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25 It was another object of the invention to provide a compound which,
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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 leads to fewer byproducts/cleavage
products which for their part may have unwanted side-effects. However,
increased stability in the acidic range is also a great advantage for

formulation since in this case there is no need for an acid-resistant
capsule/tablet. | | '

Accordingly, in a first aspect, there is provided a compound of the formula |




2 0OH FI O~-HOOHO™Hi NOH O HOHOHand their
phar maceutical ly acceptable salts. In a second aspect,
there is provided a nedi canent, conprising the
conpound as defined above. In @third aspect, there
is provided a nedi canent, conprising the conpound as
defi ned above and at k@gst one further active
conmpound. In a four aspect, there is provided a
conmpound as defi ne ove for use as a nedicanment for
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the use of the conpound as ddfi ned above for

preparing a nmedi cament for the treatnment of

hyperlipidema. In a seventh aspect, there is provided

t heanddheit phammacemialy aseepbldgslts, above for

preparing a nmedi canent for |lowering the serum

chol esterol concentration. 2a |In an eighth aspect,

thefe, %%ﬂd?éeégggt?tn%tlegisﬁg\(i%d 5 I?‘r?ed]jcc%ﬁ%ﬁr g:gwaaﬁﬂggemenc%gnpound

above di canent

arteydefivetl@beds.c synptons. In a ninth aspect, there is
provi ded the use of the conmpound as defined above for
preparing a nmedicanment for treating insulin

r esiisd H]‘fgé!SPPcﬁ- therecls trovidedex medicert, comprising tle domipound as

Nt @riMBE bB&R 4Md dt MRsf dPleTltttier hétdve ORpSI. @ H QRO O'R

In a fourth aspect, there is provided a compound as defined above for use as a
medicament for the treatment of disorders of lipid metabolism.

In a fifth aspect, there is provided a process for preparing a medicament
comprising the compound as defined above, which comprises fnixing the
active compound with a pharmaceutically acceptable carrier and bringing this
mixture into a form suitable for administration.

~ - In a sixth aspect, there is provided the use of the compound as defined
above for preparing a medicament for the treatment of hyperlipidemia.

In a seventh aspect, there is provided the use of the compound as defined

above for preparing a medicament for lowering the serum cholesterol
- concentration, '
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in which R is acetyl, benzoyl aryl (C1-C12)-a§kylaryl (C4-Ci2)-alkyl.

In an eleventh aspect, there is provided an intermediate of the formula IV
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in which Ris acetyl, benzoyl, aryl (C-C1;)-alkylaryl, (C1-Cy,)-atkyl.



et hyl enedi am ne. Salts containing an anion which is
not pharmaceutically acceptable, such as, for
exanpl e, trifluoroacetate, %41 so belong within the
scope of the invention as useful -internediates for
preparing or purifying pharmaceutically acceptable
salts and/or for use in nontherapeutic applications,
for exanple in-vitro applications. The, term
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prodrugs of the 5 conpound accordi ngézo t he
i nvention, as described, for exanple, in H Ckada et
al., Chem Pharm Bull. 1 , 42, 57-61. Such prodrugs
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accor di frgwinih Rrigadatyldretnzoyh, anf(€56..)-gikydaryl; (B:sC13palkybr
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methanesulfonic acid, succinic acid, p-toluenesulfonic acid and. tartaric
acid. Suitable pharmaceutically acceptable basic salts are ammonium salts,
alkali metal salts (such as sodium saits 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
ethylenediamine.

Salts containing an anion which is not phamaceutically acceptable, such
-as, for example, triflucroacetate, also belong within the scope of the
invention as useful intermediates  for preparing or purifying
pharmaceutically acceptable salts andfer for use in nonthierapeutic
-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
formula | according to the invention, e.g. an ester which is able, on being



conbination with (an) other active conpound(s). The
guantity of a conpound according to formula | which is
required in order to achieve the desired biol ogica
ef fect depends on a nunmber of 30 factors, e.g. the
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' 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
90 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



resistant and gastric juice-resistant are preferred.
Suitable gastric juice- resistant coatings include
cellul ose acetate phthal ate, polyvinyl acetate
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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
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
constituents) are brought into 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



conmbi nation preparations: all the antidiabetics which
are naned in chapter 12 in the Roten Liste [Red 20

Li st] 2003. They can be conbi ned with conpounds of the
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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.lantus.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 crally active hypoglycaemic active

35 compounds. ‘

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



simvastatin, fluvastatin, pravastatin, |ovastatin,

atorvastatin, cerivastatin or 15 rosuvastatin. In one

enbodi ment of the invention, the compounds of the

formula | are admnistered in conbination with a

chol esterol absorption inhibit&, such as ezetim be,

tiqueside or pamaqueside. 20 In one enbodi ment of the
formula | are
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f orgrdlimibe, AlcfiesRieB gcitg& conbination with a
polymeric bile aC| ads ‘'such as chol estyrani ne

200r col esevel am
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.



.15 I n one enbodi nent of the invention, the conpounds

of the fornula | are adnmnistered in conbination with
an LDL receptor inducer (see US 6,342,512), such as
HVR1171 or HVR 1586. 20 I n one_enbodi nent of the

i nvention, the conmpounds of thé formula | are

adm ni stered in conbination with an ACAT i nhi bitor,

di,nent of t
¢ hecGite BHARRABRY ot B ieFRR: 2Bl e o 1 are
cordfimigisteiedain kombinattanowittaan ,MTBcimhitstoRPeudH HE7im@Bapide,

In RS-20HUEH sERt1gdfysthe i nvention, the conpounds of
the formula | are admnistered in conbination with a

i poprotein Iipase inhibitor, such as NO 1886. 30 In

Sonanemﬁméhﬂfﬁmﬁméﬁt bhend 'ih&%'httibﬁnthet ES g%ﬁ'ﬁaé‘wstn@ffoﬁﬂﬁa | are

|nco tron wt

a
o tApBiste B, RN EBT Wition biS acapAbeoreton inhibipe(see, .9,
entidBitn24t, 744 ot kS 6224189 NsudHgs FIMIRATads of the
formula | are 35 admnistered in conbination with a
squal ene synthetase inhibitor, such as BMs5-188494. 8
| n IBrneaBb@dirent of thehinventient thencompeundstddhdSomiula | are

10t hednihiBtdialin SbMbifARN W STCETPIBR% B3LA 38 Mifog

15

20

25

30

35

|'i poprotein(a) antagonist,
nicotinic acid. 5 In one errbodl ment of the invention,

thdn orpembadirnénit @Ietﬁeorﬂ%hﬁorﬁ %ecoﬁﬁabﬁw§b?rtﬁ§j_f$%u!a | are
ﬁ%kﬁd WI th ﬁase H |It or uch as i St at.
%g'hg 54" e[ With, 2 Ralygneri¢ hile asig adsqebast such as

th@hbiastmamme areoleaelmiamst ered in conbination with
insulin. 10 I n one enbodi ment, the conpounds of the
formula | are administered in conbination wth a

sullh @R embadirenthofathet invientiemi the, carhpbemdd afritte formula | are

9' iaﬂhﬁhi@fér@ﬁ q,l]i Prixtfzh?ﬁ“or] 1Rithn . n?)ftoer é%‘ﬁ%r hBficer (see

are a

ﬂ:&oﬁgﬂﬁ %W'hgégu@*ﬂﬁﬁm‘bmkwﬁ 1§§6mat f or mi n.

