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FaSSIF (Fasted State Simulating Intestinal Fiuid) and FeSSIF (Fed State
Simulating Intestinal Fluid) media which reflect the pH/solubilization
conditions in the upper small intestine in the pre- and postprandial state,
respectively, were used fo test this improved solubility.

25 It was another object of the invention to provide a compound which,
compared to the compounds described in WO 02/50027, has increased
stability both in the acidic range (stomach) and in the weakly alkaline range
(small intestine). This property ieads to fewer byproducts/cleavage
products which for their part may have unwanted side-effects. However,

- 30 increased stability in the acidic range is also a great advahtage for

formulation since in this case there is no need for an acid-resistant

capsule/tablet.

Accordingly, the invention relates to the compounds of the formula 1
- 35 C
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formulation since in this case there is no need for an
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phosphoric acid, metaphosphoric acid, nitric acid and sulfuric acid, and also
of organic acids, such as acetic acid, benzenesulfonic acid, benzoic acid,
citric acid, ethanesulfonic acid, fumaric acid, gluconic acid, glycolic acid,
isethionic acid, lactic acid, lactobionic acid, maleic acid, malic acid,

15 methanesulfonic acid, succinic acid, p-toluenesulfonic acid and tartaric

acid. Suitable pharmaceutically acceptable basic salts are ammonium salts,
alkali metal salts (such as sodium salts and potassium salts), alkaline earth
metal salts (such as magnesium salts and calcium salts), trometamol
(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine or

20 ethylenediamine.

Salts containing an anion which is not pharmaceutically acceptable, such
-as, for example, triflucroacetate, also belong within the scope of the
invention as useful intermediates for preparing or purifying

25 pharmaceutically acceptable salts and/or for use in nontherapeutic

applications, for example in-vitro applications.

. The term “physiologically functional derivative”, which is used here,
denotes any physiologically acceptable derivative of a compound of the

30 formula | according to the invention, e.g. an ester which is able, on being
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An aryl radical is to be understood as meaning a phenyl, naphthyl,
biphenyl, tetrahydronaphthyl, alpha- or beta-tetralone, indanyl or indan-
1-onyl radical.

The compound(s) of the formula (I) can also be administered in
combination with (an) other active compound(s).

The quantity of a compound according to formula | which is required in
order to achieve the desired biological effect depends on a number of
factors, e.g. the specific compound which is selected, the intended use, the
type of administration and the clinical state of the patient. In general, the
daily dose lies in a range from 0.01 mg to 100 mg (typically from 0.05 mg to
50 mg) per day per kilogram of body weight, e.g. 0.1-10 mg/kg/day.

Single dose formulations which can be administered orally, such as tablets
~or capsules, can, for example, contain from 1.0 to 1000 mg, typically from
10 to 600 mg.-While the compounds according to formula | can themselves
be used as the compound for treating the abovementioned conditions, they
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Suitable pharmaceutical compounds for oral administration can be present
in separate units, such as capsules, cachets, lozenges or tablets which in
each case contain a specific quantity of the compound according to formula
30 I, as powders or granulates; as a solution or suspension in an aqueous or
non-aqueous liquid; or as an oil-in-water or a water-in-oil emulsion. As has
already been mentioned, these compositions can be prepared using any
suitable pharmaceutical method which includes a step in which the active
compound and the carrier (which can consist of one or more additional
35 constituents) are brought intc contact. In general, the compositions are
prepared by uniformly and homogeneously mixing the active compound
with a liquid and/or finely divided solid carrier, after which the product is
molded, if necessary. Thus, a tablet can be prepared, for example, by



.20 Sugar-coated fornul ati ons and sugar - coat ed
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the patient or administering them in the form of combination preparations in

25 which several active compounds are present in one pharmaceutical

preparation. Most of the active compounds which are cited below are

disclosed in USP Dictionary of USAN and International Drug Names, US
Pharmacopeia, Rockville 2001.

30  Antidiabetics include insulin and insulin derivatives, such as Lantus® (see
www.jantus.com) or HMR 1964, rapidly acting insulins (see US 6,221,633),
GLP-1 derivatives, such as those which Novo Nordisk A/S has disclosed in
WO 98/08871, Zealand has disclosed in WO/04156 and Beaufour-Ipsen
has disclosed in WO 00/34331 and also orally active hypoglycaemlc active

35 compounds.

The orally active hypoglycaemic active compounds preferably include
sulfonylureas, biguanidines, meglitinides, oxadiazolidinediones,



formula | together with a flavoring agent, usually
sucrose and gum arabic or tragacanth, and pastils,

whi ch include the conpound in an inert base such as
gelatin and gl ycerol or sucrose and gum arabic. 15 The
following are suitable to use @s additional active
conpounds for the conbination preparations: all the
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20sensitizers, inhibitors of liver enzynes which are
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as
rosiglitazone, pioglitazone, JTT-501 or Gl 262570.

25 In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR alpha agonist, such as GW 9578
or GW 7647,

In one embodiment of the invention, the compounds of the formula | are

30 administered in combination with a mixed PPAR alpha/gamma agonist,

“such as GW 1536, AVE 8042, AVE 8134 or AVE 0847, or as described in
PCT/US /11833, PCT/US /11490 or DE10142734.4.

In-one embodiment of the invention, the compounds of the formula | are
35 administered in combination with a fibrate, such as fenofibrate, clofibrate or
bezafibrate.
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alter fat netabolism such as anti hyperli pi daemc
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20 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ACAT inhibitor, such as avasimibe.

In one embodiment of the invention, the compounds of the formula | are
—administered in combination with an antioxidant, such as OPC-14117.
25
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as
NO-1886.

30 In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ATP cifrate lyase inhibitor, such as
SB-204990.

In one embodiment of the invention, the compounds of the formula | are
35 administered in combination with a squa[ene synthetase lnhibltor such as
BMS-188494. -



adm ni stered in conbination with an MIP i nhi bitor,
such as inplitapide, BMs-201038 or R-1 03757. 5 In
one enbodi nent of the invention, the conmpounds of the
formula | are administered in conbination with a bile
acid absorption inhibitor (see§ e.g., US 6,245,744 or
US 6, 221, 897), such as HVR 1741. In one enbodi nent of
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-In yet another embodiment, the compounds of the formula | are
administered in combination with a meglitinide, such as repaglinide.
20
In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed by Dr. Reddy’s
Research Foundation in WO 97/41097, in particular 5-[4-](3,4-dihydro-
25  3-methyl-4-oxo-2-quinazolinylmethoxy]phenyl]methyl]-2,4-thiazolidinedione.

In one embodiment, the compounds of the formula | are administered in
combination with an a-glucosidase inhibitor, such as miglitol or acarbose.

30 In one embodiment, the compounds of the formula | are administered in
combination with an active compound which acts on the ATP-dependent
potassium channel of beta cells, such as tolbutamide, glibenclamide,
-glipizide, glimepiride or repaglinide.

35 In one embodiment, the compounds of the formula | are administeréd in
combination with more than one of the abovementioned compounds, e.g. in
combination with a sulfonylurea and metformin, a sulfonylurea and



In one enbodi nent of the invention, the conpounds of

the formula | are admnistered in conbination with a

| i poprotein(a) antagonist, such as d-1 027 or

nicotinic acid. 5 In one enbodi nent of the invention,

t he conpounds of the fornula | 9are administered in
conbination with a |ipase inhibitor, such as orlistat.

I n one enbodi ment, of the invention, the conpounds of

t heaqaspasg.depaglinide andimptiratimdnsincand prsatipoylutea; finsulin and

| nspaktfBrmik instlie 2AJdFRMEZBRB! insulie apa BRI, @fc.t he

formula | are admnistered in conbination wth a
sul fonyl urea, such as tol butam de, glibenclam de,

gl i Ipi ariotkercembbdimeit theéeonifounisasfehe fdrasliiat ate adiiistered in

ST s AP G el b miyreouier

yettrm&urlpénnf&mmé's nenergy trhetaboligmpadsietf andegdsinengnaptlying in
. !

