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WD 2004/ 035550 Description 1 Novel bicyclic

inhibitors of hornone sensitive lipase 5

Benzotri azol es are al ready known froma w de range of
fields, such as for exanple photochenm stry (US
4, 255,510, Kodak) or as orexin antagonists (WO

02109039%0 20KB)J03558580, the synthesis for pr epaPOWEP2003/010765
benzotri azol es has been described by Katritzky et al.

inJ. Og. Chem 1997, 62, 4155- 4158. Al so known are
car bamaDescfigtionuse as |ipase inhibitors such as for 10
exanpl e Shankant Patkar et al. in Paul Woll ey,
Steffen B. Petterson (ed), Lipase (1994) 207-227 or

WO 03/ o%@élz&%ﬁﬁrlﬂﬁibﬁ?%%% rh%gn%}?s%nf@)ﬁi‘gekﬁﬁgge possi bl e

to show that benZotri azol esent
i nvention show activity with regard to HSL hor none

sensiti 15 |i pase. The ,inventi on relates to
benzot rég% tggzglpstq{g IsARY Ikgown frgm a wide range of fields, such as for

example photochemistry (US 4,255,510, Kodak) or as orexin antagonists

| (WO 02/020355, SKB). Also, the synthesis for preparing benzotriazoles
has been described by Katritzky et al. in J. Org. Chem. 1997, 62, 4155-
4158. Also known are carbamates for use as lipase inhibitors such as for
example Shamkant Patkar et al. in Paul Woolley, Steffen B. Petterson
(ed), Lipase (1994) 207-227 or WO 03/051842).

Surprisingly, it has now been possible to show that the benzotriazoles of
the present invention show activity with regard to HSL, hormone sensitive

lipase.

The invention relates to benzotriazoles of the formula |,

R1
R2
N\\
N
N/ I
R3
/N Rs
R4 N
0o R7
R5

R6

in which the meanings are:
R1to R8 H,
where one of these radicals R2 or R3 may represent:
‘Br, Cl, CHs, CN, NHz, NO;, CF3, OCHs, phenoxy, benzoyl, CH(OH)-
phenyl, S-cyclohexyl, CO-OCH3;
or
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| R6 20 25 in which the meanings are: Rl to R8 H,
where one of these radicals R2 or R3 may represent:
Br, d, CH3, CN NH2, NO2, CF3, OCH3, phenoxy,
benzoyl, CH(OH) - phenyl, S-cyclohexyl, CO OCH3; or 2
two substituents of this series are: Rl = C and R3 =
CF3 or R2=FandR3=Cl; n an integem fromO, 1 or 2;
and 5 one of the substituents R6 or R7 nmay represent:
R6 CHS;- _

two substituents of this series are:

R1=Cland R3 = CF; or
R2=F and R3 =Cl;
n an integer from 0, 1 or 2; and

 one of the substituents R6 or R7 may represent:

R6 CHs;
R7 CHs, CoHs; CH(CHs)2, C(CH3)s, CF3, Br, Cl, benzyl or
CO-0OC,Hs; or

R6 and R7 are both CH3; or

the ring may contain a double bond instead of R6 and R7 or

RS and R6 or R6 and R7 may together with the carbon atoms carrying
them represent a benzo-fused ring or else if n = 0 may
represent cyclohexanediyl; where in the case of the
R6/R7 ring closure this substituent may be optionally
substituted singly by NH» or NO- or singly or doubly by
OCHjs; and

R7 and R8 together cyclopentyl, diazepine or =CHpg;

where the compounds with R1 to R5 and R8 = H, n = 1 and R6/R7 =
benzo-fused and R1, R3-R8 = H , R2 = CH3 and n = 1 shall be excluded.

~ The invention relates to 'compounds of the formula | in the form of their
racemates, racemic mixtures and pure enantiomers and to their

diastereomers and mixtures thereof.

The alkyl radicals may be either straight-chain or branched. Halogen is

fluorine, chiorine or bromine, in particular fluorine or chlorine.

Preference is given to benzotriazoles of the formula | in which the
meanings are:

R1to R8 H;

where one of these radicals R2 or R3 may represent:
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R7 CH3, C2H5; CH(CH3)2,, C(CH3)3, CF3, Br, d, benzyl
or CO OC2H5; or R6 and R7 are both CH3; or 10 the
ring may contain a double bond instead of R6 and R7 or
15 R5.'and R6 or R6 and R7 nmay together with the carbon
atons carrying themrepresent a benzo-fused ring or
else if n =0 my represent cyclolgexanediyl; where in

‘the case of the R61R7 ring closure this substituent

may be optionally substituted singly by NH2 or NO2 or

singly dt2doubly by OBn3;ClanGNR7NeRd E8;,t QuEif)ephenoxy, benzoyl,
cycl opentyl, diazepine gr = ; where the conpounds

with Rl to R5 and R8 =Q(QH) enyhS ryaiRhexyl, B§-OCH:;

benzo- f d and R1, R3 & i a 5 1

ohar 1 beEsciudea 20 i ENGBr, & NHEROEBR207

conpounds of the formula I in the formof their

racemates, .rgcemc. m xtures.and pure enantioners and :
to thei ?ar’ucﬁar preference Is given td the benzo%r%anges of The formula | in

which the meanings are:

R1to R8 H;

~ where one of these radicals R2 or R3 may represent:
R2 Br, Cl, NO,, OCHs, phenoxy, CO-OCHg;
R3 NHa; or

two substituents of this series are:

R2=Fand R3=Cl;

n an integer from 1 or 2; and

one of the substituents R5 or R6 may represent:

R6 CHs;

- R7 CHs, CF3 or Br; or

the ring may contain a double bond instead of R6 and R7 or

R6 and R7 may together with the carbon atoms carrying them represent a
benzo-fused ring which may optionally be substituted
singly by NH: or singly or doubly by OCHj; and

R7 and R8 together cyclopentyl or

n an integer from 0; and

R6 and R7 may together with the carbon atoms carrying them represent a

benzo-fused ring or cyclohexanediyl; or

benzotriazoles of the formula | in which

R1to R8 H;
where one of these radicals R2 or R3 may represent:
R2 Br, CN, CFs; OCH;, phenoxy, benzoyl, CH(OH)-

phenyl, S-cyclohexyl;



20

di astereomers and m xtures thereof. The al kyl radicals
may be either straight-chain or branched. Hal ogen i's

- fluorine, chlorine or bromne, in partlcular fluorine

or chlorine. Preference is given to benzotriazol es of
the formula I in which the 30 neanings are: Rl to R8°
H, where one of these radicals R2 @ R3 may represent:
3 benzotriazoles of the formula | in which RL to R8 H;
30 where one of these radicals R2 or R3 may represent

R2 Br, ®8 CF3, OCH3, QMBI NG denizoylCof OH) -
d, CN, N2, CF3, OCH3,

phenyl Qhex s
phenoxy,twﬁég’éy Uen%/scﬁ’-f(t@bs%ﬁ&ﬁfﬁ S-cycl ohexyl ,
CO- CCH3 rCEZ R@E,C%, NH2, NO2, benzoyl .

n an integer from 1; and

“one of the substituents R6 and R7 may represent:

R6 CHs;
R7 CHa, CaHs; CH(CHa)z, C(CHa)s, benzyl or CO-OC,Hs;
or

R6 and R7 are both CHj; or
the ring may contain a double bond instead of R6 and R7 or
R5 and R6 or R6 and R7 may together with the carbon atoms carrying

them represent a benzo-fused ring;

where the compounds with R1 to R5 and R8 = H, n = 1 and R6/R7 =

benzo-fused shall be excluded.

