula wherein either [err] represents
phenyl, naphthyl, thienyl or pyridyl, whereby these four substituents

The invention concerns azole compounds of formula

X - .
) - =\ R,
CH-CH-NH-CO _ I
i |
R, R, .

wherein the substituents have various significancés, in free form or salt form.
They can be prepared e.g. by acylation, or by aziridine or oxazole ring opening.
The compounds can be dsed as pharmaceuticals, especially as selective inhibitors of

the 25-hydroxyvitamin D3 - hydroxylases in the treatment of disorders of proliferation and
differentiation in vitamin D - responsive tissues.



are optionally nonosubstituted by hal ogen, al koxy, alkyl, dialkylamno or
¢yanosand R2 represents hydrogen; or [err] represents hydrogen and R2
represents pyridyl or 2+ QMOI—%QQ{LI_CI | ; R3 represents_hydrogen, hal ogen,
al koxy , cyano, al koxycarbﬂnyj car yl or optionallly.SUbSELI I £
am no; and X representsl rmor salt fo ﬁ/tégm}b#{)g%T
according to claim1 of - 23 - (qlg\ﬁg
900-9807 either [err] represents phe"rW'T' optionally non a1s L e d by
chlorine in 4 position and [err] represents hydrogen or [err] represents
hydrogen and R2p r e ACYLATED AMINOALKANIMIDAZOLES ANDI-TRIAZOLES esents CH or
N, or [err] represents l-naphthyl, [err] represents hydrogen and Xp
represents CH, in free formor pharnacol ogically acceptable acid addition
sal t form 3. A corneunsientiorr iates (10 abylatedl addindaiikyiiidazbier randwhttiagole

ei t her éﬁg‘resents phenyl, phenyl nonosubstituted by hal ogen or 1

- napht hyl

More particularly the invention concemns compounds of formula

Xo
N
' —~ )< I
CH-CH-NH-CO
i -
R, R,

wherein either R, represents phenyl, naphthyl, thienyl or pyridyl, whereby these four
substituents are optionally mono-substituted by halogen, alkoxy, alkyl, dialkylamino or
cyano and R, represents hydrogen; or R, represents hydrogen and R, represents pyridyl
or 2-(5-chloro)pyridyl; R, represents hydrogen, halogen, alkyl, cyano, alkoxycarbonyl,
alkylcarbonyl or optionaily substituted amino; and X represents CH or N; in free form

or salt form, hereinafter briefly named “the compounds of the invention®.

R, preferably is phenyl. When it is other than phenyt it prefefably is hydrogen.
R, preferably is hydrogen. R, preferably is halogen. It preferably is in 4 position.
X preferably is CH. _

When R, is other than hydrogen it preferably is unsubsmuted When phenyl is
substituted it preferably is substituted in 4 position. When pyridyl is substituted it
preferably is substituted in 5§ position.

Halogen is fluorine, chlorine, bromine or iodine, preferably chlorine. Alkoxy

and/or alkyl and/or the alkyl substituents in clualkylammo and/or the alkoxy part in

alkoxycarbonyl and/or-the alkyl part’| m alkylcarbonyl preferably/are mdependently of 1
to 4, especially 1 or 2, particularly 1 carbon atom(s). Optlonally substituted amino
preferably is l_.lnsubstituted: When it is substituted it preferably is disubstituted, preferably
by alkyl of 1 to 4 carbon atoms. _

Pyridyl preferably is 2- or 4-pyridyl.'" Naphthy! preferably is 1-naphthyl.
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represents hydr ogen; or Rs represents hydrogen and R2s repr esenfEPBACEMENT SHEE
or 2-(5-chloro)pyridyl; and [err] represents halogen or al koxy of 12©¢84ﬂ6
carbon atons; in free formor salt form 4.