SLap SRS o A0 oEO oAUl Bl Relhin oo,
comehd@stﬁﬁ BhdNP¥raniagonistar €.g:chmpiitkalsned-suifonic acid-{4-[(4-
CO“EPn Rl Zetin12- ﬁa%@ﬁ@thﬂ]c&@%h@ﬁﬂme‘ih’ﬂfhrﬁﬁe hydrochloride
tro lgz_g{?ﬁgﬁé |ta ne [itazon

ros%tv#H t a iﬂ%%nd@c%i’@él o%eé”EﬂQOD*StS (see, eg.,
Reddly" %|56854eaNc)‘mF/¢aa@@t¢rowon2/i@78§491)1m4 afonists (e.g. 1-
ar

Do b TR Hiede e EERS £ oabibid Y Astd o l2uda tenavi2-
. Imethyé 3emoedBriné 6, T-hexatydropyragoln{4, Brap fridimhd)--(4-

f

?rne?rg&*agﬂbﬁggbe&deﬂ?xu é“ D g)ggr@sz@n @8%%&5%&%&1% (e.g.
enbbé?“ﬂﬁhylbﬁﬂ@@éﬁb@mﬁd%-[bﬁ]ﬂaﬁ’éﬂhmdﬂrﬁavlI wieg hydrochloride
i or s AR, HITD, Bgenion ”““3““3?%@%2% A HORRRY11.4.0.7-
bettﬁﬂegﬁ@'m@@éﬂﬁ@ Ear@fﬁt- WRIOPgN heRG | arfXRlc add  sal
gl I(W®I G#63208)NEPNFi alyorists) elim|alnlftig1ﬁust§5(elgﬂ [Qnﬁethyl 9-(2,4,6-

oo EoRTRR ek R | RS mAE v g 00/Ra585)

20abdvis relBlPi antadonisisp@Eugdsrocertin), urocortin agonists, f3-agonists (e.g.
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1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-dimethyl-1H-indol-6-
yloxy)ethylamino]ethanol hydrochloride (WO 01/83451)), MSH
(melanocyte-stimulating hormone) agonists, MCH (melanin-concentrating
hormone) receptor antagenists (see, e.g., WO 03/15769), CCK-A agonists
(e.g. {2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-
ylcarbamoyl]-5,7-dimethylindol-1-yl}acetic acid trifluoroacetic acid salt
(WO 89/15525), or SR-146131 (WO 0244150) or SSR-125180), serotonin |
reuptake inhibitors (e.g. dexfenfluramine), mixed serotoninergic "and
noradrenergic compounds (e.g. WO 00/71549), 5HT agonists, e.g. 1-(3-
ethylbenzofuran-7-yl)piperazine oxalic acid salt (WO 01/09111), bombesin
agonists, galanin antagonists, growth hormone (e.g. human growth
hormone), growth hormone-releasing compounds (tert-butyl 6-benzyloxy-
1-(2-diisopropylaminoethylcarbamovyl)-3,4-dihydro-1H-isoquinoline-2-

carboxyiate (WO 01/85695)), TRH agonists (see, e.g. EP 0462 884)
uncoupling protein 2 or protein 3 modulators, leptin agonists (see, e.g. Lee,
Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, Marina; Grasso,
Patricia. Leptin agonists as a potential approach to the treatment of obesity.
Drugs of the Future (2001), 26(9), 873-881), DA agonists (bromocriptine,



conbination wth a sulfonylurea and netformn, a

sul fonyl urea and 9 acarbose, repaglinide and
metformn, insulin and a sul fonylurea, insulin and
metformn, insulin and troglitazone, insulin and
lovastatin, etc. In another entibdiment, the conpounds
of the fornmula | are adn1n|stered in 5 conbi nati on

th CART ul ators (¢
Wco@%qrﬁéma%@é?@wsﬂ@se infivtars de o YW AU/4R56% PRARawdulators
rwoa(m@ﬂrssm) amx?msmnm %&far-hpdr@ﬁygtwdwdehydrogenase

?Qeit%a?Aﬁ Walortoe3's §) wolledBI BN, Mt §h6fd: oo, cem

e. g2002pht 4G e38:13t3818)f omicetydCalk { 4aflokylase (ACC; see eg

m\ﬂﬁﬂ%%’%ﬁéﬁ?h”'@* B ObBBe SR PP OBEE e
E’a@@ﬁﬂé%inb@@t@rs ®XR, ModHa 6568 TR- Bwostasﬁog or
V\D 02/ 076949) M4 agonists (e.g. 1-

am no-1,2,3,4 tetrah¥dronapht hal ene- 2- car boxylic aci d
[ 2- ng@%gﬁmmrgent of the invention, the other active compound is leptin;

”Eté’éé e3 OXPe Bpachibstinbthe TCOUpse éﬂépﬂh”f S'}aIG&W Uavier;

01;}39‘%55 b 4é§|h|rfo‘£’10 'agg:ry{l"élf’% °X°§ Mi]sa@ xpeit \&Imon on

1- (%mmdoﬂtfhmappmm) Ben)) 16319-1622. napht hyri di n-4-yl

urea hydrochl ori de (SB 334867-A)), H3 agonists

(3-cycl ohexyl -1-(4,4-dinmethyl-1,4,6,7- tetra

hy dRoPhe Rmbpdineng] ther iother- Betive cprrtn@alnd lisodexawphétamine or
acighprétamind\O 00/ 63208)); TNF agoni sts, CRF

antagonists (e.g. [2-nethyl-9-(2, 4, 6-

15tr|mathyl phenyl)-9H 1, 3,9-triazafl uoren-4-yl]dipropyl a
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m e OWe MisshBeh),, td @!RlértBchc% &ﬁﬁﬁp@!r‘tﬁi (|‘(§. @enfluramine or

urQ yurocortin agonists agoni sts (e.qg.
"SF(%‘&%P@’% M et hanesul fonyl met hyl phenyl) - 2-[2- (2, 3-d

| mst hyl -1 H-i ndol - 6- yl oxy) et hyl am no] et hanol

hyqugfétﬂ LA {h%? eﬁﬁqd%éﬁt? Wbt her%@ﬁre comgpund {-sjbutramine.

ocy I'ng hor non
(nelanln concentratlng hor none) receptor antagonlsts

| /
o B e A R S o ey e

hyl ) t hi azol - 2-

yl dar lmeoyémbbdifmehitettey | bthée! attive } @eaipoundciid mazindol or
tri f@%ﬁﬁetl c acid salt (WD 99/15525), or SR-146131

?' or SSR-125180), serotonin reuptake
inhibitors (e.g. dexfenfluramne), m xed

sentap BRiidime dhe compounds of the formula | are administered in
combination with ballast substances, preferably insoluble ballast
substances (see, e.g., carob/Caromax®) (Zunft H J; et al., Carob pulp
preparation for treatment of hypercholesterolemia, ADVANCES IN
THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a carob-containing
product from Nutrinova, Nutrition Specialties & Food Ingredients GmbH,
Industriepark Hoechst, 65926 Frankfurt/Main)). The combination with
Caromax® can be effected in one preparation or by means of separating
administering compounds of the formula | and Caromax®. In this
connection, Caromax® can also be administered in the form of foodstuffs,
for example in bread, cakes and pastries or muesli bars. |



nor adr ener gi ¢ conpounds (e.g. WO 00171549), 5HT

agoni sts, e.g. 1-(3 30 ethyl benzofuran-7-yl)pi perazi ne
oxalic acid salt (WD 01109111), bonbesin agonists,

gal ani n ant agoni sts, growth hornone (e.g. hunman growt h
hor none), growt h hornone-rel eatl ng conpounds
(tert-butyl 6-benzyl oxy-