Very particular preference is given to the benzotriazoles of the following
structures:



5 Particular preference is given to the benzotriazol es
of the formula | in which the neanings are: Rl to R8

H, where one of these radicals R2 or R3 may represent:

10 R2 Br, d, NO2, OCH3, phenoxy, CO OCH3; R3 NH2; or
two substituents of this series are: R2=IF and R3=
Cl; nan integer from1 or 2; and 515 one of the
substituents R5 or R6 may represent: 20 R6 CH3;  R7
CH3, CF3 or Br; or the ring may contain a doubl e bond
I nstead of g R7 or R6 and R7 may together with

t he carbd wnsfgﬁrrying them represent a

benzo- f us i ch may optionally be substituted
singly by singly or doubly by OCH3; and

—
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~R7 and R8 together cyclopentyl or n an integer fromOo;
and R6 and R7 may together with the carbon atons
‘carrying themrepresent a 25 benzo-fused ring or

cycl ohexanediyl; or 4 R3 CN, Br, C, NO2, benzoyl; or
two substituents of this series are: RL =Cl and
R3=CF3; n an integer from1l; and 5é&ne of the
substituents R6 and R7 nay represent: R6 CH3; R7 CH3,
C2H5; CH(CH3)2, C(CH3)3, benzyl or CO OC2H5; or R6
and R7 are bot ,Nor 10 the ring may contain a
doubl e bond i I ad of R6 and R7 or R5 and R6 or R6
and R7 nmay t og r vvl,'i’jh the carbon atons carrying

~CH
L
S ’
N=
' 0
2y
S °
| Ny
20,
NN O
‘N=N
5
j\ Br
N N
S
N=
F O
Br
» N
\
N-‘:‘:N
j)\ Br
N
N=|



them represent a benzo-fused ring; where the conpounds
with Rl to RS and RB = H h =1 and R61IR7 = 15
benzo-fused shall be excluded. Very particul ar
preference is given to the benzotriazol es of the
following structures: 200CH3 5 0 CH3 55 F s 10 0 C

7
N
N\
(IN

N\
N

)
%ﬂ
T
eV

: 3
N
/
H,N
N e
Cl N\\

e




NN N7 NH CH3 CH3 CH3 8 or the benzotriazol es of
the follow ng structures: CH3 CH3 9 CH3 CH3 5 H3

N
/
N
N
-0

or the benzotriazoles of the following structures:



CH3 OH 5 H3C CH3 CH3 11 CH3 CH3 5 cl
CH3 d

N
O CH

CH

CH3 CH3 CH3 O



5C FF 12 10 0 13 H3 CH3 CH3 5 Cl 14 Very particul ar.
preference is further given to benzotriazoles of the .
foll owi ng structures: 5 CH3




CH3_CI—|31015CI_5CI—|3I—I3C_I—|3CI—|3-CI—BCI-|31'6H35and
t he benzotriazoles of the follow ng structures: CH3
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17 H3C CH3 CH3 C CH3 5 0 Pharnmceutically acceptable
salts are, because their-solubility in water is
~greater than that of the initial or basic conpounds,
particularly suitable for 10 nmedi cal applications.
These salts nust have a pharmaceutically 18 acceptabl e
anion or cation. Suitable pharnaceygically acceptable
acid addition salts of the conpounds of the invention
are salts of inorganic acids such as hydrochloric
aci d, hydrobrom c, ghospharic, netaphosphoric, nitric
and sul furic acid, #nd of yafBrc aci ds such as, for 5

exanpl e, acet| g p suI foni c, benzoic,
citric, ethangsul foni.q,

=N
' o CH;




~fumaric, gluconic, glycolic, isethionic, lactic,
| actobi onic, maleic, malic, nethanesulfonic,
succinic, p- tol uenesul fonic and tartaric acid.
Sui tabl e pharnaceutically acceptable basic salts are
amoni um salts, alkali netal salts (such as sodi um
and_potassiun1salts), al kal i ne earth netal salts 10
(such as magnesium and cal cium salts), trometanop
(2-am no- 2- hydroxynethyl 1, 3- propanedi ol ),
di et hanol am ne Re or ethylenediamne. Salts wth
a pharnaceut|c njgceptable ani on such as, for
exanpl e, uor gacetate |i kewi se belong within
t he franemork theNlnventlon as useful intermediates
for the preparatlon o) 3 of
phar maceutical ly ag pte ¥ andeldg for use in
nont her apeutic, for“exanple i iro, applications.
20 The term "physi ol ogi ca ACti onal derivative"
used herein refers to any physiologically tolerated
derivative of a o Nthe formula | of the
i nvention, fdﬁé%xa ‘ e§§ whi ch on
adninistratlon to a ; uch as, for exanple, a
human is able to for tly or |ndirectly) a
conpound of the fornula I 0 aﬂ actyve netabolite
t her eof .

CH,

O N
O

N
N %
N N g
‘N
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25 Physiol ogically functional derivatives al so include
prodrugs of the conpounds of the invention, as
descri bed, for exanple, in H Ckada et al., Chem

-Pharm Bull. 1994, 42, 57-61. Such prodrugs can be

met abolized in vivo to a conpound of the invention.
These prodrugs may thensel ves be 9 active or not. 19
The conpounds of the invention may al so exist in

vari ous: pol ynmor phous forns, for exanple as anorphous

and cryst1EE|n-NpolynDrphous forms. Al pol ynor phous

cquQunds of the invention belong wthin
K_oF 'the invention and are a further
aspect of e inivention. 5 All references to
"conpound(s) of rdil al " hereinafter refer to
conpound( s) ofo e 'kor a | as described above, and
their salts, solvat nd physi ol ogically functiona
derivatives as described herein. 10 The conpound(s) of

formula (1) may al so be admi nistered in conbination
W th other active ingredients,

Very particular preference is further given to benzotriazoles of the

following structures:

agie
oy
o
38



- The anount of.a-conpound of formula | necessary to
achi eve the desired biological effect depends on a

nunber of factors, for example the specific 15
conmpound chosen, the intended use, the node of

adm nistration and the clinical condition of the
patient. The daily dose is general i§ in the range
from0.3 ng to 100 ny (typically from3 ng and 50 ng)
per day and per kllogran1of bodywei ght, for exanple -
3-10 ny/ kg/ day. ravenous dose nmmy be, for :
exanple, in tite ™ oe<$ron10 3 ng to 1.0 ng/ kg, which
can 20 suitablly be adnﬂﬂlstered as infusion of 10 ng
to 100 ng per ’g‘-q and perG*gune Sui t abl e

i nfusi on sol utions foa t he rposes may contain, for
gy,

exanple, fromO0.1 ng typically froml ng to
10 mg, per mlliliten: Si\ngl e doses may contain, for
exanple, froml ng to 10 g the active ingredient.
Thus, anpoul es for injections may contain, for
exanple, from gy to 100 ng, and singl e-dose
fornul ati ons be adm nistered orally, such
as, for exanpl es or tablets, may contain, for

exanpl e, from D to“hOOO , typically from 10 to 600
ng. For the therapy ovenenti oned conditions,
t he conpounds of fo éq Qﬁ used as the
conpound itself, bu the preferably in the form
of

CH,

N
/
N
N CH,
O ' CH,
| H,C
N
/
NQ\{



30 a pharnmaceutical conposition with an acceptabl e
carrier. The carrier nust, of course, be acceptable
in the sense that it is conpatible with the other
ingredients of the conposition and is not harnful for
the patient's health. The carrier may be a solid or a
liquid or both and is preferably fegnulated wth the
conpound as a single dose, for exanple as a tablet,
which may contain fromO0.05%to 95% by wei ght of the
active ingredi er pharmaceutically active
subst ances na MAse be present, including 5 other
conpounds of a 1 The phar L

conpositions o

of the known pharmaceyti ca ich
essentially consi st TN X | gt edi ents with
phar macol ogi cal |y cept g carriers and/ or

exci pients. 10 Pharnmaceutical conpositions of the

i nvention are those suitable for oral, 15 rectal,

topi cal, peropd N\exanple subllngual) and
parenteral (fg »anpNe subcut aneous, intranuscul ar,

i ntradermal o 4n- nous) adn1n|strat|on although
the nost suitable nDd dn1n|strq5|on depends in
‘each individual case aﬁdcspverlty of the
condition to be

N

%jj

and the benzotriazoles of the following structures:



treated and on the nature of the conmpound of fornula I
used in each case. Coated fornulations and coated

sl owrel ease formul ati ons al so belong wthin the
framework of the invention. Preference is given to
acid- and gastric juice-resistant fornul ations.