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.

in one embodiment of the invention, the compounds of the formula | are
‘administered in combination with a lipoprotein lipase inhibitor, such as
'NO-18886.

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

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a squalene synthetase lnhlbltor such as
BMS-188494. -



In yet another enbodi nent, the conpounds of the
formula | are admnistered in conbination with a
meglitinide, such as repaglinide. 20 In one

enbodi nent, the conpounds of the fornula | are
admi ni stered in conbination wBth a thiazolidinedione,
such as troglitazone, ciglitazone, pioglitazone,

rosiglitazqne,. or the conpounds disclosed by Dr.
Reﬁame eﬁ&%ﬁéﬂ"@ﬂ" P&hﬁjm\{%’ﬁonntf\mcgmmmogs,ofithe formula | are

garac{minls&ire’a- firh %dm&nétidrr hwﬁl:i Oz ?ﬁ)opr]oteri]n(a) | ?ntagﬁnils’i, auch as
- - =2- qui pazol i nyl net hoxy] phenyl | met hyl | - 2,
4@?@&?@?@@8%"? In one enbodi nent, the compounds

of the formula | are admnistered in conbination with

an |a- j such as_mglitol

53 cai e BRTAment B ient e Sobbilads el e forpuia 1 are
f orafiministergddn gombinatiasr with adipaserimhibiin, suchias lorkistat.

active conpound which acts on the ATP-dependent
potassi um %h nneliI 8{3? beta cells, such as tol butam de,

gl iIB&ME embgdime hg wwengen.nthe eermpounds obdbe ifeinada | are

- 35 ddministeredtn dombiatidnhgitls iiEggwNds of the fornula |
mare' adm nistered in conbination with nore than one of

t he abovenentioned conpounds, e.g. in conbination
wi i caesembodirheants dhe dmpetunasnbintheafosmiufzp h\dre raimiaitered in

9 : i | &, ormi insulin d .
SuPERPR, WilPad sdicfuRts WhibR, Ribl@ifien diBendamide
t r SBPIEIIRAIHIMEREAei n and | ovastatin, etc. In another
enbodi nent, the conpounds of the fornmula | are '
admi ni sterEd in 5 conbination wth CART nodul ators

15 (<& g RPRAIMEHIn She, SomPquBgs| oft e formpies Eargradministered in
i nEbmbiretivnewith @)bigtdribe] $uom asimetBiminand gastric
enptying in mce" Asakawa, A et al., M: Hornone and
Met abol i ¢ Research (2001), 33(9), 554-558), NPY
animgyeti strwther. embaegimend) ehe- corgdundsi of athel- fodmiu(=t-1 are

o paRfiLERedi EodipHaRRh A E R, RUGT AsTRb AT or
201 antagonists (see, e.g., EP 0656354, WD 00/ 15609 or
ani non A RogMEIEaR ehbolRdR of the | are agministered in

am no: 1,2 3,4-tetrahydronaph ene- )
[Zg?ggl_n@éﬂgyy\utE_a ﬁanolldlnedlone, such as troglitazone, ciglitazone,

gepbglita&enépfésiglitﬁlaoﬁe 60r7tﬁéle>b%h'}t$iﬁﬁi@lt%[1 arseldébﬁ, By CHRYREeddy's
i B-.5- -L-(4- Qr o - 2- 0X0e m de: .
o1Pesdsh, Foliitafich Jho ISR 0570 g badicar St a-inyaro-
25 1- §metbyldHoxerz-quiaabliyiyeth@ajpheriyilaminy)e4liazblidinedione.
urea hydrochl ori de
__ 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



(SB-334867-A)), H3 agonists

(3-cycl ohexyl -1-(4,4-dinethyl-1,4,6, 7-

t et rahydr oi m dazo[ 4, 5-c] pyri di n-5-yl ) -propan-1| -one
oxalic acid salt (WO 00/63208)5 TNF agoni sts, CRF
antagoni sts (e.g. [2-nethyl-9-(2, 4,

trlnethylphenyl) 9H 1, 3, 9- trlazafluoren 4-yl]di propyl a

ur ocort I /r9$ %@@ﬁe ﬁgg&%ﬁr%ﬁn a'B%u g’g%ﬁ ff?@)%@rea insulin and

1- (ANgHEBAID, BsHin rod &roglifazopeniesbiin phé towldstatinl 3td. 2, 3- d
i met hyl 1 Hindol-6- yloxy)ethyl am no] et hanol

hydro ride (V\D 01/83451)), MsH

(melll @6‘6’@?96 egpbediment. e sompseids af de irmulaCare administered in

5 rrelommtﬂ naKGIE mhf@ARﬂgmoﬁggﬁ%e@se(ee‘%SE% . ﬁﬂéﬁ&gmﬁé Tegulated
{2 [@'Fiii‘iwl’ﬁo 5Nges; ege Fét H@@%Waw ?mse(maachaslmymmtymg in
hyl yuibeaAsbkawa, A, et al., M. Hormone and Metabolic. Igesearch (2001),
| 7 | eti
%/r F? I E@r‘ oace?%c? g@ﬂgg{g I”nsg F’P%’ggﬁlen%ﬂ -sgitoniceacid-{4-[(4-
(\Aoaoznquo;azqim—aslamms)memyuemlom@xylmetrrye}um:@é(e hydrochloride
10 nh(@G‘FD”?‘léSSﬂ d%éf]ﬁ‘ thda é;qee)gt%r n,ﬁ fijegewsts  (jge, e.g.,

ser % ner ot adr ene
OO/% 5&% ﬂf1§l599 @rgWQOQﬂ)ZBMQ) MC4 agonists (e.g. 1-
t hghihesn2 Aot |

et hg o R ] rahyaao@.haﬁmrﬁ@zq;sgm ﬁ;g .ggl @tés\é%enzy. 2-

01/
01/ iz opoBnesLl ¢ agen pls mmﬁaZMﬂrﬁ:ﬁ]@yrld@rW)W (@
hor eltloespheinyh2-oxpathyijmtizes (W@VOTIQWNi )%r*é%ﬁ?&h@?bmsts (e g.

di hyd
(A S i) o oo
ago B3348664)).e. I3 EPagonists 88%- -cy§oheagau 4-Bimethyl-1,4,6,7-

IOr OEe@a@yard%.de%PEa% péfrﬂ%j@' @sﬁFofp '?%Qp?hgaf%‘ SUSacid  salt

oMo Tp a0 TN Fregoras @agmag%am Ea. tzuapthygg (2.4,6-
agmnsetaylpﬁeﬂylngenelga riaB8R0L8 i

RSN B056),

20%2?5&53&@ te g&c&q g Sfupté:ur i%?’hl.@@g;rgmag)onl?sts B3- agomsts (e.0.

|.p*a¢zéchmyd>-3smethﬂdmebulfm meh hé/i@ Rpﬁlé 5@9&ameﬂﬁ’ﬁF’iH indol-6-

(1?’%@8@ é‘ﬁox%é?%ﬁ?%m afidec t(w@cwssrtsm MSH

:\/2 m@mMQ~§t§mudatlglg Mrﬁdm&oggénrsts TMtﬁﬂf(tneﬁmﬁJconcéﬂtratmg
" a?..t%ﬁ%% éntaééms@%%evﬁlg) /V)@z@%?&% £1G157A agonists
di $&&i d Pﬂéﬁﬁqh!ky@ 2, @dornequwheeﬂ)é @- cycﬁhe&?@ﬂ%flﬁhlazo! 2-