1-(2- d||sopl“£¥Ian1noethy|carbanny|) 4-di hydro-1

H i Bowlli broiunesrstopd r hexk yiashesyitable xossEoaon of e compounds

2g08é&drdingS &5 the:- Hweﬁf"o@ \ﬁﬁﬁ 88¢)or PrordnEPUBk! ABovementioned
protein 2 g rq nodul ators, [ eptin agonis
(s eemaogndd k. dasirest, One.or tapiaAdslitanal phaimasologically active
Roz ingbystdmaoss; Ak ersardld Ia‘sa,coﬁflﬁgs\ﬂlthlnpﬂief'p%t@ctéde@.bb;ﬂe of the
!?gonk% st &S otentlal approach to the treatnent of
beki%y! ﬁ‘&s‘of the Future (2001), 26(9), 873-881),
DA agoni sts (bronocriptine, 10 doprexin),
|'i pase/ anyl ase inhibitors (e.g. WO 00/ 40569), PPAR
nodul ators (e.g. WD 00/78312), 11 3-HSD1
(11- bet a- hydr oxyst er oi ddehydr ogenase type 1)
inhibitors (see e.g. WD 01/90094 or T. Bart et al., J.
Med. Chem (2002), 45, 3813-3815), acetyl-CoA '
car boxyl ase (ACC, see e.g. 5 WD 99/46262) i nhibitors,
di pepti dyl peptidase |V (DPP-1V; see e.g. EP 1259246)
i nhibitors, RXR nodul ators or TR-R-agonists. |In one
enbodi nent of the invention, the other active conmpound
is leptin; see, e.g., "Perspectives in the
t herapeutic use of leptin", Salvador, Javier; 10
CGonez- Anbrosi, Javi er; Fruhbeck GEWH Expert Opi ni on
on Pharnacotherapy (2001) 2(10) 1615-1622. 15 20 25
In one enbodi nent, the other active conpound is
dexanphet am ne or anphetam ne. In one enbodi nent, the
ot her active compound is fenfluram ne or :
dexfenfluram ne. In yet another enbodi nent, the other
active conmpound is sibutram ne.



In one enbodi nent, the other active conmpound is
orlistat. In one enbodi nent, the other active conpound
is mazi ndol or phentermne. In one enbodi nent, the
conmpounds of the fornmula | are administered in

conbi nation with ballast substthces, preferably

i nsol ubl e ball ast substances (see, e.g.,

carob/ Caromax(b) (zZunft H J; et al., Carob.pulp

preparati ot or treatnent of hyperchol es em a,
ADVAKICES (N 3Q,, THERAPY (2001 Sep- Cct 5 L 2305 6) .
Caro i $~a/cat ob- cont ai ni ng roduct ¥from Nt ri nova,
Nut ri Specialties & RQod |Lagredients GrbH,

i epark Hoechst, 65026™Frankfurt/Min)). The

combPhatton wi t B CdkOrp cHpe effected in one

pr epar athon.«r means rating adm nistering
of fhe £Brnul a

conpou and Gar omax(r) gpdpithi s 35
connec y, Caromax(r) c al so be adm nistered in the
formof foodstuffs, for eXanple in bread, cakes and

pastries or nuesli bars. 11 It will be understood that

each suirt-abl e conbi nation ©

conmpounds accordi ng
to the invention with one or b

abovenenti oned conpounds an : ong, 8 L e
addi tional pharnmacol ogi cally ag subst anceg, /i s
r egar ged conming within the protected scope 0 OH
5 prese ventlion. 12 CH3 (Qzc ONH $gHBewtH3 CHM3 OH
JTT-501 % oH
3
H O\\P.-'O‘““‘/
I ~o” e,
NO-1886 0 OH
0
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HO._//
""‘.Q H,C CH,
0/0\/0
) ,)P CH,
- o H,C_0,CHs
o._ 0O
g
BMS-188494 OH, o
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The invention also relates to p_rocesseé for preparing the compound of the
formula I. ' - |



Cl1- 1027 The invention also relates to processes for
preparing the conpound of the fornula |I. Process A 0O

peptide coupling .1V renoval of protective groups

OHQH OHNOHOHI 5 Process A for preparing the
conpound of the formula | is chdracterized in that
the amne of the fornmula Il (see WD 02/50027) is, in a
pepti de coupling reaction, reacted with the
monBgpaassiide of 1, 12- dodecanedi carboxylic acid
(formula I11) where t he hydr oxyl functions of the

gl ucam ne noiety npy be protected, for exanple by

acyl groug® su S acetyl groups or by ether .10
groupas nzyl QWOWOUM
of the Tornulla, | V. ™This Yeac anT ecr out

usi ng, for é’xar@ng, N- hydf oxy- benzotri azdl é=( HOBt )

and N-ethyl
(EDC) at r dom t

di met hyl am noproFyI ) car bodi i m de

erature, using, Tor exanple, as

solvent dinethylformam de (DMF). It is also possible

al

to use other peptide goupling-15 reagents and solvents
or solvent m xt ug&(&s‘ge @ exanpl e, A Speicher et
. in Journal r aktggche Chem e/ Chem ker - Zei t ung
K

| ausner and M Bodansky,

Synt he—s‘ls—'(1972) 453 ff , I shihara et al., G}'? R
O g. Chem, 61, 4196 (1996) o-R

Tet r ahedr on 55, 13159- 13170 (1 9) or el se R”C
Lar ock: Conprehensive

10
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OH
F‘Q/K,
N
0

removal of protective groups Q{H o] OH OH
N i O
o]

Process A for preparing the compound of the formula | is characterized in
that the amine of the formula i (see WO 02/50027) is, in a peptide coupling
reaction, reacted with the monoglucamide of 1,12-dodecanedicarboxylic
acid (formula 1II) where the hydroxyl functions of the giucamine moiety may
be protected, for example by acyl groups such as acetyl groups or by ether
groups such as benzyl ether groups, to give a compound of the formula V.
This reaction can be carried out using, for example, N-hydroxy-
benzotriazole (HOBt) and N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide
(EDC) at room temperature, using, for example, as solvent

'dimethylforma_mide (DMF). it is also possible to use other peptide coupling

reagents and solvents or solvent mixtures (see, for example, A. Speicher et
al. in Journal fur Praktische Chemie/Chemiker-Zeitung (1998), 340,
581-583; Y.S.Klausner and M. Bodansky, Synthesis, (1972), 453 ff;

K. Ishihara et al., J. Org. Chem., 81, 4196 (1996); M. Kunishima et al.,

Tetrahedron 55, 13159-13170 (1899) or else R.C. Larock: Comprehensive
Organic Transformations; VCH, New York, 1989, page 981 ff).
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20 Organic Transformations; VCH, New York, 1989, page
981 ft). . OROR NM RO.0,R,ROR: OORRO O,R
14 Process B:. + HOV H2N O peptide coupling OH OH HZN
OROR ™~ OROR OR V11 peptide coupling OR OR 1(R-H)
la(R*H) renmpoval of protective foups | OR A further
process (B) according to the invention conprises

reacting the
Process B:

0"-.-
oH
’QIKA ) o
F HO :
1 + \“/\/\/\/\/\)LOH
) o o
A%

_—

Hyh

0"-&
OH
A
N
)
Z :2 " [s]
N
\Y] Y\/VW\)LDH

o]

peptide coupling

O .
OH
OR OR F’O’k/
A _OR N
HN [»)
OR OR Vi H o] OR QR
peptide coupling NYVVW\ANW/OR
. H
(2] OR OR
I{R=H)
la{R=H)
On
OH
removal of protective groups
N
0
Hm/\/\/\/\/\/ﬁ\ L
Iy H
N
R
o] OH OH

A further process (B) according to the invention comprises reacting the
amine of the formula li with 1,12-dodecanedicarboxylic acid V under
peptide coupling conditions and further reacting the product of the
formula VI with glucamine VIl, whose hydroxyl functions may carry
protective groups (for example acety! protective gfoups or benzyl protective
groups), again under peptide coupling conditions, to give the compound of
the formula I or the corresponding compound la which carries protective
groups. In a further step, the protective groups may be removed either
under weakly alkaline conditions, for example dilute agueous ammonia, or
hydrogenolytically (in the case of benzyl ether protective groups being

used) to give the compound of the formula I.



am ne of the fornul a Il wth 1,12-dodecanedi carboxylic

acid V under peptide coupling conditions and further.
reacting the product of the formula VI with glucam ne
VI, whose hydroxyl functions nay carry protective
groups (for exanple acetyl protéective groups or benzyl
protective groups), again under peptide coupling
conditions, to give the conmpound of 10 the formula I

or

PracessGespondi ng conpound | a which carries

protective groups. In a further step, the protective
groups may be renoved either under weakly al kaline

conditiongy for
hydr,i c
pr ot ve o]

t he fornul ag

protective gro
process C facco

Ranpl e di |l ute agueous ammoni a, or
y (in the case of benzyl et
ups bei ng® ' N ) gind of