Sui tabl e coatings resistant to gast7ic juice conprise
cellul ose acetate phthal ate, polyvinyl acetate
pht hal ate, 20 hyd roxypropyl nethylcel | u |lose

pht hal ate and grioni g pol yners of nmethacrylic acid
and net hyl ne yl atte. Sui tabl e pharnaceuti ca
compounds for @ ad@rni stration may be in the form
of separate uni subh as, for exanple, capsules,

waf ers, suckable 25 t gbl et's O tg@gMets, each of which
contain a defined a nt"Yof t e cdhpound of formula

|; as powders or granules }Qp or suspension
i n an aqueous oOr nonaqueous I| or as an
oil-in-water or water-in-oil nuIS|on These

conpositions may, as already nentioned, be prepared by
any suitable p .sn-'éktlcal met hod whi ch incl udes a
step in which B0 aqtlve ingredient and the carrier
(whi ch may cons one or nore additiona

i ngredi ents) are brought contact. The
conpositions ‘are ge y pY odud&d, by uni form and
honbgeneous m xi ng @ tha actt

CH

aoss

Pharmaceutically acceptable salts are, because their solubility in water is
greater than that of the initial or basic compounds, particularly suitable for

medical applications. These salts must have a pharmaceutically
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21 ingredient with a liquid and/or finely divided

solid carrier, after which the product is shaped if

necessary. Thus, for exanple, a tablet can be

produced by conpressing or nolding a powder or

granul es of the conpound, where appropriate with one

or nore additional ingredients. CiBmpressed tablets

can be produced by tableting the conmpound in free-

flowing formsuch as, for exanple, a powder or

gr anul egicceplable ampm opr tatton. rSuitatbien pHarmdcentieally acceptable acid

gl i dant, ert nt and/ or one
agothesdlis f

surf ace’ \Ove? 1113? RS ?1# gPes LJ%‘@Q‘HPB F&cHlfRe Of inorganic

Mol ded tzaRfset Ssd%;fh” & ph%@ﬁl@r@y 'E&idj' ng, gﬁt’@oromic phosphoric,
conmpound, which is in powder form and i's 10 noi st ened

with anmetaphosphyvicd nific @sdtsulfuric acsiuarubofeongaclﬂ aids such as, for

por or i LR GHET,. PR BE i 0%, Gl apanesuonic

tabl et s fhiadb, glutorid) GyesiEDqseicMic, feliulattdbivhich rAaleic, malic,
flavoring, nor mal | y sucrose and gum arabic or

t r agacamethanssulienicy asyganies pipluenesdifgic sand Hartaric acid. Suitable
conpoun?)hbﬂnggedtﬁgﬂ)t, aggéﬁtaﬁﬁcﬁ%%% g_aﬁgﬁlg% @E@@gﬂ‘u&‘ﬁalts, alkali metal

gl ycerof or 'sucrose’ and 'gum a B :
conposi saltngsech tablsedmm apdr pstassiam adis))iglkdlme earth metal salts

(such as magnesium and calcium salts), trometamol (2-amino-2-
hydroxymethyl-1,3-propanediol), diethanolamine, lysine or
ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as
useful intermediates for the preparation or purification of pharmaceutically
acceptable saits and/or for use in nontherapeutic, for example in vitro,

applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the
mvention, for example an ester, which on administration to a mammal
such as, for example, a human is able to form (directly or indirectly) a
compound of the formula | or an active metabolite thereof.

Physiologically functional derivatives also include prodrugs of the
compounds of the invention, as described, for example, in H. Okada et al.,
Chem. Pharm. Bull. 1994, 42, 57-61. Such prodrugs can be metabolized in
vivo to a compound of the invention. These prodrugs may themselves be

active or not.
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conprise preferably sterile aqueous preparations of a

conpound of 20 fornmula I, which are preferably

isotonic with the blood of the intended recipient.

These preparations are preferably adm ni stered

i ntravenously, although adm nistration nay al so take

pl ace by subcutaneous, intranmuscufl@ar or intradermal

i njection. These preparations can preferably be

produced by m xing the conpound with water and maki ng

t he resulle comp6usds of it inveation enandiscsexisinincvaridus polymorphous

gener al I TP5 PRATPEh#0 aargas 800 rersialing pobforphous forms. Al

active M6 r‘;!ih@us f5has Gﬁﬂ%lbb%buﬁem%é RS ion btt)along within the

suitable f'or rectal admnnistration are 30 pre

in the fflfﬂfn@\wrl@frtbem\@wen@uﬂmelafurhhesasﬁmﬁsnéthmmwbatlon
produced by m xi ng a conpound of the fornula | with

one or nore 22 conventional solid carriers, for

exanpl e JoceferBHESE! fo af%@nﬁi&:@ﬂdpﬂ to*l‘eforhﬁ.ﬁé” i rIﬁaremaﬁer refer to
m xt ure. Pharmaceutical conpositions suitable

t opi cal coswpasmd(hHeofdhe fﬁormtéa | asplastebathlapove, armatrfemsaits solvates
of ol nt etk &8N alyuh ondl 3HFativiR &Y de 8§12 HerSh.

The compound(s) of formula (1) may also be administered in combination

with other active ingredients.

The amount of a compound of formula | necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the
clinical condition of the patient. The daily dose is generally in the range
from 0.3 mg to 100 mg (typically from 3 mg and 50 mg) per day and per
kilogram of bodyweight, for example 3-10 mg/kg/day. An intravenous dose
may be, for example, in the range from 0.3 mg to 1.0 mg/kg, which can
suitably be administered as infusion of 10 ng to 100 ng per kilogram and
per minute. Suitable infusion solutions for these purposes may contain, for
example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter.
Single doses may contain, for example, from 1 mg to 10 g of the active
ingredient. Thus, ampoules for injections may contain, for example, from 1
mg te 100 mg, and single-dose formulations which can be administered
orally, such as, for example, capsules or tablets, may contain, for
example, from 1.0 to 1000 mg, typically from 10 to 600 mg. For the
therapy of the abovementioned conditions, the compounds of formula |
may be used as the compound itself, but they are preferably in the form of
a pharmaceutical composition with an acceptable carrier. The carrier must,
of course, be acceptable in the sense that it is compatible with the other
ingredients of the composition and is not harmful for the patient’s health.
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oil. Carriers which can be used are petrol atum
I'anol i n, polyethylene glycols, alcohols and

conbi nati ons of two or nore of these substances. The
active ingredient is generally present in a
concentration of from0.1 to 15% by wei ght of the
conposition, for exanple fromO0.5 g 2% 10
Transdermal administration is also possible.