: %gﬁ&iﬁ:@%?%?ﬁ?&ﬁﬁé&?f :rg %@%:%?gﬁog) asi?otosna::

- theeaptakei inhibitorsf (6Pt dBkdenfialaAfe), mMMede serotoninergic and
noradrenergic compounds (e.g. WO 00/71549), 5HT agonists, e.g. 1-(3-
30 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-diisopropylaminoethylcarbamoyl)—3,4—dihyd ro-1H-isoquinoline-2-

carboxylate (WO 01/85695)), TRH agonists (see, e.g. EP 0462 884)

35  uncoupling protein 2 or protein 3. modulators, ieptin agonists (see, e.g. Lee,
Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena, Marina: Grasso,
Patricia. Leptin agonists as a potential approach to the freatment of obesity.
Drugs of the Future (2001), 26(9), 873-881), DA agonists (bromocriptine,



10 Gonez- Anbrosi, Javier; Fruhbeck, Gema, Expert
Opi ni on on Pharnmacot herapy (2001), 2(10), 1615-1622.
In one enbodi nent, the other active conmpound is
dexanphet am ne or anphetam ne. 15 In one enbodi nent,
the other active conpound is f&@fluram ne or
dexfenfluram ne. In yet another enbodi nent, the other
active conpound is sibutramne. 20 In one enbodi nment,

t he9BRTRXN) oBRSELBYARS dRhibItarsdelg. Ve 00/#A569) PPAR modulators
enb(:s:ig MENO 00ﬂe3¢2her1 180H8PA Q9 m%yuﬁaxgg@ragebgfarogenase

PheBbgr T Ginitoss SeehG, BLOLAORNS a et o ed. Chem,

bal (2802),s ubSt aBBES-38pB)KT cacEtyyCoMS Parvde/lded | g& see eg.

T g i e A Y s

hy pePclR8iI9846p rrtbllttumra RYXB\modaEstdrslob TRFBERARISS. 2001
Sep-Cct), 18(5), 230-6). Caronax is a carob-containing
product from Nutrinogva, Nutrition cialties & Food

| ngfeone @mbadiment of g invendipar mﬁ—lag'tﬂﬁsictivemmund is leptin;

Fr agde, w4/, Wéfsbbctlﬁéﬁﬂ:rﬁm@ﬂfé?é ARticNidd) of %}Ttﬁ“aééﬁrhd&arllawer

1022 GhRER foly e %?fﬁ&-’"ebﬁ%%nd eaF héARSruIQpinion o

- andPl@mmeEatiierpapy (200 1) 3(139, tethage2on, Caronmax(r) can
al so be admnistered in the formof foodstuffs, for
exanple in bread, cakes and pastries or nuesli bars.
11 Inj engigmbedimendeths ether hativeesompouindaisl dexamphetamine or
Corgmpieétafiin®f the conpounds according to the

15i nventi on with one or nore of the abovenenti oned
conmpounds and, if desired, one or nore additional

phan monel enisalinEntCthe CotherbEERRE %mb&ﬁcﬁgér ‘?@ﬁhtﬁémme or
\'ﬂﬁ??rm\}rg' n the prot ected scope of the 5 present
& TPe. oz |

In yet another embodiment, the other active compound is sibutramine.

20
In one embodiment, the other active compound is orlistat.
In one embodiment, the other active compound is mazindo! or
phentermine.

25
' In one embodiment, the 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
30 THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a carob-containing
- product from Nutrinova, Nutrition Specialties & Food Ingredients GmbH,
Industriepark Hoechst, 65926 FrankfurtMain)). The combination with
Caromax® can be effected in one preparation or by means of separating
| administering compounds of the formula | and Caromax®. In this
35 - connection, Caromax® can also be administered in the form of foodstuffs,
for example in bread, cakes and pastries or muesli bars.
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v CH3 HO/0 Cl-1027 0 ~S HC CH3 \y/
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't will be understood that each suitable combination of the compounds
according to the invention with one or more of the abovementioned
compounds and, if desired, one or more additional pharmacologically active
substances, is regarded as coming within the protected scope of the
5 present invention.
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3 NO OH JTT-501 The invention also relates to
processes for preparing the conpound of the fornula
. 13 Process A 0, OHR.R OOOF + HH* h OR
N770'\ OHROOR Il 111 (H2N O- peptide
coupling ON-Yl HOOROR NANOR HIVROOR 0,
OH" N O\ renoval of protective groups HO OH gH N

Nn~j~OH &Il - OHOH I
CH, o l/\N/©\0/CHa

OH HNJI\/N\/l
07 "NH CH, HC CH,
s
CH,

o Q/\N
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J\QV,\ =
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° 6 o
. 0 4‘P VN CHS

OO

BMS-188494 CH,
le ) (o]
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The :nventlon also relates to processes for preparing the compound of the
formula |.



hydr pxy-{ b

5 Process A for preparing the conpound of the fornula
| is characterized in that the am ne of the fornula
Il (see WD 02/50027) is, in a peptide coupling
reaction, reacted with the nonogl ucam de of

1, 12- dodecanedi car boxyl i c aci d (formula I'l1l) where

t he hydroxyl functions of the glucam ne noiety nmay be
pro¢$86é§§;¥for exanpl e by acyl groups such as acetyl
groups or by ether 10 groups such as benzyl ether
groups, to give a conmpound of the forrmula IV. This
reacti on can be ¢ i ed out using, for exanple,

i azol e (HOBt) and R R

et hyl ambhopropyl ).c ( bbdii fi de o.( EDC)

: re, usi n%l)gﬁ s Isol vént
di net hyl f or mami (DMF). It is also possfble™®o use
ot her peptinde coupling 15 reagent syand sol vents or
sol vent m xturest{see, for exanple, A Speicher et
al. in Journal fur Praktische Chem e/ Chem ker-Zei tung
(1998), 340, 581-583n Y.S ~ausner and M Bodansky,
Synt hesi's, (1972 ff, | shihara et al., J.

) ;
1

Org. Chem, 61, 4¥96 (1 M Kunishima et al.,
Lar ock: Conprehensive 20 ani c Transfornation f‘g'

at roomte

Tet r aF@hewe 55, 13159- 1999) or else RC

R

VCH, New York, 1989, page 98I hf)~ o-®
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0- F-(V: + HOry OH OO0 V 11 %3N O OH peptides.,
coupling N /0 VI off
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removal of protective groups Q,H o OH OQH
N H
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H
. GH

Process A for preparing the compound of the formula | is characterized in
that the amine of the formula 1l (see WO 02/50027) is, in a peptide coupling
reaction, reacted with the monogiucamide of 1,12-dodecanedicarboxylic
acid (formula I1l) where the hydroxyl functions of the glucamine 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 IV.
This reaction can be carried out using, for example, N-hydroxy-
benzotriazole (HOBY) and N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide
(EDC) at room temperature, using, for example, as solvent
dimethylformamide (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., 61, 4196 (1996); M. Kunishima et al.,