N Processe C. O HaN base.® rpgnoval of
| OHoff OH OHOH5 In a further
rdi

g to the inventi¥¥n, the anmine of the

formula Il is redtted with an acid halide, for exanpl e

t he chl ori de of

o

11
-((4R, 6R) -4, 5, 6-t ri hydr ox (R) - hydr oxy- 2-(S) - hydr oxy
hexyl car banoyl );no' acid VIII, for exanpie in
pyridine or in dichloro hane, with or without

addi t i-geeeof. anm ne base’? at omtenperature. Heregz khe
hydroxyl 10 functions of t é{ufgw\e/ggi\gﬁy 7 9 oa
advant ageously carry the abovepent i oned pr otﬁ@g/}\{e\’
groups which may, after coupling to give the fm dé of
the formula la, be renoved.
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removal of protective groups

In a further process C according to the invention, the amine of the
formula Il is reacted with an acid halide, for example the chloride of
11-((4R,6R)-4,5,6-trihydroxy-3-(R)-hydroxy-2-(S)-hydroxyhexylcarbamoyl)-

undecanoic acid VI, for example in pyridine or in dichloromethane, with or
without addition of amine base, at room temperature. Here, the hydroxyl
functions of the glucamine moiety advantageously carry the
abovementioned protective groups which may, after coupling to give the
amide of the formula la, be removed.

The invention furthermore relates to the intermediates of formulae 1], IV
and Vill in which R is acyl, for example acetyl or benzoyl, or in which R is
aralkyl, alkyl or aryl, for example benzyi. '



The invention furthernore relates to the internediates
of formulae IIl, IV 15 and VIII in which Ris acyl,
for exanple acetyl or benzoyl, or in which Ris

aral kyl, alkyl or aryl, for exanple benzyl. ORO0.R i -
"ORROQOR 16 Exanple I Prodéss Al: 5 1.) Mononet hyl
dodecanedi oate: HO O Wth heating, 4.6 g (20 mmol ) of
-dodecanoic acid are dissolved in 10 40 m of dry THE,
0. 73<ampledo mmol ) of thionyl chloride is added siowy
~and the mixture is stirred at RT for 30 min. 0.8 ni
(23:,mmlgJ of dry methanol is then added slowy and
theRPRIUFd i s stirred at RT for 4 h; the mxture is
then allowed to stand at RT for 4 days. After this
erjod qf tinme, TLC shows.nq further conversion; the
Pea{cfi.owqusiorﬂ?ghybbgd?%ar@gh@gﬁtrat ed under reduced
pressure and the residue is triturated with water
(ultrasonic bath). The precipitate is filgered off

with suction, washed with water and agai njifiltered off
with suction. THQWWMJ\B%e’d with
di chl oronmet hane (ul §irasonic bath), filtered through a

pleated filter and fashed with 20 dichl oromet hane, and

the filtrate is concentrated under reduced pressure.

Thi s gi ves nononet hyl dodecanedi oate (3.09 g) in a

yield ONitlo3tsativgy 4B81d.(20;miB]) Fdodedaold acid2ale dissolved in

1007 (AR QgL 57 ST W 073,y (40 apo of hignl ghioride s added
2- (S) - hipd Finehfiecaititieoipl StarascabRasioe 30anin: gl (20 mmol)
ggggs;ﬁtofﬁ dey metRdndl i€ IrerPaddi@ sloWy SRE M Ii¥ure is stirred at RT

?or 4 h; the mixture is then allowed to stand at RT for 4 days. After
this period of time, TLC shows no further conversion; the reaction

15 ~mixture is concentrated under reduced pressure and the residue is

triturated with water (ultrasonic bath). The precipitate is filtered off
with suction, washed with water and again filtered off with suction.
The moist residue is ftriturated with dichloromethane (ultrasonic
bath), filtered through a pleated filter and washed with
20 dichloromethane, and the filtrate is concentrated under reduced
pressure. This gives monomethyl dodecanedioate (3.09 g) in a yield
of 63%. MW: 244.34;: MS: 245.4 (M+H ).

()]

2.)  Synthesis .of methyl 11-((4R,6R)-4,5,6-trihydroxy-3-(R)-hydroxy-
25 2-(S)-hydroxyhexylcarbamoyl)undecanoate:

At room temperature, 3.07 g (12.6 mmol) of monomethyl dodecane-
dioate are dissolved in 30 mi of dry DMF, 2.2g (12.1 mmol) of
glucamine, 1.9 g (12.4 mmol) of HOBt and 2.4 g (12.5 mmol) of EDC
30 ~are added and the mixture is stirred at RT for 6 h. The mixture is
allowed to stand at RT overnight. The next day, TLC shows
complete conversion. The reaction mixture is concentrated under
reduced pressure and dried under high vacuum. The residue is
triturated with water (ultrasonic bath), filtered off with suction,
35  washed with water and filtered off with suction. The moist crude
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di oate are dissolved in 30 mM of dry DWW, 2.2 g (12.1
mol ). of glucamne, 1.9 g (12.4 mvol) of HOBt and 2.4
g (12.5 mmol) of EDC 30 are added and the m xture is
stirred at RT for 6 h. The m xture is allowed to
stand at RT overnight. The next7 day, TLC shows

conpl ete conversion. The reaction mxture is

concentrated under reduced pressure and dried under )
hi gh vadi@Atctrisetritergiten aviths dichidremethane, \iteredwaffewith suction,

\(Agls:] ' ZS%ééhhélﬁt Rth fdiérpi&fo%g?tgéﬁevvifah\t}vi | fdgl"ésd'uo?i’h(ifn%i%/ﬁg methyl
moi st C%{fé("r?@ég{-ﬂ%&ﬁmy&g}%gﬂ%&hﬂﬁwyﬁ{é)-hydrbxyhexyl—

di chl or axerbamiogl)uhdédatioate.of f4.46 yh V0% onyiekpsherw: 407.51;
Wi th di é;)ﬁ@g?omﬁ_iﬁnd dried. This gives nethyl

11-( (4R 475761 ri hydr oxy- 3- (R) - hydr oxy-2-(S) - hyd
roxyhexyl - car banoyl )undecanoate. 4.45 g (90% vyi el d).

MN , 407.81: ~ 408. ( M+ i

of 112 ((4%9{ >3, 5, 060, Lyaik ‘!%’%{%@g‘?"o‘iﬁ’ﬁoxy'g"(’q)'hydr°xy'
2-(S) - hydH Sk Ywﬂyvh@ﬂdmégmpu drdenaooic acgd ik R £ H)R =

H: OHOHd 11 -,0H HQ r\/\ I\ N10i HOH OH At room
tenperature, 4.45 g (10.9 mol) of _nethyl

11- ((4R 6R) -4, 5, 6-tri hydroxy- 3- (R Bhydr oxy§® (& hyd
r oxyhexyHQ € Q edA\n 1o
m of dry etlhanol, and 15 25 m of V\Hter and§2.2 g of

KOH (85% st®ength) (33 mmol) are H OH OH

(%))

At room femperature, 4.45g (10.9mmol) of methyl
11-((4R,B8R)-4,5,6-trihydroxy-3-(R)-hydroxy-2-(S)-hydroxyhexyl- -
carbamoyljundecanoate are suspended in 75 ml of dry ethanol, and

15 25 ml of water and 2.2 g of KOH (85% strength) (33 mmol) are

. added. After 2 h of stirring at 80°C, TLC shows complete conversion.
The reaction mixture is concentrated under reduced pressure; the
- residue is dissolved in water and acidified with conc. hydrochioric
acid. The precipitated crude product is filtered off with suction,

20 _washed with water and filtered off with suction. The moist crude

product is recrystallized from about 100 ml of ethanol, filtered while
hot and precipitated in an ice bath. The precipitate is filtered off with
suction, washed with ethanol and dried. This gives 2.2 g (51%) of
11-((4R,6R)-4,5,6-trihydroxy-3-(R)-hydroxy-2-(S)-hydroxyhexyl-

25 | carbamoyljundecanoic acid. MW: 393.48; MS: 394.28 (M+H+).