N-[4-(4- Chlorophenyl)benzoyl] 2-(1Hi m dazol - 1-yl ) - 2- phenyl - 1- am noet hane”
infree formor salt form 5. The conpfind according to claim4908-9807 form

of the 2(S)-enantioner in free formor salt form 6. The conpound according
toclaim4 in the formof the 2(R-enantionmer in free formor salt form

- 24 - 9. A pharmaceutical composﬁ&ﬂecﬁﬂiﬁéinﬁaéompdqmdmﬁammdi clgintsol ¢ Riimfrde

wher ei ane resents CH. and.either [err rese and r nd
LortT 1 eopdolh di Brerapsaudticaly acspiabier o (58, BAaDeT wil o JER 5 P+?f"1‘l?(8€'fﬂaﬂy
or (+)- or dccepiaBR'darterridiluér m or represent - 2-pyridyl and 4-chloro,

- 3-pyridyl and 4-chloro, or - 4-pyridyl and 4-chloro, or -

2-(5-chloro)pyridyl and 4-ethoxy, or - 2-(5-chloro)pyridyl and 4-n-butoxy;
or R2 represents hydrogen, [err] represents 4-chloro and [err] represents

Lo



- 4-chlorophenyl, in racemc or (+)(S)-enantioneric form or represents - 1
-naphthkyl; in free formor salt form 8. A process for preparing a conpound-
according to claim1 conprising a) acylating a correspondi ng conpound of
fornmula [err] Il wherein the substi _:%Fm
defined in claim1, to introduce a correspondi ng biphenylj- 4= 'arf"B‘e"ﬁyi"Tgsu-mm_f,,
or - 25 - 900-9807 b) for th pmgﬁﬁg
conpound of fornmula [err] wherein [ery]-and X are as def an
[err] has the sane significance as [err] as defined in clalm T
hydrogen, reacting a correspondi ng conpound of fornmula [err] or wherein
[err] is as defi neACYDATEDSAMINGALRANIMBAZOLES AN efRiAZOLES claim 1, with
the correspondi ng conpound of fornmula IV wherein X is as defined in claim
1;

The invention relates to acylated aminoalkylimidazole and -triazole
derivatives.

More particularly the invention concerns compounds of formula

wherein either R, represents phenyl, naphthyl, thieny! or pyridyl, whereby these four
substituents are optionally mono-substituted by halogen, alkoxy, alkyl, dialkylamino or
cyano and R, represents hydrogen; or R, represents hydrogen and R, represents pyridy!
or 2-(5-chloro)pyridyl; R, represents hydrogen, halogen, alkoxy', cyano, alkoxycarbonyl,

alkylcarbonyl or optionally substituted amino; and X represents CH or N; in free form

or salt form, hereinafter briefly named "the compounds of the invention".

R, preferably is phenyl. When it is other than phenyl it preferably is hydrogen.
R, preferably is hydrogen. R, preferably is hallogen. It preferably is in 4 position.
X preferably is CH. .

When R, is other than hydrogen it preferably is unsubstituted. When phenyl is
substituted it preferably is substituted in 4 position. When pyridyl is substituted it
preferably is substituted in 5 position.

Halogen is fluorine, chlorine, bromine or iodine, preferably chlorine. Alkoxy
and/or alkyl and/or the alkyl substituents in dialkylaminc and/or the alkoxy part in
alkoxycarbonyl and/or the alky! part in alkylcarbonyl preferably are independently of 1

to 4, especially 1 or 2, particularly 1 carbon atom(s). Optionally substituted amino
preferably is unsubstltuted When it is substituted it preferably Is disubstituted, preferably
by alkyl of 1 to 4 carbon atoms.

Pyridyl preferably is 2- or 4-pyridyl. Naphthyl.preferably is 1-naphthyi.



and recovering the resultant conmpound of formula | in free formor salt
form .  REPLACEMENT SHEE -26 - 090029807 9 AL
HERe GFHENT

phar maceut i cal conposition conprising a conpound of a | to
7in free formor pharnacol ogically acceptable salt f a{quenhgrom o9 A
| east .one pharmaceutically acceptable carrier or dilughr__ "7 R |

-22.- 900-9807
Claims:
1. A compound of formula
I3
X\N
| R, | 1
?H - Cf-l -NH-CO
R, R,

wherein either R, represents phenyl, naphthyl, thieny! or pyridyl, whereby these four substituents’
are optionally monosubstituted by halogen, alkoxy, alkyt, dialkylamino or cyano and

R, represents hydrogen; or R, represents hydrogen and R, represents pyridyl or
2-(5-chloro)pyridyl; R, represents hydrogen, halogen, a_lko___x_y.,' cyano, alkoxycarbonyl, alkylcarbonyl
or optionally substituted amino; and X represents CH or N;. |

in free form or salt form.

2. A compound according to claim 1 of formula

I |
CH- Cll-l _NH- coc1 b

A Rlp ) .Rzp

wherein