Tetrahedron 55, 1_3159-—13170 (1299) or else R.C. Larock: Comprehensive
Organic Transformations; VCH, New York, 1989, page 981 ff).
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conprises reacting the 5 am ne

| A further process (B) accqrédi ng to the invention
f the formula Il with

1, 12- dodecanedi car boxylic acid V under peptide
coupProwgesea®di tions and further reacting the product
of the formula VI gith glucanmi ne VII, whose hydroxyl

functio c protective groups (for exanple
acetyle t eet. roups or benzyl protgective
groups), agai n-finder peptTge~t [ ditions, to

gi ve the conp‘bung%f 10 thé formyla I or the

correspondi g co

und I a which carries protective

groups. In a furthgr step, the protective groups nay
be renoved either under weakly al kaline conditions,

for exanple dilute aqugous amesni a, or
' F’O/k’;ﬁvs
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A further process (B) according to the invention comprises reacting the
amine of the formulall with 1,12-dodecanedicarboxylic acid V under
peptide coupling conditions and further reacting the product of the
formula VI with glucamine VI, whose hydroxyl functions may carry
protective groups (for example acetyl protective groups or benzyl protective
groups), again under peptide coupling conditions, to give the compound of
the formula | or the comresponding compound la which carries protective
groups. In a further step, the protective groups may be rémoved either
under weakly alkaline conditions, for example dilute aqueous ammonia, or
hydrogenolytically (in the case of benzyl ether protective groups being
used) to give the compound of the formula i. |



hydrogenol ytically (in the case of benzyl ether
protective groups being used) to give the conpound of
the formula I. 15 Process C 0, OH\ ~OORQR+
Cl NV\iOR ONOHROOQGRIIi VIII HZN QG  OH 2N ~
base O/ HOORR ~ " -0OR (5R0 0CARO OHF N
renoval of protective groups - HOCOHPH OCHOHS5 In

E,rther (;h)rocess C according to the invention, the
& formila Il is reacted with an acid

haI i de, for exanpl e the chloride of 11-((4R 6R)-4,
5 6-tri hydroxy - (R) - hydroxy- 2- (S) - hyd

roxyhexyl gar ba Y- undecanoic acid VIII, for exanple
inp Or di chl or omet hane Wi t or o v@ t hout
addi of ne base, t he

hydroxyl 10¢cf u
advant ageousl y

ry the abovenentioned protective

@gons of fhe gl ucam ne rrm"et%

groups whi &h may,Jafter coupling t8" give the anide 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 |l is reacted with an acid halide, for example the chioride of
11-((4R,6R)-4,5,6-trihydroxy-3-(R)-hydroxy-2-(S)-hydroxyhexylcarbamoyi)-

undecanoic acid VIII, 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 advantagecusly carry the
abovementioned protective groups which may, after couplmg to give the
amide of the formula ia, be removed.

The inve'ntion furthermore relates to the intermediates of formulae Iil, [V
and VIl in which R is acyl, for example acetyl or benzoyl, or in which R is
aralkyl, alkyl or aryl, for example benzyl. ‘



The invention furthernore relates to the internediates
of formulae I'll, IV 15 and VIIl in which Ris acyl,
for exanple acetyl or benzoyl, or in which Ris

aral kyl, alkyl or aryl, for exa e benzyl. 16
Exanple | Process Al: 5 1.) Monormet hyl dodecanedi oat e:
HO O Wth heating, 4.6 g (20 nmol) of dodecanoic acid
are dasgigéd in 10 40 M of dry THF, 0.73 m (10
nmmol ) of thionyl chloride is added slowy and the

m xture is stirred at RT for 30 mn. 0.8 m (20 mol)

of dPyoeRsshdtiol is then added slowy and the nmixture
is stirred at RT for 4 h; the m xture is then all owed

Eéstand at RT for 4 days. After this period of tineg,
c dows Measromeathyisiodecanedisatn; the reaction 15

m xture is concentrated under reduced pressure and the
residue is triturated with water (ultrasonic bath).
The precipitate is filtered off wth suctigon, washed

with water and ag# fidtered f w th_ sucglion, The
noi st residue is triturated th™di cMor tBane
(ultrasonic bath), G ltered through-a pleated filter
and washed with 20 dichl oronet hane, and the filtrate
I's concentrated under reduced pressure. This gives

TP 0o I e s oo
1- (( 4R, é@m of &gyt thiRy 8 Bin! 31 0Rpmioy)dod thienyd Schloride is added
Cemerat yrar 3 0 e 187 SEPELAORT Br lp B mi o mmon
dodecanet'{)lic g%ﬁ-teghao{ﬁ%%sd slowbpant! the mixtyreDidstirred at RT
2.2 g (1%on4 hmilte mitture s/ fn BRowdd o %ta(r?dzggRgmablﬁgl ?%%s After

HOBt and s (412¢ & of EDC 30 are adde
4 xture F@S gbte?![O gje% i@%%ﬁﬁﬂwﬁ.nqaﬂhﬁfﬁQﬂV&Si@n; the reaction
| | owed fTHXisfey ifiConceritraioe umidghtred iy a@s%umndﬁlhs residue is

oncentr araed VEBPUELT [liedoHic SRS a6 Brecinkatm e itered off
hi gh vacWih sugtien, washed with water and again filtered off with suction.
The moist residue is triturated with dichloromethane (ultrasonic

bath), filtered through a pleated filter and washed with

20 dichloromet_hane, 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)-hydroxyhexyicarbamoyl)undecanoate:

A-t room temperature, 3.07 g (12.6 mmol) of monomethyl dodecane-
dioate are dissolved in 30 ml 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



triturated wwth water (ultrasonic bath), filtered off
with suction, 35 washed with water and filtered off
with suction. The noist crude 17 product is
triturated with dichloronethane, filtered off with
suction, washed with dichl or onkt hane and dried. This
gives nethyl 11-((4R 6R)-4,

5,6-trih -i3-#iR) = Y425 - hydr oxyhexy] - . .
car bamy%ﬁgﬁﬁclgn%@rg%% %lg?ﬁgt%%n?ff@n )ﬁﬂﬂgd 2E7wigh suction,
5 M. 408vashedviwgly | dishjoremathans sand  dried. This gives methyl
11- ( (4R, ARM(4RBF-4 5i 3R X7

22 () - hydr (;(<e}/he>€® | cﬁr%%f %-Ef%"ag&ﬂgé.r@g‘g)gﬁs)('FW"?"‘@Q:"V'“

H: 0 S LT Q2003 H G A(99%omyield).  MW: 407.51;
benper at MS:,408.26 (M+H0, 9 nmol ) of net hyl

11- ((4R 6R)- 4,5, 6-tri hydroxy-3-(R)-hydroxy-2-(S)-hydro
xyhexyl - carbanoyl ) undecanoate are suspended in 75 m

of &ly eSyathelsis and 18 25 m1QUABRRE,564riRydtoly-3L (R Pydroxy-

St r 11 no a0 SO ERR B oy BindE andih i e < v

reaction mxture is concentrated under reduced
pressure; the residue is dissolvegyin wat ggyangy

acidifie dvith conc. hydrochloric cid. T

precipitate OH

suction, 20 shed with water and filiter off§ with
1Guction. The” noist crude product isthecQHtHized

fromabout 100 ml of ethanol, filtered while hot and
precipitated in an ice bath. The precipitate is
filterediof fraQmh temperatore,nashéd gni t (120 mamel) anst  methyl

: . . o

15 ((ar ST SR P SRR S ydonpered
- xyhexyl &% %@PBQ%‘}W%&%BUSMC@G KVS BEf4By elfttinol, and
152??.( gg | (Z&M’r?of gayer_Sang h%?'ugg r&fﬁgﬁﬂﬁi%?%rghﬁth?cds% mmol) are
r OXypr Ogﬁd@z%&} gég Hﬁ§§;ﬁﬂg,ﬂ}%BfQF TLE shows complete conversion.
oxoazet i éwreac';tbhbmmztwe.iiﬂ doncdrtfatedt uide? Feddcsd bresdire; the
30 pent 38¥HLE¥ N GE¥ON AT M Swits) ‘and acidified with conc. hydrochloric
acid. The precipitated crude product is filtered off with suction,
20 washed with water and filtered off with suction. The moist crude
product is recrystaliized from about 100 mi of ethanol, filtered while
hot and precipitated in an ice bath. The precipitate is filtered off with
suctipn, washed with ethanol and dried. This gives 2.2 g (51%) of

| 11-((4R,6R)-4,5,6-trihydroxy-3-(R)-hyd roxy-2-(S)-hydroxyhexyl-

25 carbamoyl)undecanoic acid. MW: 393.48; MS: 394.28 (M+H+).