Phar maceuti cal conpositions suitable for transdernal

uses canTle camiermeay be @ sdlidsongliiquidl esbethsanthisaiteferably formulated
suitable for long-termclose contact with the

pat i ent ' Wit theyeoMpound asna sinale doss. i xamRie @ dablet, which may

the acti ng j o} NeAd S0l LK | ' ;
Is buffer eéél\ﬂhgrsgi g?&r’%&r"i gtsg‘?%gfg{%me%ﬁt g%;/a\g{r?bé:hn&r%dmnt. Other
di sper seghdrmameutichliysactive substanpes gady ilikewiggobgnpreseat, including

i tabl ti [ di_ent nceptration is  about 1% .
o 38% QIPEF SOMRONES Sl Toums I -1 E0f PhegAPER s, Eompositions of the
possi bi ljh{ntich cd®be Ii8d@&Ed B¢ onBIaHE SMownCpsmaceutical methods,

rel eased by el ectrotransport or iontophoresis as
descri bedhich@ssertiallyl egnsist dPrmaixing: thet ingaddietts ewittc pharmacologically

20 2(6):_31 986). _Furt ti [ di ent
cui cabl PEEPtiRERtiers SR BBBlertS, ot " °
anti di abetics mentioned in the Rote Liste 2001,

chapter 12. They may B i i )
Pharmaceutical compositions of the invention are those suitable for oral,

rectal, topical, peroral (for example sublingual) and parenteral (for
example subcutaneous, intramuscular, intradermal or intravenous)
administration, although the most suitable mode of administration depends
in each individual case on the nature and severity of the condition to be
treated and on the nature of the compound of formula | used in each case.
Coated formulations and coated slow-release formulations also belong
within the framework of the invention. Preference is given to acid- and
gastric juice-resistant formulations. Suitable coatings resistant to gastric
juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropylmethylcellulose phthalate and anionic polymers of
methacrylic acid and methyl methacrylate.

Suitable pharmaceutical compounds for oral administration may be in the
form of separate units such as, for example, capsules, wafers, suckable
tablets or tablets, each of which contain a defined amount of the
compound of formula |; as powders or granules, as solution or suspension
in an aqueous or nonaqueous liquid; or as an oil-in-water or water-in-oil
emulsion. These compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which includes a step in which the
active ingredient and the carrier (which may consist of one or more
additional ingredients) are brought into contact. The compositions are

generally produced by uniform and homogeneous mixing of the active
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be conbi ned with the conpounds of the formula I of the
invention in 25 particular for a synergistic

i mprovenent. of the effect. Adm nistration of the
active ingredient conbination may take place either by
separate adm nistration of the active ingredients to
the patient or in the formof con®{ nation products in

“which a plurality of active ingredients are present

i n one pharnmaceutical preparation. Mdst of the active
i ngr edi émgrediens withh 30iquid endar dindlysdivideedsolid taweiet/Skfter which the

D|ctionar of US nternat|o | Dru Nanmes, US

Phar mac®p %Ct 'ﬁoé&%"? df Negessary. R&H%ifﬁge‘%’ia&n&?n@ daklet can be
insulin S X

Lantus( P Sdgg mﬁf)ﬁ‘?réé’s?ﬁ%n? rﬁb‘lﬂmga gé{o%de? 8FPyBnules of the
f ast - actcpngaqundulwh&re(mophﬁi%mﬂﬁloma)r matéR-gkdditional ingredients.
derivati s such or anpl t hos i sclgsed in .

VIO 98/ 055 %%Riﬁ Ee%’rgﬁu%:ﬂ% %ﬁ"refi athe etpound in free-
hypog| y(ﬂ%er@ f%ﬁh' ‘éﬁchngée%?r‘éﬁamﬂ]ﬁe é’rﬁb\ivd?nefcﬁre hN@es, where

hypogl ycem ¢ active ingredients include erab
sul fonyIappmgawnn@iuadnwiﬂ'nasblndeglglldlant dBert diluent andfor one (more)

oxadlaz | t.hi azal j di nedi uco S

i b 1 SPERCGEGIERrart 38R0l & 4 EuRHE Inathih ke tabiets can
be produced by molding the compound, which is in powder form and is
moistened with an inert fiquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual)
administration comprise suckable fablets which contain a compound of
formula | with a flavoring, normally sucrose and gum arabic or tragacanth,
and pastilies which comprise the compound in an inert base such as
gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration
comprise preferably sterile agueous preparations of a compound of
formula |, which are preferably isotonic with the blood of the intended
recipient. These preparations are preferably administered intravenously,
although administration may also take place by subcutaneous,
.intramuscular or intradermal injection. These preparations can preferably
be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. Injectable compositions of the
invention generally contain from 0.1 to 5% by weight of the active
compound. |

Pharmaceutical compositions suitable for rectal administration are
preferably in the form of single-dose suppositories. These can be

produced by mixing a compound of the formula | with one or more
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10 agoni sts, potassium channel openers such as, for
exanple, those disclosed in WD 97/26265 and WO

99/ 03861 of Novo Nordisk AI'S, insulin sensitizers,
inhibitors of |iver enzymes involved in the
stimulati on of gluconeogenesis and/ or glycogenol ysis,
nmodul at ors of gl ucose uptake, conppunds which alter
lipid nmetabolism such as antihyperlipidemc active 15
ingredients and antilipidem c active ingredients,

conpoundpnvbntidnal esblidecartiens] fontexdsenpl@RARoandufterR and shaping the
agoni sts and active ingredients which act on the
ATP-depé'ﬁ%!th"g FUXHER| um channel of the beta cells. 20

In one enbodi nent of the invention, the conpounds of

the formula | are admnistered in conbination wth an

HMCCoA rRithmitagsatical hedrnpositisns sudtables fory &spgiedli ase on the skin are
fluvast at iip, tﬁravaﬁt tin, |ovastatin, atorvastatin,

cer i vastPAfeRaDIY iR 3% 3 Of Qintmend feeamsy deliane Masts. spray, aerosol or

i nventi oy, e%é?}ﬁel?so'm%ﬁ‘dé‘arpfbet !El%ﬁ& Oér'?é“'g%trblagx?ﬁoﬁr I4Rolin, polyethylene

adm ni ster n conbination with a choles
absor pt igycolgylbdhals aalcbomamatibos of taopbremoez affi thiebe substances.

it :nsgﬁf : gﬁie %)‘?ﬁ&%gﬁey le' gé ﬁpﬁgq%g?%é’%nﬁﬁ }a cgrg;tetr]'n?ration of from 0.1 to

15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be in the form of single plasters which
are suitable for long-term close contact with the patient’s epidermis. Such
plasters suitably contain the active ingredient in an aqueocus solution which
is buffered where appropriate, dissolved and/or dispersed in an adhesive
or dispersed in a polymer. A suitable active ingredient concentration is
about 1% to 35%, preferably about 3% to 15%. A particular possibility is
for the active ingredient to be released by electrotransport or
iontophoresis as described, for example, in Pharmaceutical Research,
2(6): 318 (1986).