4.)  Synthesis of dodecanedioic acid 4(2S,3R)-3-[(S)-3-
(4-fluorophenyl)-3-hydroxypropyl}-2-(4-methoxyphenyl)-4-
oxoazetidin-1-yllbenzylamide {((2S,3R,4R5R)-2,3,4,5,6-

- 30 pentahydroxyhexyl)amide (I):



added. After 2 h of stirring at 80C, TLC shows

conpl ete conversion. The reaction mxture is
concentrated under reduced pressure; the residue is
di ssolved in water and acidified with conc.

hydrochl oric acid. The precipBtated crude product is
filtered off with suction, 20 washed with water and
filtered off with suction. The noist crude product is
recrystal lized fromaggbut 100 m of ethanol, filtered
while hot an recﬂg} ated in an ice bath. The
precipitate isffiltgred off with suction, washed with
et hanol an ried. T this gives 2.2 g (51% of

11- ( (4R, ,5,6 -3-(R) - hyd -2 hyd
rox§/(hexyl 25 car bgmrnly rdbr (Do _r@(y«-g;%?g&l&;o&

MS: 394.28 (MrH+). 4.) Syntthesis of dodecadheghai acid
4-1(2S,3R)-3-[(9)-3-

4-f1 -3 | _ et h -

 oxoni N tnle PRUE ST, el e o ke |
((2S, 3R(RRP3RYtion sceDE H00398 And 10,85 axy HiSkymelhotibe diacid
(1): 18 n%rg'érﬂdeggé‘ Hdv@ﬁa%'d}@fsbtveaeiﬂt1§nhe<§ftdrpg%mgéo.25g

5?)'5620865@@%%% s

a
f. benzyl am ne || repar.at
§0E S 8T 57 ByMblhe! Bke P added and
gﬁ;oagﬁ diee hﬁm(r@imMEG bedafieRmifarsH%g%/afﬁegé%dtgarmini?ﬁreggsauowed to
, 0. and_ 0. . -
ool ot Bt BT oGy  the B8k, ARipBo’ T (ol gomplete
RT for 4£ohversiom.r Ebetrieantion xhixturei s abhcawithied ursdeanckduced
t RT i i : .
o T QYREREDand 1 (B8N BT ncE) B TP e i
101 educed rityrated umitha atem duit@spaige bath)dr filtarednafr withgsuction,

vacuum weReetiagittd Watdrsard filkdroll Wil RN siclidh W& Erude product is
filtered of f__w ctio

i'th ezt ispspargly T GBiSTRIR ars Abaly Tk ated with
product weater, filtered off with suction and dried. This gives 0.38 g (32%) of
| dodecanedioic acid 4-[(2S,3R)-3-[(S)-3-(4-fluorophenyl)-3-hydroxy-
15 propyl}-2-(4-methoxyphenyl)-4-oxoazetidin-1-yllbenzylamide
((2S,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyl)amide (I}. MW: 809.97;
MS: 810.49 (M+H").

Process A2:
20

1.) 11-{(2S.3R,4R,5R)-2,3,4,5,6-pentaacetoxyhexylcarbamoyl)-
: undecanoic acid (lll; R = acetyl):

Q O
o) /U\O gk
5 0

HO
\g/“\/’\v/“\/’\v/“\/ﬂ\m/\!:ljg/\\/ jI/
Y
25 At room temperature, 3 ml of dry pyridine and 3 ml of acetic
~anhydride are added to 0.4 g of 11-((4R,6R)-4,5,6-trihydroxy-3-(R)-

hydrdxy—2-(S)-hydroxyhexylcarbamoyl)undecanoic acid (lll; R = H),
and the mixture is stired at room temperature for 4 h. After the



recrystallized fromisopropanol. The crystals are

finally triturated wwth water, filtered off with

suction and dried. This gives 0.38 g (32% of
dodecanedioic acid 4-[(2 S, 3R -3-[(S) - 3-(4-fl u

orop hen yl)-3-hyd roxy- 15 9

propyl ] - 2-(4-nmet hoxyphenyl ) -4-oxoazeti di n-1-yl ] benzyl a

m de ((2S, 3R 4R 5R) -2, 3, 4, 5, 6- pent ahydr oxyhexyl ) am de

(1). MnTeggioRhas apsedg watanis agded 1o thereastiopanixiuge and the
1.) 11 mixture is concentrated under reduced pressure. The residue is

undecanariuraeiw(h 4 g iaEE 8nd HiEraty The i) o8I aNg s washed
room t enwith ataierandthen diedlugdeyreddcee paestude.riThisives 0.56 g
5?562 I( Z'R, @{I;I)qyzdlr 'sﬁg(.(??,%hﬁ‘ %rﬁ%ﬁgzé%?%%-Béntaacetoxyhexylcarbamoy!)-

hydr oxy - tnqeganeieacisyMeX G @Mﬁyﬁ?ﬁﬁ@d&@ﬁﬂ)ﬁ)tz aci d

(I'f1; R=H, and the mxture is stirred at room
tengerature for_4 h. r the 19 reaction has en
wat

Af t ded,
) | SCRIABLRESIRE fEotetPaReIPH It E-HhH2 B 1RR)-3-1(S)-3-(4-
m xture ﬁl@r@??@ﬂl]—f&&ly@?bﬂ?ﬁﬂquﬂ_ thﬂﬂﬁaﬁggA—&?@azetidin—

residue js i turated ittle wate ]
16 7t er ec-iben s Brmpuliededanoviarfelien « n verstpteand (V;
t hen drilRc acelgl): r educed pressure. This gives 0.56 g 5
of
11-((2S, 3R 4R 5R) - 2, 3, 4, 5, 6- pent aacet oxyhexyl car banoy!
) - undecanoi ¢ acied. ~§03°66; MS: 604.22 (MrH+). 2.)
(2R, 3R 4R/ 5 -3, 4, 5-tet

aacet oxy-6-(11-{4-[(2S,3R) -3
-[(S)-3-(4F or ophetfyl

- 3- hyd
roxypropyl ] - 2- (4- mephdxyphenyl ) - 4- oxoazetid i nyig i
1-yl ] benzyl car barmyq }ugdecanoyl am no) hexyl gce e o

(1V; R = acetyl): 00 Y o
’ VA v
[¢] Q
15 At room temperature, 87 mg of amine Il are dissolved in 3 ml of

dried dimethylformamide, and 120 mg of the carboxylic acid
described above, 31 mg of N-hydroxybenzotriazole and 39 mg of
N-ethyl-N’-(3-dimethylaminopropyl)carbodiimide are added. The
reaction mixture is stirred at room temperature overnight and. then

20 concentrated under reduced pressure. The residue is taken up in
ethyl acetate and the organic phase is washed with water and dried
over magnesium sulfate. The mixture is then filtered and the filtrate
is concentrated under reduced pressure. This gives 80 mg of
(2R,3R,4R,55)-2,3,4,5-tetraacetoxy-6-(11-{4-[(25,3R)-3-[(S)-3-(4-

25 ﬂuoropheny!)-B—hydroxypropyl]—2-(4—méthoxyphenyi)—4-oxo_azetidin-
1-yl]benzylcarbamoyl}undecanoylamino)hexyl acetate. |
MW: 1020.16.

3) Dodecanedioic acid 4-[(2S,3R)-3-[(S)-3-(4-fluorophenyl)-3-hydroxy-
30 propyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yllbenzylamide
((28,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyl)amide (l):



15 At room tenperature, 87 ng of amne Il are

dissolved in 3 m of dried dinethylformam de, and 120

ng of the carboxylic acid described above, 31 ng of

N- hydr oxybenzotri azol e and 39 ng of

N-et hyl - N - (3-di met hyl ami nopr &1 ) car bodi i ni de are

added. The reaction mxture is stirred at room

tenperature overni ght and. then 20 concentrated under

reduced pressure. Theffesidue is taken up in ethyl

acetate and the orgényc phase is washed with water and

dried over @ne5|'"'sulfate. The m xture is then

filtered A is concentrated under

reduced ureé% (ZOR 3 &R ofiR

59-2, 3,4, 5-t 4- 3otk

(S)-3-(4 25 NW\’

fl uor ophenyl) - 3- hydroxypropyl] 2-(4- nethoxyphgny?§ 4-0

xoazetidi n- 1-yl]benzyl carbanoyl } undecanoyl am

no) hexyi 9Gow at the campawrbdescrited) almpaeargrisentet vittcgdanidine

4-1(2S, 3R) »3- rﬁﬂﬁp y

pr opyl]%g(?l ™ ox;c/){ Aeetﬁé ! X(‘%é%?@gﬁbtﬁ%ﬁé( Thﬁz yes the

m de (( Ugﬂﬁﬂﬁ dagivative | of ahydroxyhexyl)an1de

5(1): 20 90 ng of the conpound descrlbed above are

tr ted with guanidine in a mxture of ethanol and
fOSFSHEr hane. This gives the gl ucani ne derivative

I of MV 809. 97. Process B: 1.