4) Synthesis of dodecanedioic acid 4-[(25,3R)-3-[(S)-3-
(4-ﬂuorqphenyl)-3-hydroxypropyl]—2~(4-methoxyphenyl)-4—
oxoazetidin-1-yljbenzylamide ((25,3R,4R,5R)-2,3,4,5,6-

30 pentahydroxyhexyl)amide (l):



18 0 OHOI~-HOOHOH NOH O HOHOHWth gentle
heating, 0.63 g (1.45 mmol) of benzylam ne 1|1
(preparation see DE 10064398) and 0.65 g (1.65 mmol)
of the diacid nonoam de (see ggove) are dissolved in
15 M of dry DVWF, 0.25 g 5 (1. mol ) of HOBt and
0.31 g (1.67 mmol ) of EDC are added and the m xture
is stirred at RT for 450 The reaction mxture is
allowed to stand at overni ght. The next norning,
TLC shows conpbat e Aver sion. The reaction m xture
I S concent ratgee g reduced pressure and the
residue is @ ed upeer~Qi gh vacuum The residue is 10
trituratefif wth wate Itmasonic bath), filtePBdHof f
with suction, washed Wt ter™a e 0 ¥h
suction. The crude product Ps recrystalli ZedoH ©8m

i sopropanol. The crystals are finally triturated with

wat er, fWithergehtief fhesiting, sI6Bi @n @l drirel) &hi BeriykRfiine Il

2128 SBSherilion SSETE TG 0m3nd 0.5 (g moR o the diacid

pr opy| ] -Ropaamide (seepabong) )are-dissaived inli15-i gf HheDMH, 0.25 g

T (L5 o0 rin SO PRI i n
1
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) 11 the mixture is stired at RT for 4 h. The reaction mixture is allowed to
S 7, Sl 0 e R T Y ot
11 or TEGCD OB BRI MBdwie: dranseiirated3updenfeduced
dry pyr ipdessurarahdthe residuedsidried under high vacuum. The residue is

triturated with water (ultrasonic bath), fitered off with suction,
- washed with water and filtered off with suction. The crude product is
recrystallized from isopropanol. The crystals are finally triturated with
water, filtered off with suction and dried. This gives 0.38 g (32%) of
dodecanedioic acid 4-[(25,3R)-3-[(S)-3-(4-fluorophenyl)-3-hydroxy-
propyi}-2-(4-methoxyphenyl)-4-oxoazetidin-1-yi]benzylamide
('(2S,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyi)amide (). MW: 809.97,
MS: 810.49 (M+H"). |

Process A2:

1.) 1 1-((28,3R,4R,5R)-2,3,4,5,6-pentaacetoxyhexy|carbamoyl)—
undecanoic acid (lil; R = acetyl):

o] Q
- 0 /U\o g’lk_
Ho\r\/\/\/\/\)l\ W\/O
i XY
YT
At room temperature, 3 mI_ of dry pyridine and 3 mi of acetic
anhydride are added to 0.4 g of 11-((4R,6R)-4,5,6-trihydroxy-3-(R)-

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



anhydride are added to 0.4 g of |

| -((4R, 6R)-4,5, 6-tri hydroxy-3-(R)-

hydr oxy- 2- ('S) - hydr oxyhexyl car banoyl ) undecanoi ¢ aci d
(I'11; R=H, and the mxture iqg Stirred at room
tenperature for 4 h. After the 1 reacti on has ended,
water is added to the reaction mxture and the

m xt ur e i $eactintehas enddd uneesr s

resi due is;n;ﬁ&,rr%tiFr@arﬁ:% tha ] %‘taﬁlégdt\?a%gﬁ%g%@m Figture and the
filtered. The fiTteér r_é'yiag?ﬂe q’@%@ﬁéaedvﬁreﬁswat erheamesidue is
then dri edturdied wituaditte patersanc:filtdrelds THEVREr feSiBud i washed

of with water and then dried i i
k- ((2S. 3R 4R 5R) ~oc ihen drigc UOGeL FRAHGSA ressirea Thisgiyes 0.56 g
)é- l(JsldecaﬂBi c ac?H.%(zﬁﬁRG@SEBQ,M5,Wn%c(zwbdy|hbxy|8ad)amoyl)_
2R, 3R, 4Rubdgecdhoic dcid- : 1. +
(2 B 3%}? e &on: i 693@%8.%4.22 (M+H™),
fl uoégpggpz;i_l\’ ?B-RBARh)g\jgr)ozx%/arsotp);I j -2-(4-nmet hoxyphenyl)-4-o0
Xo0azeyl al =, 28,4R,99)-2,3,4, 0-tetraacetoxy-6-(11-{4-[(2S,3R)-3-[(S)-3-(4-
1-ylj benzy] | ALIHEZS AR (
4 ) PR ZHAGBREY syRSSRRS fﬁﬂwgetﬁﬁ%@wﬁe@ma@udin-
~ 0 O bylbensyleasbamoyliprdetanoylarfifioygl ani gé‘eth{e g v
e, an ’

are di ssqRwegedti)3 m of dried dimethyl formam
120 ng of the carboxylic acid described above, 31 ngy

of N hydroxybenzotriazole and 39 ng of
N-et hyl - N - (3-di ng} hyl anj opyl ) carbodii m de are

added. The r on m re is stirred at room
t enper at ur er ni ght

” then 20 concentrated under
reduced pressure. Th esidue is taken up in ethyl

acetate and the orgéni c@zise is washed with watgr an

dried over magnesium swlfatye. The m xture i% then o
filtered and the filtrate IWWOY
reduced pressure. This gives 90 ng of !

O (4] : 0
(2R, 3R 4R 59)-2, 3, 4, 5-t et raacet oxy- 6- (11- { 4- [ (IS, 3R} 3
-[(S)-3-(4 ¢

1 At room femperature, 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-ethyI-N’—(3-dimethyiaminopropyl)ca'rbodiimide 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 90 mg of
-(2R,3R,4R,58)-2,3,4,5-tetraacetoxy—6-(1 1-{4-[(2S,3R)-3-{(S)-3-(4-

25 ﬂuorophenyl)-S-hydroxypropyl]—2-(4-méthoxyphenyl)-4-oxoazetidin-
1-yl]benZylcarbamoyl}undecanoylamino)hexyi acetate. |
MW: 1020.186.

| 3.)  Dodecanedioic acid 4—[(28,3R)-3-[(S)-3-(4-ﬂuorophenyl)-3-hydroxy—
30 propyl]—2-(4-methoxyphenyl)4-oxoazétidin-1—yI]benzyIamide .
((28,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyl)amide n:



25 ‘

f1 uorophenyl) - 3- hydr oxypropyl j - 2- (4- met hoxyphenyl )-4-0
xoazetidin- 1-yljbenzyl carbanoyl } undecanoyl am no) hexyl
acetate. MAN 1020.16. 3.) Dode,%@nedi oic acid
4-1(2S,3R)-3-[(S)-3-(4-fl uoropfienyl) - 3- hydroxy- 30
propyl j - 2- (4=nmet hoxyphenyl ) 4- oxoazeti di n- 1-yl j benzyl am
ide ((2S, 3R 4R 5R)-2,3, 4,5, 6-pent ahydr oxyhexyl )am de
(I): 20 0O OH F O I~HOHOHiI NOH Nff I1 O
H OH OH 90 ng,ef th npound descri bed above are
treated wi th guani dj in a mxture of ethanol and

di chl oro @ . ives the gl ucam ne derivative
| of MWBDY97. PI‘@M OH OH
11-{4-[1(2S,3R) -3-1(9) - ‘rog

yl]-2-(4- H
nethoxyphenyl) 4- oxoazetldln 1- yI]benzyIcarbanDyIfunde

canoi ¢ aC| N FO OFl O A
sol uti o f“97‘é W& e#mawwi' desgiibpcbabeye gre @ treated with guanidine

triethylinmanenixturé of ethandi reidhyiéermmmetiane s 'ﬁﬂgegges the

ol or oo etheul B aeo8s s Cof © ' ¢

5hydroxybenzotr| azole in 2 m of dinet hyI f or mami de, and

10

15

20

25

t hepigcxsd Be

1) 11{4-[(28,3R)-3-(S)-3-(4-fluorophenyl)-3-hydroxypropyl]-2-(4-

methoxyphenyl)-4-oxoazetidin-1-yllbenzylcarbamoyl}undecanoic
acid (VI):

A solution of 70 mg of amine | and 23 pl of triethylamine in 1 ml of
dimethylformamide is added to a solution of 371 mg of
dodecanedioic acid, 63 pl of diisopropylcarbodiimide and 55 mg of
hydroxybenzotriazole in 2 ml 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% ftrifluoroacetic  acid)/acetonitrile  (0.1%
trifluoroacetic acid) = 80/20 — 10/90). This gives the product of
molecular weight 646.81 (CagH47F 1N20g); MS (ESI) 647.35 (M+H+)

2) Dodecanedioic acid 4-[(2S,3R)-3-[{S)-3-(4-fluorophenyl)-

3-h’yd roxypropyi]-z-(4—methoxyphenyl)-4-oxoazetidin-1 -ylibenzy!-
amide ((2S,3R,4R,5R)-2,3,4,5,6-pentahydroxyhexyl)amide (i):



Is stirred at roomtenperature for 12 h. The reaction
solution is concentrated and separated by H PLC
(Knauer Eurospher-100-10- C18, water (0.1%
trifluoroacetic acid)/acetonit ré'te (0.1% 20
trifluoroacetic acid) = 80/20 -=* 10/90). This gives
the product of nol ecul ar wei ght 646.81 (C38H47F1
N206); Ms (ESI) 647.35 (oM+H+) 2.) Dodecanedioic acid
4-1(2S,3R)-3-[(S)-3-( | uor ophenyp

3- hydr oxypr opyl 1$2- (4%t hoxyphenyl ) - 4- oxoazet i di n- |
-yl ] benzyl - ¥ d

((2S, 3R, 4R, 2,3, 4, %, pept ahydr oxyhexyl) am gdg 44l ) :
21 0OH Fi NHO ™ N i
above for other coupling reactions, reacti®n &f sacid
VI with glucam ne,(VIl; R = H and HOBVEDC in DVF
gives the compound I (R=H). 5 If, instead of

gl ucam nés @e%rbbﬂcﬁbﬁﬂzegﬂokﬂ%ﬂérr@)@*ﬁhg‘féébﬁcﬁis fr@?ction of acid VI
exanmpl e VJ = acetyl) is_used, t conmpound T a _
where R Q'thcéﬁiﬁa"%@ g\é@’ailié . WQCEQB@?BQW 1DMF gives the
(2R, 3R, 4romRpund 3 (R, BHbhet r aacet oxy- 6- (11- chl or ocar bony

- undecgn Kna} h et at VIll;- R = acetyl).: o
8 RO ol B8 e 3 Broftisaiiariig Yetiatie, for
conpounde¥@mpleeVi dRitirgetyl) is (Red, teecgmpoind da seme di= acetyl
In is obtained.

Process C:
10

1.) (2R,3R,4R,5R)-2,3,4,5-tetraacetoxy-6-(1 1-chlorocarbonyl-
undecanoylamino)hexyl acetate (VIil; R = acetyl):

J, A

O YO O\n/ o
o 0

15

The compound of the formula Il (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,3R,4R,53)-2,3,4,5-tetraacetoxy—6-(11-{4-[(28,3R)-3-[(S)—3-(4-
ﬂurophenyl)-S—hydroxypropyl]-2-(4-methoxyphenyl)-4—oxoazetidin-
1 -yl]benzylcarbamoyl}undecanoylamino)hexyl acetate

25. - (IV; R = acetyl):



tetrahydrofuran and thionyl chloride is added sl owy;
the mxture is stirred at roomtenperature for 1 h.
The reaction solution is then concentrated under
reduced pressure and the crude Eroduct is used 20 for
t he next step. 2.) 2

(2R, 3R 4R, 55)-2, 3,4, 5-tetraacet oxy-6-(11-{4-[(2S,3R) -3

-[(S)-3-(4-
f I urophenyl ) - 3- lsydr ox

6pyl | - 2- (4- met hoxyphenyl ) - 4- ox
ar banoyl } undecanoyl am no) hexyl

oazetid in- enz '
acetate 25 MV, R=facetyl): 22 0 OH FN O/ ~NO

' ' OHIVRORAt room
tenperature, amne | dded to the acid chI orudeR

N ~ORhO'R N Yy

shown above in a m xt %MW W
di chl or onet hane, and the m Ikt ur e stiffe oom

t enperature overnight. Work:up gi éps am de 1a&° vhere R
e

= acetyl. Using the nmethod descri bed bel ow, the
activity of the conpound of the fornula | according

to the iAveRHM Qém‘ﬁ%ﬁat@?‘é‘rﬁrﬂﬁ@ | 03 E&%c?% tl‘?é‘ cid, chioride shown

I C acl excr

chol est er,ol absor
bei g (AHOYE Bz M of ByReiDe Andedihlerormeihene: anair mixture

oni ce, Wistsdirredabt rosh 1eehseatuRy 'dviinibAIBIFE ug gives amide IV
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gr oups %hé}gﬁ% fae%% are kept in netabolic ca

where th th a standard diet (Al tromn,
Lage (Li ppe)) The afternoon prior to the

RSO SR N n oo of e
e agcerding ig the invention was examined:

Effect on cholesterol absorption + *H-taurocholic acid 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 (14C-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 HCi/mouse up to 5 pCifrat) 24 hours prior to the peroral
“administration of the test meal ("C-cholesterol in Intralipid® 20,

Pharmacia-Upjohn).

Cholesterol absorption test: 0.25 mimouse 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 ' separateiy in 0.5%/ (methylcellulose
(Sigma)/5% Solutol (BASF, Ludwigshafen) or a suitable vehicle.