Further active ingredients suitable for combination products are:

all antidiabetics mentioned in the Rote Liste 2001, chapter 12. They may-

be combined with the compounds of the formula | of the invention in
particular for a synergistic improvement of the effect. Administration of the
active ingredient combination may take place either by separate
administration of the active ingredients to the patient or in the form of
combination products in which a plurality of active ingredients are present
in one pharmaceutical preparation. Most of the active ingredients listed
below are disclosed in the USP Dictionary of USAN and International Drug
Names, US Pharmacopeia, Rockvilte 2001.
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adm ni stered in conbination with a PPAR gamma agoni st
such as, for 30 exanple, rosiglitazone, pioglitazone,
JTT-501, d 262570. 24 In one enbodi nent of the

i nvention, the conmpounds of the formula |I are
adm ni stered in conbination with a PPAR al pha agoni st,
such as, for exanple, GW9578, GAE¥647. 5 In one
enbodi ment of the invention, the conpounds of the
formula | are admnistered in conbination with a

m xed PRaRdeEbeties deolude agutin sind insulirh dedivatheis suchngd, efor example,
GW 1536, AVEL8042, AVE 8134, AVE O Qr. .as . . .

descr i béant%‘@\»%%m@wwm/mm!? 640 Jrsbacting. insulins (see
10 In o { RN f ' K : ;
of the %%’%‘}?S@}gm’a‘h%ﬁﬁgﬂ }aérge Cﬁn%ségan%%ghﬁgﬁﬂ%% HlSdOSGd n
a fi br aWOQH088E]| of oNoex Maridisk Af@nahdbowle, effective hypoglycemic

cl ofi br at{s, bezaf.i brate. In one enbodi nent of the
i nvent i 8A1VE MPredfBSunds of the formula | are 15

adm ni stered in conbination with an MIP inhibitor such
as, for exanple, inplitapide, BM5-201038, R-103757.
I n one dhBodialyreffestive hypoglxertiio mctivadngredientadsclofie, preferably,

the fo”sndlfgm}iur%%%, biguanidines, meglitinides, oxadiazolidinediones,
thiazolidinediones, glucosidase inhibitors, glucagon antagonists, GLP-1
agonists, potassium channel openers such as, for example, those
disclosed in WO 97/26265 and WO 99/03861 of Novo Nordisk A/S, insulin
sensitizers, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis andfor glycogenolysis, modulators of glucose uptake,
compounds which alter lipid metabolism, such as antihyperlipidemic active
ingredients and antilipidemic active ingredients, compounds which reduce
food intake, PPAR and PXR agonists and active ingredients which act on

‘the ATP-dependent potassium channel of the beta cells.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an HMGCoA reductase inhibitor such as
simvastatin, fluvastatin, pravastatin, lovastatin, atorvastatin, cerivastatin,

rosuvastatin.

In one embodiment of the invention, the compounds of the formula | are
- administered in combination with a cholesterol absorption inhibitor such

as, for example, ezetimibe, tiqueside, pamaqueside.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist, such as, for
example, rosiglitazone, pioglitazone, JTT-501, Gl 262570.
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adm nistered in conbination with bile acid absorption

i nhibitor (see, for 20 exanple, US 6,245,744 or US

6, 221, 897), such as, for exanple, HVWR 1741. 25 In one

enbodi nent of the invention, the conmpounds of the

formula | are admnistered in conbination with a CETP

i nhibitor, such as, for exanple, 24T-705. In one

enbodi ment of the invention, the conmpounds of the

formula | are admnistered in conbination with a

pol yner ile driel emboditherdsafrthe itvention, dise cofrpouedaraslitee formula | are

of the [APBRIIAS PnEoBBIRRaRdYL &5 IFRRRCBROSHIREL such as, for
adm ni s A th an LDL receptor
inducer%?hﬁg)é ngﬁglza% ) such as, for exanpl e,

HVR1171, HWVR1586. 5 In one enbodlnent of the
i nventi

t he f .the for are
bt ni 08,08 SHBBARRATIT 5% TNATHICR, DAPMEGHIER (G the formuia | are
such as adnfihisterd8gPhecombination with a mixed PPAR alpha/gamma agonist,

such as, for example, GW 1536, AVE 8042, AVE 8134, AVE 0847, or as
described in WO 00/64888, WO 00/64876, WO 03/020269.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate such as, for example,
fenofibrate, clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor such as, for example,
implitapide, BMS-201038, R-103757.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with bile acid absorption inhibitor (see, for
example, US 6,245,744 or US 6,221,897), such as, for example, HMR
1741.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, such as, for example,
JTT-705.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorbent such as,

for example, cholestyramine, colesevelam.
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avasi m be. In one enbodi nent of the invention, the

conpounds of the formula | are 10 adnministered in

combi nation with an antioxi dant, such as, for exanple,
OPC-14117. In one enbodi ment of the invention, the

conmpounds of the formula | are admnistered in

conmbination with a lipoprotein |i@&e inhibitor, such

as, for 15 exanple, NO 1886. |In one enbodi nent of the

i nvention, the conpounds of the formula I are

admi ni streoael émbadimient af theninvientioanthéTeeropoursdseof theesformula | are
i nhi bitor, .such exanpl e

enbodi nBAIstef ‘Pn9%'ﬁ£’1 ngHony Wghcéﬁpiﬁﬁdée?ﬁp%?rhénducef (see US
formul aglasar 2) GBS 67 é@amﬁiecﬂmﬂﬁh Wmsés.a

squal ene’ syht tase I nhi bitor, &such. r exanpl e,
BNB—188494 25 I n one enbodlnent of the i nvention, the
i stered

' ft | I
conb nath gieaiedmenbsh it ventShalis: GuRPSindd gt fhe,formuta 1 are
for exaaRifistefdd HcomBihalibl Withnars AGATinhibitor, such as, for example,

avasimibe.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an antioxidant, such as, for example,
OPC-14117.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor, such as, for
example, NO-1886.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an ATP-citrate lyase inhibitor, such as,
for example, SB-2049890. '

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

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein(a) antagenist, such as, for

example, CI-1027 or nicotinic acid.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipase inhibitor, such as, for example,

orlistat.
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"I'n one enbodi ment of the invention, the conpounds of

the formula | are 30 adninistered in conbination with
a lipase inhibitor, such as, for exanple, orlistat.
26 In one enbodi nent of the invention, the conpounds
of the formula | are admnistered in conbination wth
insulin. In one enbodi nent, the caogpounds of the
formula | are admnistered in conbination with a

sul fonyl urea such as, for exanple, tol butam de, 5

gl i bencliasnd@emigidimient detheringdntivrp tiie cempoundsef the formula | are
enbodi nent,, the conpounds of the fornmula | are

adni ni st@@sndgistered fpeemRination with iIRselithi guani de, such
as, for exanple, netformn. In one further enbodi nent,

t he compounds of the fornmula | are 10 adm nistered in, )
conbi natlh erenbedimestyithe campeunds oh thesformyla kargrasinainistered in
repaglini . i o ‘
ropat! Wotifindibatifhy SRAShIERLa s 0FaE BPERITBIC otbimice,

t hi azol igibseclamide, glipizideass glfmepieidenpl e, troglitazone,
15 ciglitazone, pioglitazone, rosiglitazone or the
compounds di sclosed in WO

In one embodiment, the compounds of the formula | are administered in

combination with a biguanide, such as, for example, metformin.

In one further embodiment, the compounds of the formula | are
administered in combination with a meglitinide, such as, for example,

repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione, such as, for example, troglitazone,
ciglitazone, pioglitazone, rosiglitazone or the compounds disclosed in WO
97/41097 of Dr. Reddy's Research Foundation, in particular 5-[[4-[(3,4-
dihydro-3-methyi-4-oxo-2-quinazolinylmethoxy]phenylimethyl}-2,4-
thiazolidinedione. '

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

or acarbose.

in one embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, such as, for example, tolbutamide,

glibenclamide, glipizide, glimepiride or repaglinide.