{g | (PR RbsBR Scs): :&(‘4-%&%88%5‘%' HydroXPETo RN BL@P

rret hoxy pn@ﬂgﬂxyphewlb&pe@aaemdzu=1yvi]bmzmamgﬁhmd}a¢ﬁa@tc
10canoi ¢ 444 ag f) (VMI): OH A solution of 70 ng of am ne

| and 23 pl "of triethylamine in | m of

di methyl formam de is added to a solution of 371 ng of

15 dodecanedi oi c.acid, 63 gL of .

di i sopropyl carbodii m de \d 55 ng of

hydr oxybenzotri azgl e i n\2_ of di net hyl f or mam de, and

the nmixture L __.
N
A Y
OH

O

A solution of 70 mg of amine | and 23 pl of triethylamine in 1 mi of
dimethylformamide is added 1o a solution of 371 mg of
15 dodecanedioic acid, 63 ul of diisopropylcarbodiimide and 55 mg of
hydroxybenzotriazole in 2 mi of dimethylformamide, and the mixture
is stirred at room temperature for 12 h. The reaction solution is
concentrated and separated by HPLC (Knauer Eurospher-100-10-
C18, water (0.1% trifluoroacetic  acid)/acetonitrile  (0.1%
20 trifluoroacetic acid) = 80/20 — 10/980). This gives the product of
molecular weight 646.81 (CagH47F1N20g); MS (ESI) 647.35 (M+H ')

2.)  Dodecanedioic acid- 4-[(28,3R)-3-[(S)-3-(4-fluorophenyl)-
3-hydroxypropyl]-2-(4-methoxyphenyl)-4-oxoazetidin-1-yl]benzyl-
25 amide ((28,3R,4R,5R)-2,3,4,5,6-pentahydr_oxyhexyl)amide (N:



Is stirred at roomtenperature for 12 h. The reaction
solution is concentrated and separated by HPLC
(Knauer Eurospher-100-10- C18, water (0.1 %
trifluoroacetic aci d)Iacetonltrlle (0.1% 20
trifluoroacetic acid) 80/ 20 2110/ 90). This gives the
product -of nol ecul ar wei ght 646.81 (C38H47F1 N206);
M5 (ESI) 647.35 (M+H}) c%) Dodecanedi oi c acid -
4-1(2S,3R) -3-[(S) - 3- | uor ophenyl) -

3- hydr oxypr opyl H2-( t hoxyphenyl ) - 4- oxoazetidin-1-y
| ] benzyl 25

((2S, 3R, 4R, 2, 3 NS Q- pent ahydroxyhexyl )am Q 6—§ 1):
21 0 OH OH'OH H oA g bve her
coupling reactions, reaction of aci d vi t

gllucamne (VII; R=H) and HCBtIEDCln DVF gl@gg t he

compound | (R = H)l. 5 If, instead of glucam ne,

512t eot s YoUEABLY BB PP ol g BARTBRE oy $FeEecis

obt ai nedwitlPr glueaming (Mil; 1IR)= H) and HOBYEDC in DMF gives the

(2R 3R 4R, AR ard Prd=9q} et raacet oxy- 6- (11- chl or ocar bony
| - undecano am n% e>)[y acet ateOSVI I1; R= aceté/e _
&i o 100f imstead ebghzanaingt a herotentedi aluraminer derivative, for

acetyl) é)?arﬁpiés@ﬂi de= afetylh ¢ L38Y el dinisbuedid Rhery R = acetyl
chlorldel%tgllﬁgg lowy; "the mxture is

Process C:
10

1) (2R3R,4AR,5R)-2,3,4 5-tetraacetoxy-6-(11-chlorocarbonyl-
undecanoylamino)hexy! acetate (VIii; R = acetyl):

0 i
CI\“/\/\/\N\/&N/YIY\/OY

0 0 © o]

T

15
The compound of the formula lil (R =acetyl) is dissolved in
tetrahydrofuran and thionyl chloride is added slowly; the mixture is
stirred at room temperature for 1 h. The reaction solution is then

concentrated under reduced pressure and the crude product is used
20 for the next step.

2.) (2R,3R4R,55)-2,3,4,5-tetraacetoxy-6-(11-{4-[(2S,3R)-3-[(S)-3-(4-
ﬂurophenyl)-S—hydroxypropyl]-2-(4—methoxyphenyl)-4-oxoazetidin-
1-yllbenzylcarbamoyljundecanoylaminc)hexyl acetate

25. - (IV; R = acetyl):



5

stirred at roomtenperature for 1 h. The reaction
solution is then concentrated under reduced pressure
and the crude product is used 20 for the next step.
2.) (2R 3R 4R,

5S)-2, 3,4, 5-tetraacet oxy-6- (124 4-[(2S, 3R -3-[(S)-3-(4
- flu

rophenyl ) - 3- hydr oxypr opyl ] - 2- ( 4- met hoxyphenyl ) - 4- oxoaz
etidin- 1-yl]begzyl caphaoyl } undecanoyl am no) hexyl

acet at e w/: yI): 22 5 10 O R At room

t enper at am ne—"1S added to the acid chloride
shown above in a snture of pyridine and

di chl or onet hane, @nd @@m xture is stirred atgropm

t enper at ure over ni ght> Hk-up gives am |V °V\lr?erg_ R
= acetyl. Using the nethodjdescribed™0e [ :
activity of the conpound of the fornula | aécofdi ng
to the invention was exani ned: Efffect on chol esterol
absorption + 3Htaurocholic acid excretion using

Wt ar GO feripp RS AR 10 ARER R e gre.JuSae shown

P=3- 6) t aboverire ak mixturenohpyrading and cigrdsrometeare, tarelythermixture
H | . A

af ter nods SiEar A (9 dEAef ot BBl bl AP Bhes dltce 1v

r adi oactWhesetR a@eedyl( 14C chol esterol ), the feed is
renoved and the animals are adapted to grates. 20

Addi t.i onal Iy, the ani s are labeled.s.c. with 3HT
(t '%ﬁﬁ?i%e%@%dsie%qr@%d Eﬁlr&wpﬁgelawtyrﬁfu@@ e@ympgurd of the
pCiférmatila | 24comlinig tapthednhvéstidr@ap examimed: adm ni strati on

10of the test nmeal (14C-cholesterol in Intralipid(r) 20,

15

20

25

30

Phar maci a- Upj ohn) . 25 Chol esterol absorption test:
0. Effent/amabolesterci absicption ©tH-tMinnchmticeacid excretion using

~ fecal excrement of mice, rats or hamsters

‘NMRI mice, Wistar rats, or Golden Syrian hamsters (in groups of n=4-6)
are kept in metabolic cages, where they are fed with a standard diet
(Altromin, Lage (Lippe)). The afternoon prior to the administration of the
radioactive tracers (*C-cholesterol), the feed is removed and the animals
are adapted to grates.

Additionally, the animals are labeled s.c. with *H-TCA (taurocholic acid) (for
example 1 pCi/mouse up to 5 pCilrat) 24 hours prior to the peroral
administration of the test meal ("*C-cholesterol in Intralipid® 20,
Pharmacia-Upjohn).

Cholesterol absorption test. 0.25 ml/mouse Intralipid ® 20 (Pharmacia-
Upjohn) ((spiked with 0.25 uCi of *C-cholesterol in 0.1 mg of cholesterol) is
administered perorally by gavage.

Test substances are prépared separately in 0.5%/ (methylcellulose
(Sigma)/5% Solutol (BASF, Ludwigshafen) or a suitable vehicle.