20 Additionally, the aninmals are labeled s.c. with

3H TCA (taurocholic acid) (for exanple 1 pC/nouse up

to 5 pCi/rat) 24 hours prior to the peroral

adm nistration of the test neal (14C-cholesterol in
Intralipid(r) 20, Pharnmacia-UgBohn). 25 Chol esterol
absorption test: 0.25 m/nouse Intralipid (r) 20

(Ph;ﬂgmac' a-. Y 'i.ohn) ((spi ked with 0.25 pG_of

14c! BRAEIRISErgHon yolime g the tesicubstancsliy 0.5 miimouse. The test
admsubsthace ds RRIMINRKEEdDIMSRYRASY Jhs 16 YRS HREC ggea?}f @ntralipid

(i BRerOfiR bBoielelar CholaniFrd meeptontosl sui t abl o

vehicle. 23 The adm nistration volume of the test

% my e dpEes. 3r0 UEHEHCNIE o WG S 2d” o lecHlmifation of *ic-

(1 nehalesteral andableteaostialic acktC{T0A) sxdetemhined after 24 hours.
(chol esterol absorption test). 5 The feces are

col ecﬁjed over a period of 24 h: fecal elimnation of
14cthe fiyprssater emaeyedl and thameganized ang aliqupdn\are dncinerated in

det g npxiedte§ (Model 430PUTRackbi®) IthVEERrAiR RECURDLAMIdr 14C-
an

10 RTEHE R VER 30 bR 1) Gelabapsetim ne t he anount
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of 14C- 10 chol esterol which had been taken
up/ gahgﬂ. Eval uati on: Feces sanples: The total
wei ght I's determ ned, the sanple is nmade up with water
t o kecessamplesled vol unme and then honpgeni zed, and an
al I THEO tothP wRYGHOE @B rhfhedd" Gis! MAHBEG A WEith |
ORosE WA Yo 4SS PR s ARLBSA Gt e 10 -

t d

?ﬂéreryfl'é’gat ‘?Qi\(’lr"@f and, dhen diamegsnizegheand) atapfiqunt)is evaporated to

anuirphesy anddhoinetdte@ id dh oXRaRNMALEH 82 fioPn Pa(fkarc(ij for the
an

4 hERSRoR G rpabAgu IR 14binurd saimnle) e arpeanta redigartive *H-
g sH2Apande?6-CGads exﬁ’apo%@edililiﬂfé ambuna't@oﬁ%H@md cﬁémta@'d and
oS I Qse SEes .a

i cr SR ESlerE i ndifel RS SeffiedTaidliS Siorg dRERte). The
baddéon Yaluescantlpse frproum dosesafiedt auntehares interpdlated as those
Li - : f t

0p Bt E‘;ﬂ*ﬁ‘?‘eﬁﬁﬁs‘éﬁﬂ’é&éﬁ%&?‘?‘ﬁé”%ﬁgfrﬁgﬁé*éfﬁr%%%@iﬁf&d on a
Thé’o\éﬁg redp jeeated at mﬁ speltimad from a dose- ef f ect

Liver samples:
The amount of “C-cholesterol taken up by the liver is based on the
administered dose. The EDs, 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.

The EDs value below demonstrates the activity of the compound of the-
formula | according to the invention

Example No. ____EDs {liver) fmg/mouse]
| | : 0.005




curve as the dose at which the uptake of

14C-chol esterol by the liver is halved (50%, based

on a control group. 30 The ED50 val ue bel ow

denonstrates the activity of the conpound of the

formula | according to the invé#tion Exanple No. ED50
(liver) rng/nmousel 35 1 0.005 24 As can be seen from
the,table, the c? oynd of the formula | has v

goofSCHT BereR) tablg.cthe,RoMPREN I iBR) formills | has very
congou@dhbieatm‘oblbwenag@wmﬁr ative conpound Cl was 5
tested as foll ows: The conparative conpound sel ected

was_t he conpound from WD 02/50027 with the nost

si ml harsalubilifyt ofr eompour@H IHand- of the Idompatatdé compouhtl 01 was
#H @gtedlgsgllom% 5 ng of the conpound to be tested was

wei ghed exactly into an Eppendorf cap, and 0.5 m of

the solvent in question (aqueous buffer) was 15 added.

IESTE&D éraﬁ@@ %C shaken at 1% Qhé ?ompound from
hou@&@c}gg Hbl%ﬁ‘mgg SW@rﬁﬁéﬁtUﬁhtroduced into a

centrifuge. Follow ng cent rifugation, an aliquot of
t he super nat ant used to determ ne the anpunt

di ssol ved, usin PLC/ UV anal ysis. The tabl e bel ow
shows thegi 20 r Its obtained: Exanple | Cl pH

conditjzg]w!\se ility in /n Solubilityin/m Wt er
18) <)
(pH) A 88) < @\/

Y\/\/\/\/\/\

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  results obtained:

_ Example 1 C1
pH conditions Solubility in pg/m| Solubility in pg/mi

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 5
FeSSIF 454 18

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




H1.23 <1 pH4.54<1 pH6.82 <1 H3.02<1

FaSSIF 28 5 FeSSIF 454 18 |In the physiol ogi cal

sol vents FaSSI F and FeSSI F (conposition and

preparati ons see Physiol ogically based di ssol ution

tests - Experiences with 25 pabrly sol ubl e drugs,

January 2000, Shaker, |SBN. 3-8265-6962-8) the

sol ubi | i tsy ot; exanple 1 was _determ ned as being 28 and
454PBgMSoluble draigs; JanyarynRep@aShaker, cliBNs Bifi5E062-8) the
val selabfiity dflex@nplcd 1anks YB8tdre{ifdd éselft%?gg? '32(;83Léehd5-£§!45 ug/ml,

signi ficantl ifferept solubility cou
mgfgﬁfpﬁ@é&%}é "g‘B‘?{?F‘F’nﬂE &Wﬁ%eoad&%spéfﬁmqsorf%fm hwere 5 and
t es18 ugAsl, 2e8pediively. Thispsigeidcasthbdaferest Bbilbility could also be

oLk, b EorBERP B o ol AgR o ghe 3666 %0 o

e I nvention
sol eempatgd torB{ROwgIMPonpar ati ve conpound of the 10
formula Cl. Accordingly, the conpound of the fornula I
acggrdi a%gﬁo the i nvention has better availability in
i SREFATAIaNG the spmpeendiof éheyforauda baccardingctorthe dmiention has a

t heB-fold efopa6+7bld BelterbbEIuBINAS HAIF e @YSShraMe @o%r’p%ntdhof the

107 naorp AR, PEpRIGT, HeRbmpPORY oftihecerpkihaccoring o the

avdhvertion het bettesfavalifbility inBlispbRedtoawt ACHe site of action. In

a i f ' f to -- 100

S S 19k OO Dy ol i B car
c _a§t5 piovidadheerapletely fier intengetiost wiih e transpor systehuinl question.
| e ot W0 1 SRl 4 st

of gconmpound 1 and t
15, SEIR) dhses P ke O 400 ana,ara Spibles WHRreas reibe dasg of C1 in

20

of the st \vadecompaltids!inahe @inge §§9|Mgdw&}ld“9§ soluble (in the
deéﬁ 85% L0, adne buffers in the pH range
1. %Et) ﬁf}e%f’ @hg%o'??ﬁ und in question was wei ghed
into a5 mnm neasuring flask. A small anount of 25

Ll Ed t ] th bst . Th .
71 e Stabling of 8pmiEREfa" { sl R8P i BoRiPRFAtRecompRiin C1 i
bufsphitionmas trséed psfeltaves: conpound was

The stability of dissolved compound | and of dissolved C1 was determined
in aqueous 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