In one embodiment, the compounds of the formula | are administered in

combination with more than one of the aforementioned compounds, e.g. in
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97/ 41097 of Dr. Reddy's Research Foundation, in
particular 5-[[4-[(3, 4- dihydro-3-nethyl-4-o0xo0-2-qu

i nazol i nyl met hoxy] phenyl ] met hyl ] -2, 4-

t hi azol i di nedi one. 20 I n one enbodi nent, the conpounds

of the formula | are adm nistered in conbination with

an a-glucosi dase inhibitor, such a&7 for exanple,

mglitol or acarbose. In one enbodi nent, the

conmpounds of the fornmula | are adm nistered in 25

conmbi natdoenbination withaatsiu&fenylnmadhdnneﬁbﬁmih adthsasulfonylurea and
t he ATP- dependent $S| um ch nel] qf the bet

g g a Cﬁ| I 31 . .
such as,aceHROsex Arpagini ggmm dp§tﬂ@n@p A guifonylurea, insulin
glipizi qa‘?rd rﬂbﬁgﬁrﬁihrin@ﬁllﬁ’énﬂﬁ%ﬁiézphg%su!ﬂw 8R& lovastatin, etc.

enbodi nent, e cohpounds of ormul a are
adm ni stered in 30 conmbination with nore than one of

w th o JRbiP PBaSIREAans sefiungs ofthe BRHAH A8 Agministered in
and ac %roﬁﬂﬁﬁatloh%ﬁﬂ | ARt emétﬁ‘lﬂaﬁﬂﬁé f(ﬁé“'Oocauﬁ‘éJéHdhe?d?ﬁme—regulated

a sulfonylurea, insulin and netformn, insulin and
troglit etmrsenph m@uemwesaaaenng@i@tamhﬁn, @nxiets and gastric emptying in

further SEROASTRANa, A%t 8 TR 95medne' 3Rd " eboflc 'Ré¥elreh (2001),
33(9), 554-558), NPY antagonists, e.g. naphthalene-1-sulfonic acid {4-{(4-
aminoquinazolin-2-ylamino)methyl}- cyclohexylmethyl}amide hydrochioride
(CGP 71683A)), MC4 agonists (e.g. 1-amino-1,2,3,4-tetrahydronaphthalene-
2-carboxylic acid [2-(3a-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-
hexahydropyrazolo{4,3-c]pyridin-5-yi)-1-(4-chlorophenyl)-2-oxoethyll-amide;
(WO 01/81752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin4-ylurea hydrochloride (SB-334867-A)), H3 agonists
(3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-tetrahydroimidazof4,5-c]pyridin-
5-yl)propan-1-one oxalic acid salt (WO 00/63208)); TNF agonists, CRF
antagonists (e.g. [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-
4-ylldipropylamine (WO 00/66585)), CRF BP antagonists (e.g. urocortin),
urocortin agonists, B3 agonists (e.g. 1-(4-chloro-3-methanesulfonylmethyl-
phenyl)-2-[2-(2,3-dimethyl-1H-indol-6-yloxy)ethylamino]-ethanol
hydrochloride (WO 01/83451)), MSH (melanocyte-stimulating hormone)
agonists, 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
triflucroacetic acid salt (WO 99/15525)), serotonin reuptake inhibitors (e.g.
dexfenfluramine), mixed sertoninergic 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 (6-benzyloxy-1-(2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-
1H-isoquinoline-2-carboxylic acid tertiary butyl ester (WO 01/85695)), TRH
agonists (see, for example, EP 0 462 884), uncoupling protein 2 or 3
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~conbi nation with CART nodul ators (see

"Cocai ne- anphet am ne-regul ated transcript influences
energy netabolism anxiety and gastric enptying in

m ce" Asakawa, A, et al., M: Hornone and Metabolic
Research (2001), 33(9), 554-558), NPY antagoni sts,
e.g. naphthal ene-1-sulfonic acid 28 [(4 10

am noqui nazol i n-2-yl am no) met hyl ] - _

cycl ohexyl net hyl }am de hydrochloride (CGP 71683A)),

MC4 agomoﬁumt@e, deptin agonists (see, for example Lee, Daniel W.; Leinung,
1-amino:- 1, t rahydr onapht hal ene- car Box ylic
acid [2 %szga vetayarArgnaxMaring; @5?3@06 atricia. Leptin agonists

A kT DA A O

ant agon{Z0d ),( e26(9),1- ( B7%edd)| b&Ar 0aganikist - drymdchdine, Doprexin),

EéBE’]SgZ‘ o hié' Vae 45@;)%6& %" RR! 85/48860), PPAR modulators (e.g.
(3 oy phooniraisios rr i brslor R ad gy O of m daz

o[ 4,5-c yr| yl")y propan-1-one 6xalic acid salt

(WO 00/ 63208)) TNF agoni sts CRF antagoni sts (e.qg.

[ 2- met h trimet

pheny! ) PPQ %ﬂ@gme&iﬂ Ith%ﬂ'é\f?ﬂﬂ@nyﬂ]%pﬁ]%@ﬂtlgﬁ]1ﬂgre@mt is leptin;
Do Go508ad, fof BaiBIdITEBADRLAIES NG thbHeREAE Labof #ptn', Salvador,
agoni sts (e.g.

urocortin ‘agoni
1- (4- chUameF 3GomdémAatubsionidviet Hyruhbeck, Gema, Expert Opinion on

P o] Phalfiatah e B 26100ad615-18%% ochl or i de (NO

01/83451)), MsSH (nel anocyte-stinulating hornone)

In one embodiment, the other active ingredient is dexamphatamine or
amphetamine.

In one embodiment, the other active ingredient is fenfluramine or
dexfenfluramine.

in another embodiment, the other active ingredient is sibutramine.

In one embodiment, the other active ingredient is orlistat.

in one embodiment, the other active ingredient is mazindol or

phentermine.

In one embodiment, the compounds of the formula | are administered in
combination with bulking agents, preferably insoluble bulking agents (see,
for example, 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
Héchst, 65926 Frankfurt/Main)). Combination with Caromax® is possible in
one preparation or'by separate administration of compounds of the
formula | and Caromax®. Caromax® can in this connection also be
administered in the form of food products such as, for example, in bakery
products or muesli bars.




agoni sts, CCK-A agoni sts (e.qg.

{2-[4-(4-chloro-2, 5- dlnethoxyphenyl) 5- (2-

- cycl ohexyl et hyl )t hi.azol - 2-yl car banoyl ] -5, 7-di net hyl i nd
ol -1-yl}acetic acid 25 trifluoroacetic acid salt (W
99/ 15525)), serotonin reuptake inhibitors (e.g.
dexfenfluram ne), m xed sertoni nerzgc and

nor.adr energi ¢ conpounds (e.g. WD 00/71549), 5HT

agoni sts e.g. 1-(3-ethyl benzofuran-7-yl)piperazine
oxalic acid salt (WO 01/09111), bonbesin agoni st s,

gal ani n ant agoni st's, romﬁh hor npne

.. human
growt h HoW ?PP@C@W? tﬂﬂirer\’@ﬂés\df@l%!‘aﬁo ingfiraifhgresnpounds of
(6- benzyyj, .
i i sopr o)éy?a?‘ﬁ’%”é@f’hg’fﬂéa%ea% JT§78; 0%, e Bigrementioned compounds and
H- i soquioptibhaky neardoowipre cother dhHagniacalogidaliyy hotest substances is
(WD 01185695)),, TRH  agonjsts . (see, for ex
362 884YSORIEYA8! (TR ook é'g%rp@tg‘aﬂ%oqﬂr@%rﬁfby the present
leptin jopbitiehs (see, for exanple, Lee, Daniel W;
Lei nung, Nﬁ?thew C.; Rozhavskaya- Arena, Marina;
Grasso, Patricia. Leptin agoni sts -as a potenti al
approach to the treatnent of obesity. Drugs of the
Future (2001), 26(9), 873-881), DA agonists
(bronocriptine, Doprexin), |ipaselanylase inhibitors
(e.g. WD 00/40569), PPAR nodulators (e.g. WO
- 00178312), RXR nodulators or TR-(i agonists.