Upj ohn) ((spiked with 0.25 pC of 14C-chol esterol in

0.1 ng of cholesterol) is admnistered perorally by
gavage. Test substances are prepared separately in

0.5% (nmethylcellulose 30 (Sigm)/5% Sol utol (BASF,

Ludwi gshafen) or a suitable veldicle. 23 The

adm ni stration volunme of the test substance is 0.5

m / nmouse. The test substance is adm ni stered

i mEtR adeinistatias velgmenef thesteshaubstanes isaf Spmiimouse. The test
| abg|mRethridet éﬂ@nﬁ@f@r@étlﬁﬁﬁé&a VriBP e e ?é!a‘i%@hl X!htrahpld

b Trelss v naeTet) Eheleaaie] Sup e ).

3H—taurochollc acid (TCA) is determ ned after 24

ho The renoved and eni zed,. and. 14
1 0, 2t | Befadbl BT B o PaE BeRligimigion of -
Pactteiettetoband £ Hrauroeholie asib(TGA)G$ deteBmingd after 24 hours.
chol esterol which had been taken upl absorbed.

Eval uati on: Feces sanples: The total weight is

det Ereniivrrg, areemavedl and somegenizedwand aliguets ate Wncinggated in

deféme&mg{éﬂtmw sren %Rﬁﬂﬁn't@(’dbteﬁﬁﬁhea%éﬂ aBaht ict “C-

eva orate ess and i ncj ner I'n an oxi mat e
10( lesigypl ’F"?‘&ﬁﬂ %Pﬁ?‘at@'@“ ¥Habser, 8 neratl on of

radi oactively | abel ed sanpl es): the anmount of
gé‘g‘ﬂﬂéh e 3 H H20 and 14C-CO2 is extrapolated to
bt 3H-taurocholic acid and

14@M@;§I respectively, that is excreted (dual
'SOFH%P ttaPQJ%% ug)det-'éﬁ‘ﬁr% %?ate Jalﬁ@ Qﬁedﬁ?%fﬁmt@r to a

dose- e rve are I n ose doses
15m.¢aflnpﬁevcéstmeeanfért on hmmam%mﬂ @ma :q@tdgm{amrated to

b: basfgnéss élnd qﬁahgﬁé%ear.ﬁ% fo?(ﬁﬁ?t%‘i(drl\ﬁéédél hal'?oﬁ ;Pr@i?h ltPaﬁERErd for the

iver es: 2 e amount , 0 - chol est ero en,

o BB sadacivRI Rhied Ramplagh (e eran gt 4l sedoative *H-
Th mmm‘écbeezasmmberam@di adi tk Ameumbotits-eawbbielic acid and
cury
o CreRidshiel 128ty il SiathiiBe fafh isgiope tghrigue). The

200n @mon’ahﬁls g% clnse from a dose-effect curve are interpolated as those

doses at which the excretion of TCA or cholesterol is doubled, based on a
control group treated at the same time. |

(33!

Liver samples:
25  The amount of "“C-cholesterol taken up by the liver is based on the

administered dose. The EDs5 values are interpolated from a dose-effect
curve as the dose at which the uptake of '“C-cholesterol by the liver is
halved (50%), based on a control group.

30 The EDsp value below demonstrates the activity of the compound of the
formula | according to the invention

Exar_np!e No. | EDsogli_ver)lmg/mousel
. 35 [ _ | ' 0.005




30 The ED50 val ue bel ow denonstrates the activity of
the conpound of the fornmula | according to the

i nventi on Exanple No. ED5D (liver) frg/nmouse] 35 1
0. 005 24 As can be seen fromthe table, the conmpound
of the formula | has very goot#chol esterol-1owering
action. The solubility of conpound | and of the

comparative conpound Cl was tested as follows: The

conPar@@ be sesrpbamdthectatie. dhevepmpound efnibe darmulanh has very
WO g3450RAEsrdlloiBAngRstios M | ar structure: OH 10 CL

0.5 ng of the conpound to be tested was wei ghed

exactly into an Eppendorf cap, and 0.5 m of the

sol Vhatsolubilify esft campéaslié sl bitHee chmpasathe ade@dund F®1 was

pp s then introduced into a thernom xer
%nd&gg%%%@?’ haken at 1 400 rpmfor 4 hours. The

Eppendorf cap was then introduced into a centrifuge.

Fol i LA f i a b0 f
supzﬁ%a@m%gﬁ%sm%&&&erlg?n@r?,(ta hg\’é%arr:t)ﬁl}ﬁt compound  from
di s¥6P PRPO024 withythermesisimilgastyuctare: The tabl e bel ow

shows the 20 results obtained: Exanple 1Cl1 H
conditionsSolubilidgy in /m Solubility in /m Wter
H3(6.8)< 1 pH 1 <1 pHA4.54< 1 H6.82< 1 H3.02<1

oH
Q/k/ N 0 OH H

m/\/\/\/\/\/\ﬁjk]/‘\l/\,w
O OH OH

10
C1

-0.5 mg of the compound to be tested was weighed exactly into an
.Eppendorf cap, and 0.5 ml of the solvent in question (aqueous buffer) was
15 added. The Eppendorf cap was then introduced into a thermomixer and, at
25°C, shaken at 1 400 rpm for 4 hours.

The Eppendorf cap was then introduced into a centrifuge. Following
centrifugation, an aliquot of the supernatant was used to determine the
amount dissolved, using HPLC/UV analysis. The table below shows the

20  resuits obtained:

_ Example 1 C1
pH conditions Solubility in ug/mi Solubility in pug/ml

Water (pH) 3 (6.8) <1
pH 1.2 3 <1
pH 4.5 4 <1
pH 6.8 2 <1
pH 8.0 2 . <1
FaSSIF 28 3
FeSSIF 454 18

~ In the physiological solvents FaSSIF and FeSSIF (composition and
preparations see Physiologically based dissolution tests - Experiences with




FaSSI F285 FeSSI F45418 In the physiol ogi cal sol vents '
FaSSI F and FeSSIF (conposition and preparations see
Physi ol ogi cal | y based di ssolution tests - Experiences

with 25 poorly sol uble drugs, January 2000, Shaker,

| SBN:" 3-8265-6962-8) the sol@ility of exanple 1 was
determ ned as being 28 and 454 pg/m, respectively,
whereas the corresponding values for C1L were 5 and 18

pg/ pAarlyr seluble idvegs; . Jamiasy 2009 fShaker) YSBN: f28268-6962-8) the
Oléﬁ?ulﬁllltWOFQéﬂa%;ﬂés"? \QQESdé"@Hhﬁile? g%zgglngo?é' bR8%54 pgiml,

during a etition of the tests
g9 ; gp

conf§apeef WhETeRS ihg. caggsRending yvaluee %@wﬁaur\wr@w and
the1g pgﬁml aed étﬁﬁ@rydl'lﬂfﬂs *s‘igrfﬁt%nltl?Vcﬁﬂéﬁéi’ﬁ ﬁaimm &ui@ldko be

to 16 ld b tt | th
5% o UHOR 5P 5 oGBS iNina-p. Fehsthod; Folp tdte (431290 ugimi

congparedfio Bi20 figimil a | according to the invention

has better availability in dissolved format the site

of action. In contrast to the nore poorly sol uble
subAtcondiagly, §veeompound ghthe foovela lcaacordiog po the iwention has a

CorBigh /1645 BUGELONLI P cIRRANS oBihaR of e
10 i fgpnlenkd e Acreudingly.athss eopevr of shesyfetrawip, | aepnsdingsto the
up ihertiP Aas aftheiscavahéﬁnty\Afﬂem@@ve@ fohe zﬂatﬁ@ Sife Gﬁabfbn In

t he_ best e onl es | range of
L st B0 Peay SaLBieghs s, Shen any yohersies can
st aie plrotv;demif caropietely orl mmnaicttdmamtmtha inansmrrpaysiénrme question.

ot ;%)é#éador?% | é\rall%gfes QQHHeOHfo%@(Z rrfl? ogﬁ-. 2c8l OK%W%; agﬂﬁcation

15vass md rAases ofiup f@quéaugng)aref solgblen whieseas-inrthagase of C1 in
1. 3n8- tSést Jca%& &l tdt%e%%pm%nu%n'ga ofq?erﬁﬁn\%‘ulﬂﬂ?e WSl din the

into a meas ask. Asmal unt
acé’t’?fﬁft’@?q gvaen sé%qf@gﬂl ssol ve t he substance. The

flask was then filled up to the mark with the aqueous

Chel T staPy BE EhnfhcRevt 2 BRt P Bomparitivianiiiiog i C1 in

- 20  solution was tested as follows:

The stability of dissoived compound | and of dissolved C1 was determined
in agueous buffers in the pH range 1.2-8.0. 1 mg of the compound in
question was weighed into a 5 ml measuring flask. A small amount of
25 acetonitrile was used to dissolve the substance. The flask was then filled
up o the mark with the aqueous buffer. The precipitated compound was
centrifuged and the clear supernatant was then tested for stability in
solution for 24 hours at 37°C. The samples were evaluated using
HPLC/UV. The results obtained for example | and C1 are shown in the
30 table below: '

Example | C1
pH conditions increase of the area of Increase of the area of the
the impurities in percent impurities in percent
pH 1.2 4.9 13.3
pH 6.8 0 0.5
pH 8.0 - 0.2 4.6




solution for 24 hours at 37C. The sanples were

eval uated using HPLC/ UWV. The results obtained for

exanple | and Cl1 are shown in the 30 table bel ow

Exanpl e 1 C1l pH conditionslncrease of the area of

Increase of the area of the t#@8 inpurities in
percentinpurities in percent pH 1.24.913.3 pH 6. 800.5

pH 8. 00.24.6 26 Thus, depending on the pH,

conﬂ&ﬁa@’eaﬁn@'ﬁg arotherh, thegosmaundgfithe tfwmularh\a@ﬁ@rdm to the
| s ialehtRASk & [dadt PSS Moté Alie ttlli‘a'ﬁ'f‘C(ﬂ?len‘?d‘daccordin ly, forms

e Wt T 1 Sl a0 oL s Wb Setemi

r edagtionh mear atredlicéd potentianioe dnsadrededifieciffects\O
20041087655 27 Cainms: 1. A conmpound of the formula I

0510 H NOH1 or a pharnmaceutically acceptable
salt thereof. 2. A nedicanent, conprising the conpound
as clainmed in claim1. A nedicanent, conprising the
conmpound as clained in claiml and at |east one
further active conpound. : _

o



4. A nedicanent as clainmed in claim3, which
conprises, as further 15 active conpound, one or nore
conmpounds which normalize lipid netabolism 5. A
medi canent as clainmed in claim3 or 4, which
conPiQ 2804/08265% ur t her acti ve Fonpound, ondPGF/ERZ0H4/002690
anti di abetics, hypo 20 glycemcally active conpounds,
anthrafli.pose drugs, anorectics, HMG CoA-reductase
inhlgl ors, chol esterol absorption inhibitors, PPAR
gamma agoni sts, PPAR al pha agoni sts, PPAR al pha/ gamma
agofi st sp, chimpodh8%f thd forhfita Pi tors, bile acid
absorption inhibitors, CETP inhibitors, polyneric
bile acid adsorbers, LDL receptor 25 inducers, ACAT
inhibitors, antioxidaats, |ipoprotein |ipase
inhibitors, ATP grtyate |yase inhibitors, squal ene
2, lipoprotein (a) antagonists,
| i pase inhilbitors/Tnsulins, sulfonylureas,
bi guanfdes j’i ki ni des, thiazolidinedi ones,
a- gl 3 : [ rs, active conpoundsactin
t he ATP- dependéht QECEELQEg%ugLQQ%ng%LZ%ngé?a cell-is?,r(]?:,H OH
CART agoni sts, NPY agoni st CTIEP200410076 /EBJ\r/\“
cannabi noi d receptor 1 antafonists, MCH recept orOH OH
ant agoni st s, WC4 agoni sts, orexin agonists, H3
gagoni sts, TNF ‘agoni sts, CRF agonists, CRF BP
ant agoni sts, GLP-1 derivatives, urocortin agonists,
03 agonists, MSH (nel anocyte-stinmul ati ng hornone)
agoni st Pr sploorezcesdicalsaccepiabliesaiiitnencefipt ake
inhibitors, mxed sertonin and noradrenergic
conpounds, 5HT agoni sts,. bonbesin agonists, galanin
ant goni%ﬂ?,d'@ﬁm%% CRBIPHIS Igsthe oA RS elakned negaim -
10conpounds, TRH agoni sts, decoupling protein-2 or -3

nmodul ators, ,.leptin agonists, DA agonists , . . .
(o A HiedigARhD BRI the ¢orABSM o8 slaimed in claim 1 and
i nhi bi t catdeast bhieHBRher atiive ¢campsourmdCC i nhi bi t or s,

DPP-1V inhibitors, PPAR nodul ators, RXR nodul ators or

4. A medicament as claimed in claim 3, which comprises, as further
15 active compound, one or more compounds which normalize lipid
metabolism.

5. A medicament as claimed in claim 3 or 4, which comprises, as
further active compound, one or more antidiabetics, hypo-
20 - glycemically active compounds, anti-adipose drugs, anorectics,
HMG-CoA-reductase inhibitors, cholesterol absorption inhibitors,
PPAR gamma agonists, PPAR alpha agonists, PPAR alpha/gamma
égonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,
CETP inhibitors, polymeric bile acid adsorbers, LDL receptor
25 - inducers, ACAT inhibitors, antioxidants, lipoprotein lipase inhibitors,
ATP citrate lyase inhibitors, squalene synthetase inhibitors,
lipoprotein (a) antagonists, lipase inhibitors, insulins, sulfonylureas,
biguanides, megiitinides,  thiazolidinediones,  o-glucosidase
inhibitors, active compounds acting on the ATP-dependent
30 potassium channel of beta cells, CART agonists, NPY agonists,



TR- R-agoni sts or anphetam nes. 6. A conpound as
claimed in claim1 for use as a nedicanent for the 15
treatrment of disorders of |ipid netabolism A process
for preparing a nmedi canent conprising the conpound as
claimed in claim1, which com#8 ses m xi ng the active
conpound wth a pharmaceutically acceptable carrier

and bringing this mxture 20 into a formsuitable for
adni ni stG@anaBinoidriaceptar bantagenistmpiudeeeptor antagenists, MC4
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111 35 zproynds, TiRH \ﬂﬂ%’lh‘:tﬂ decaipding | proteim2o09t -3 apgdulators,

Cl-C12 | Cl 2
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i s acet !Pas?/@ﬁ%@?e B lto(?(;l 1&@881@11!3[331@5 ACC inhibitors,
(Cl- C12)BRiPHYI . inhibltoréin PPRIAR nedbdiiigtord, t RXF omddidators  or

VI TR-B-agonists or amphetamines.
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6. A compound as claimed in claim 1 for use as a medicament for the
15 treatment of disorders of lipid metabolism.

8. A process for preparing a medicament comprising the compound as
claimed in claim 1, which comprises mixing the active compound
with a pharmaceutically acceptable carrier and bringing this mixture

20 into a form suitable for administration.

- 8. The use of the compound as claimed in claim 1 for preparing a
medicament for the treatment of hyperlipidemia.

25 9 The use of the compound as claimed in claim 1 for preparing a
medicament for lowering the serum cholesterol concentration.

10. The use of the compound as claimed in claim 1 for preparing a
medicament for treating arteriosclerotic symptoms.
30
11.  The use of the compound as claimed in claim 1 for preparing a
medicament for treating insulin resistance.

12.  Anintermediate of the formula lll |
35



: .15 in which Ris acetyl, benzoyl, aryl
(C1-C12)-al kylaryl, (Ci1-C12)-al kyl.

5 18

29
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in which R is acetyl, benzoyl, aryl (C1-C12)-alkylaryl, (C1-C12)-alkyl.

An intermediate of the formula IV

- 10
14.

15

in which R is acetyl, benzoyl, aryl (C1-Cq2)-alkylaryl, (C1-C12)-alkyl.

An intermediate of the formula VIlI

_R _R
Q 0
cl O
WN/W\/ R
O H 8] O
R” R

Vill

in which R is acetyl, benzoyl, aryl (C1-C12)-alkylaryl, (C1-C12)-alkyl.