30

up to 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

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



centrifuged and the clear supernatant was then tested
for stability in solution for 24 hours at 37C. The
sanpl es were evaluated using HPLC/ UV. The results
obt ai ned for exanple | and Cl1 age shown in the 30
table below Examle |I ClL pH conditions |Increase of
the area of Increase of the area of the the

i MDUhus| dependingon ¢e pHtiwe compdund dbeie RinuldHadedtding to the

4. 9; : pH 0, . B 26.,Thus, .
depingntion ioafcsP2y ulEs dnfee s@ofi e 1 Aidnarsoringly, forms
accivemy-pepdusts tham6dt Somalies amnourdastf b-protilceswitiosgstemic
st aabgort fpg% | ;

y- produ Igf%?ntq h g%ﬁ%%d mal tfae! r?&]a%%vﬁ%@é H%#"%g*%%‘%-d ucts

ith systemic action nean a reduced potential for
unwant ed side-effects. 5 WD 2004/ 087655 27
PCT/ EP2004/ 002690 dC ains: 1. A conmpound of the
formrumlal O OHFI~O0ON~ HOOROH vvNOR OMH
OH OH 5 or a pharmaceutically acceptable salt thereof.
2. A nedi canent, conprising the conpound as clained in
claim1. 10 3. A nedicanment, conprising the conpound
as clainmed in claiml1l and at |east one further active
conpound. 4. A nedicanent as clainmed in claim3, which
- conprises, as further



15 active conpound, one or nore conmpounds which
normalize lipid netabolism 5. A nedicanent as
claimed in claim3 or 4, which conprises, as further
actjve compound, one or nore antidiabetics, hypo- 20
glngaﬁgﬁgﬁﬁ7§55ive conpounds, 2&nt i - adi posePET#ER2004/002690
anorectics, HMG CoA-reductase inhibitors, cholestero
absofghkon inhibitors, PPAR gamma agoni sts, PPAR
al pha agoni sts, PPAR al pha/ gamma agonists, fibrates,
MIP inhibitors, bile acid absorption inhibitors, CETP
i nhibi t oA onfuneEsfithe Bofnsuiagi d adsor bers, LDL
receptor 25 inducers, ACAT Inhibitors, antioxidants,
| i poprotein lipase inhibitors, ATP citrate |yase
i nhi bitors, squal ene®ynthetase inhibitors,
i poprotein (a) antagonists, |lipase inhibitors,
insulins, gwfonyRurgas, biguanides, neglitinides,
thi azol idi dedi.gney’, a-gl ucosi dase inhibitors, active
compou acting on the ATP-dependent 30 potassium
changef@T beta C-\E:;LQD T agoni sts, NPY agpnistsm_f2(§|_I
cannabi noi d reé%pto %PQQLsgéﬁ\ﬁgt#ngtho :
antagoni sts, MC4 agonists,ll orexin agoni'sts, ’LT/LX/“\’
agoni sts, TNF agoni sts, CRﬁ)agonists, CRF B OH OH
ant agoni st s, P-1 derivatives, urocortin agonists,
5(33 agoni sts, MSH (nel anocyte-stinmul ati ng hornone)
~ agonists, 5 CCK-A agonists, serotonin reuptake
~inhibitors, mxed sertonin and noradrenergic
conpound 2 Bhrmagentically aceaptelesaligosriesf.s, gal anin
ant agoni sts, growth hornones, growt h-hornone-rel easing

conpounds,  TRH agoni sts,, decouplin rotein-2 or -3

modul at 2‘r E‘,ed'qaé'b%?tn%@&ﬁﬁwesthe%Rrrﬁg&%ﬂsa%claimed in claim 1.
10(bronocriptine, doprexin), 10 li pase/ anyl ase

i nhi bit - HSD1 i nhi bitors, ACC inhibitors,. .

DPP: | V %m‘%’ﬁaﬁgﬁ- 5%%%{%5(%9@90%@&8%@1%%%0'% 1 and

TR- ( 3- agbldast enefudnghative coespound. A conpound as

claimed in claiml1l for use as a nedi canent for the 15

treatment of disorders of lipid netabolism 7. A
pr deess /¥ Biedicaspent ag claimet dnckain 3;onbichscomptises, as further

15 conpoungcetive cohfPdiifd, | dhe® It fble B PTunB8 WRhickeRormalize lipid
m xing the active cofpoun

OH

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,

F_’PAR gamma agonists, PPAR alpha agonists, PPAR alpha/gamma

agonists, fibrates, MTP inhibitors, bile acid absorption inhibitors,

CETP _inhibi.tors, polymeric bile acid adsorbers, LDL receptor

- 25 inducers, ACAT inhibitors, antioxidants, lipoprotein lipase inhibitors,
ATP citrate lyase inhibitors, squalene synthetase inhibitors,

lipoprotein (a) antagonists, fipase inhibitors, insulins, sulfonylureas,

biguanides,  megiitinides,  thiazolidinediones,  a-glucosidase

inhibitors, active compounds acting on the ATP-dependent

30 -potassium channel of beta cells, CART agonists, NPY agonists,



wi th a pharmaceutically acceptable carrier and

bringing this mxture 20 into a formsuitable for

adm nistration. 8 The use of the conpound as cl ai ned
inclaiml for preparing a nedgganent for the

treatment of hyperlipidema. 25 9. The use of the

conpound as clained in claiml1 for preparing a

medi canenfangabineidderepior A antaganisishbGld receptor antagonists, MC4

concent r ahj@Ristsl @reiﬁ‘i' %ﬁﬁﬁ%ts(’fHﬂ Q@oﬁ%@%\ﬁd agﬁngt AR g onists,

't or | 0scPBFBPe SJiAUPBNS, JBLP-1 1 HlervmEveRse wocor®  agonists,
co(rjrpoundnm agbaisted MSHC! @gﬁ!ltargé - éﬁl@?@léﬁh@g rﬁ‘)rmglqe) agonists,
B canencheh, ML RurksTHbEm, irddeptionn and
OR O H T‘Wa@f@mgld Icompoumtds;h SRIT sagonisid,, bR’ . agonists,
"t e rociSHanSE St BIDY Bclty ardhofong-leasing
OAR QAR NQmpoundg \A lﬁ-lcagmmsts decoupling protein-2 or -3 modulators,
_ leptin  agonists, DA agonists (bromocriptine, doprexin),
10 lipase/famylase inhibitors, 11p-HSD1 inhibitors, ACC inhibitors,
- DPP-IV inhibitors, PPAR modulators, RXR modulators or
TR-p-agonists or amphetamines.

6. A compound as claimed in claim 1 for use as a medlcament for the
15 treatment of disorders of lipid metabolism.
7. 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 cla1m1 for prepanng a
medlcament for treatmg insulin resistance.

12.  An intermediate of the formula IIl
35



in which Ris acetyl, benzoyl, aryl

(C1-C12)-al kylaryl, (Cil-Cl2)-alkyl. 10 14. An
internmedi ate of the formula VIIIl 0 0O RORCO NOR H
O ROORVII 15 in which R iggacetyl, benzoyl, aryl
(C1-C12) - al kyl aryl, (Cl-C12)-alkyl.

R .
0 0 R
HO
R R

i

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

5 13. Anintermediate of the formula IV

in which R is acetyl, benzoyl, aryl (C1-C12)-alkylaryl, (C1-C12)-alkyl.
10 |
14.  An intermediate of the formula VIl

R R
o 0
ol H
WQWO\R
R’ R

VIH

16 in which R is acetyl, 'benZOYI, aryl (C1-Cq2)-alkylaryl, (C4-C12)-alkyl.