I n one enbodi nent of the invention, the other active
ingredient is leptin, see, for exanple, "Perspectives
in the therapeutic use of leptin", Salvador, 10 '
Javi er; Gonez- Anbrosi, Javier; Fruhbeck, Gema, Expert
Opi.nion on Pharmacot herapy (2001), 2(10), 1615-1622.

I n one enbodi nent, the other activ@)ingredient is
dexanphatam ne or anphetam ne. 15 I n one enbodi nent,
the other active ingredient is fenfluram ne or
dexfenfluram ne. |In another enbodi nent, the other
active |ngred|ean|s sibutramne. |In one e 0 -nt,

t he ot her achi vé¢ |nored|ent is orlistat. d

enbodi msn pactive ingr edpent |s rhaz ndot” or
20 phent ermes I n one enbodlggpt ounds of

the fornula j are adm nistere N conblnatlon W th
bul ki ng age&htsq pref bl §sC4 echul ki ng agents
(see, for exg { (Zunft H J; et

al., Carob p
hyper chol est
Cct), 18(5),
product from

o \Q\/\/\/
SB-204590 |
J@v\

NO-1886

. . > tergat ment ‘Upc-mw
oYeni @, ADVANCES,] N THERAPY (2001 Sep-
30-6.) Caronmax is®a carob-containing

Ie} OH
OH O
HSC%\/\ /\/j(CHS
O
H,C CH:3

Cci-1027

BMS-188494

o
o cH,
o)
L 1/\ / Gl 262570
N 0 o) H

JTT-501

The benzotriazoles of the invention of the formula | are prepared by
‘methods which are known per se, e.g. by acylation of substituted or

unsubstituted benzotriazole 2 with carbamoyl! chlorides 3 (method A), or in



10

15

Nutrinova, Nutrition Specialties & Food Ingredients

-GrbH, 1 ndustriepark -Hochst, 65926 Frankfurt/Min)).

Combi nation with Caromax(r) is possible in one
preparation or by separate adm nistration of conpounds
of the 30 formula | and Caromax. Caromax(r) can in
this connection al so be adn1n|ste39d in the forn1of
food products such as, for exanple, in bakery

~products or nuesli bars. 29 It will be appreciated
that evewy stagdsby eeamingi mtzmazaﬂes withqeaegend sindf further reaction

the invention with one or of the aforementi oned
corrpoundg Bﬁdresé'ﬂlnlgohﬁﬂ‘l‘%}“me%?rbﬁﬁweCB'PHQ? with amines or anilines
phar nac%lngg,h ky active substances is 5 regarded as

Wtithin

falling ‘he protection conferred by the present
i nvention. JTT-705 NO 1886 BMS-188494 JTT-501 C
' R1 _ -
R2 N, CI)\ AL R2
\N + N - N\\
/ o R7 N
R3 N N/
R3
R4 B ke }\ An
R4 N
o
R5
R6
2 3 1
()n
/ R8
R1 . c:)/\ R1 N
R7
R2 N ¢ R2 N
\ 0 RS
N / R6
/ —_— N _ 1
R3 N R3 )\
R4 R4 Cl

(18]
Ieh

Since acids are usually liberated in these reactions, it is advisable to add
bases such as pyridine, triethylamine, sodium hydroxide solution or alkali
metal carbonates to increase the rate. The reactions can be carried out in
wide temperature ranges. It has usually proved to be advantageous to
operate at from 0°C to the boiling point of the solvent used. Examples of
solvents employed are methylene chloride, THF, DMF, toluene, ethyl
acetate, nheptane, dioxane, diethyl ether.

The compounds of the invention of the formula | have a surprising
inhibitory effect on hormone-sensitive lipase, HSL, an allosteric enzyme in
adipocytes, which is inhibited by insulin and is responsible for the




10

15

20

25

30

SS-204990 . HO C1-1027 OH The benzotriazol es of the
invention of the fornula | are prepared by nethods
whi ch are known per se, e.g. by acylation of
substituted or 5 unsubstituted benzotriazole 2 with
car banoyl chlorides 3 (nethod A), or in 31 two stages
by reacting benzotriazoles wth phgsgene and further
reaction of the resulting benzotriazol ecarbonyl
chloride with amnes or anilines (method B). RlL R4 5

2 Rl Cl preakdown of fats in fat cells and thus for the transfer of constituents of
fats into the bloodstream. Inhibition of this enzyme thus corresponds to an
insulin-like effect of the compounds of the invention, which eventually
leads to a reduction of free fatty acids in the blood and of blood glucose.
They can thus be employed in metabolic derangements such as, for
example, in non-insulin-dependent diabetes mellitus, in diabetic syndrome,
in syndrome X and in direct pancreatic damage.

An inhibition of HSL in beta cells should lead to a direct recovery of insulin
release (M. Winzell et al., Diabetes, Vol 52, August 2003, 2057-2065). Thé
compounds of formula | according to the present invention can therefore

also be used for insulin release.

The effect of the compounds of the invention of the formula | was tested in

the following enzyme assay system:
Substrate preparation:

Preparation of NAG (NBD monoacyl glyceride) substrate:

6 mg of phosphatidylcholine and 6 mg of phosphatidylinositol are each
dissolved in 1 ml of chloroform. 10 mg of NAG are dissolved in 1 ml of
chloroform. Two parts of phosphatidylinositol solution (e.g. 83.5 ul) and
one part of phosphatidylcholine solution (e.g. 41.5 pl) and 100 pl of NAG
solution are pipetted together into plastic scintillation vessels (final
concentration in the assay: 0.0375mg of phospholipid/mi;
0.05 mg/NAG/mI). The chioroform (225 i total volume) is completely
removed by passing a stream of N2 over. The dried substrate can be
stored at 4°C for up to 3 days. To prepare the phospholipid
vesicles/micelles with intercalated NAG (on the day of the assay), the
dried substrate is taken up in 20 ml of assay buffer (25 mM Tris/HCI,
pH 7.4; 150 mM NaCl) and [lacuna] two ultrasound treatments with an
ultrasonic probe (Branson Sonifier Type 1, standard microtip). 1st

treatment setting 2, 2 x 1 min, inbetween 1 min on ice each time; 2nd




10

15

20

25

30

R6 3Cl RRC R-, NR3 R4 2 N- RBRRL R RL R4 N

33

treatment setting 4, 2 x 1 min, inbetween 1 min on ice each time. During'

this procedure, the color of the substrate solution changes from yellow
(extinction maximum 481 nm) to red (extinction maximum .550 nm) owing
to intercalation of NAG between the phospholipid molecules in the
vesicles/micelles. Before use as substrate (within the next 2h), the

solution is incubated on ice for a further 15 min.
Indirect NAG assay:

The assay is carried out in 1.5 ml Eppendorf vessels or 96-well plates at
30°C for 60 min. To find HSL inhibitors, 10 ul of the test substance are
introduced into assay buffer (25 mM Tris/HCI, pH 7.4; 150 mM NaCl) in
the presence of 16.6% DMSO. 180 pul of the substrate solution (20 pg/nﬁl
phosphatidylcholine, 10 ug/ml phosphatidylinositol, 50 pg/ml NAG in assay
buffer) are added. After preincubation at 30°C for 15 min, 20 pi of the
enzyme solution in assay buffer (diluted 1- to 4-fold are pipetted in, and
the extinction at 480 nm is immediately measured in a cuvette photometer
(0.5 ml cuvette) or microtiter plate reader. After incubation at 30°C for
60 min, the extinction is measured again. The increase in extinction at
480 nm is a measure of the enzymic activity. Under standard conditions,
20 ng of partially purified HSL lead to a change of 0.4 = 4000 arb. units in

extinction.
Direct NAG assay:

As alternative to measurement of the change in extinction of the substrate
solution, the products of the HSL reaction are investigated by phase
separation/thin-layer chromatography. For this purpose, 1.3ml of
methanol/chloroform/heptane (10:9:7) and then 0.4 mi of 0.1 M NaOH are
added to the incubation mixture (200 pl total volume, see indirect NAG
assay) in 2 ml Eppendorf vessels. After vigorous mixing (10 sec), phase

separation is initiated by centrifugation (SOOxg, 20 min, room
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INR5S5 R N-~C O15 Since acids are usually

liberated in these reactions, it is advisable to add

10 bases such as pyridine, triethylamne, sodium

hydr oxi de solution or alkali netal carbonates to

increase the rate. The reactions can be carried out in

W de tenperature ranges. It has usgglly proved to be

advant ageous to operate at fromOC to the boiling

poi nt of the solvent used. Exanples of solvents

enpl oy edemperatatd)y | Equivalehbr valemes Hie. g(EjDMM ale] ueélhetaken from the
ethyl 15 acetate, pt ane,, di oxane,, di et her . . .
Theycom%lh'ﬁegs d%pn%é)rﬁ%@eWOﬁ\eomwowtnﬁghnm ifndstegmined in a

surpri S'p{?_@torh@@r FPPrtIang Ehl%ﬁ)eﬁ@%r'éBHg ﬁ%nﬁhhééfﬁs phase is dried

l'i pase, an a osterl enzyne |

whi ch i {SpebdWat)ednd thémakem upnid $Gur of mrmyl@llr@fufarf 5 ul samples

the 32 are loaded onto silica gel Si-60 plates (Merck). The chromatography is
carried out with 78 ml of diethyl ether/22 ml of petroleum ether/1 mi of
glacial acetic acid as mobile phase. The amount of liberated fluorescent
NBD-fatty acid is determined by Phosphorimaging (Molecular Dynamics,
Storm 840 and ImageQuant Software) at an excitation wavelength of

460 nm and emission wavelength of 540-560 nm.
Enzyme preparation:

Preparation of the partially purified HSL:
Isolated rat fat cells are obtained from epididymal adipose tissue from
untreated male rats (Wistar, 220-250 g) by collagenase freatment in
accordance with published methods (e.g. S. Nilsson et al., Anal. Biochem.
158, 1986, 399-407; G. Fredrikson et al.,, J. Biol. Chem. 256, 1981,
6311-6320; H. Torngquist et al., J. Biol. Chem. 251, 1976, 813-819). The fat
cells from 10 rats are washed three times by flotation with 50 mi of
homogenization buffer (25 ml Tris/HCI, pH 7.4, 0.25M sucrose, 1 mM
ETDA, 1mM DTT, 10 pg/ml leupeptin, 10 ug/ml antipain, 20 pg/mi
pepstatin) each time and finally taken up in 10 m! of homogenization
buffer. The fat cells are homogenized in a Teflon-in-glass homogenizer
(Braun-Melsungen) by 10 strokes at 1500 rpm and 15°C. The homogenate
iIs centrifuged (Sorvall SM24 tubes, 5000 rpm, 10 min, 4°C). The
subnatant between the layer of fat at the top and the pellet is removed and
the centrifugation is repeated. The subnatant resulting therefrom is
centrifuged again (Sorvall SM24 tubes, 20 000 rpm, 45 min, 4°C). The
subnatant is removed, and 1 g of heparin—Sephérose (Pharmacia-Biotech,
- CL-6B, washed 5x with 25 mM Tris/HCI, pH 7.4, 150 mM NaCl) is added.
After incubation at 4°C for 60 min (shaking at intervals of 15 min), the
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breakdown of fats in fat cells and thus for the

transfer of constituents of fats into the
bl oodstream Inhibition of this enzyne thus
corresponds to an insulin-like effect of the

-conpounds of the invention, which eventually leads to

a.-reduction of free fatty acids i g8 he bl ood and of

bl ood gl ucose. 5 They can thus be enployed in

nmet abol i ¢ derangenents such as, for exanple, in

non- i nswﬂuktmf@ldweed&lﬁtﬁgeﬂ ¢Setvall SM24 itlivess, 3000cipaietd min, 4°C). The
syndronme, in syndrone X and in _direct pancreatjc

damage. Sﬂﬁeff}%@fﬂu s arjusted-t RHhSEeby adding dlagal gcelig@cid and is
t d f |
o 3 O ifgiarose el s il [HHETRAMaIER  cotected by

10 corrpaxenttsfugﬂt:dm(ﬁ‘nﬂlall B5S3d¢ dedidigrpno, 101m1p1é%)mmd suspended in

"ol case 25 gt b TisBClo MRETact s £ Vi G b Nacl, 13%

of the fg a lq t d
assay syggzlggr%e 15 ﬁﬁ%stm p?g bﬂfl ié’uﬂ@ﬂe%ﬁ@gﬁ?@pam The
NAG ( NBBuspervsioty | is gliiglyzed dagainsto26 naeTrie/H®, ¢fH 7.4, 50% glycerol,
phosphatl dKII choline and 6 ng of phosphatidylinositol
are eacd mM DTT, 10 ug/mi leupeptin, pepstatin, antipain at 4°C overnight and
then loaded onto a hydroxiapatite column (0.1 g per 1 mi of suspension,
equilibrated with 10 mM potassium phosphate, pH 7.0, 30% glycerol,
1 mM DTT). The column is washed with four volumes of equilibration
- buffer at a flow rate of 20 to 30 mi/h. The HSL is eluted with one volume of
equilibration buffer containing 0.5 M potassium phosphate and then
dialyzed (see above) and concenirated 5- to 10-fold by ultrafiltration
(Amicon Diaflo PM 10 Filter} at 4°C. The partially purified HSL can be

stored at —70°C for 4 to 6 weeks.
Assay:

To prepare the substrate, 25-50 pCi of [3H]trioleoylglycerol (in toluene),
6.8 pmol of unlabeled trioleoylglycerol and 0.6 mg of phospholipids
(phosphatidylcholine/phosphatidylinositol 3:1 w/v) are mixed, dried over
N2 and then taken up in 2m! of 0.1 M KPi (pH 7.0) by ultrasound
treatment (Branson 250, microtip, setting 1-2, 2 x 1 min with an interval of
1 min). After addition of 1 mi of KPi and renewed ultrasound treatment
(4 x 30 sec on ice with intervals of 30 sec), 1 ml of 20% BSA (in KPi) is
added (final concentration of trioleoylglycerol 1.7 mM). For the reaction,
100 pl of substrate solution are pipetted into 100 pl of HSL solution (HSL
prepared as above, diluted in 20 mM KPi, pH 7.0, 1 mM EDTA, 1 mM
DTT, 0.02% BSA, 20 pg/ml pepstatin, 10 pg/ml leupeptin) and incubated
at 37°C for 30 min. Addition of 3.25 ml of methanol/chloroform/heptane
(10:9:7) and of 1.05ml of 0.1 M K2CO3, 0.1 M boric acid (pH 10.5) is



10

15

20

25

30

20 dissolved in 1 m of chloroform 10 ng of NAG are
dissolved in 1 m of <chloroform Two parts of
phosphati dylinositol solution (e.g. 83.5 1) and one
part of phosphatidylcholine solution (e.g. 41.5 1) and
100 I of NAG solution are pipetted together into

pl astic scintillation vessels (fingg concentration in
the assay: 0.0375 ng of phospholipid/m; 25 0.05

nmg/ NAG nl ). The chl orof orm (225 gl t ot al vol une) is

conpl et gbowde B reygH Asiging Sard Shamaeeafrifdgatdre 800x 20 min
The dri ed subsmte (tj:%gn be gtored altm4c folll'r}g% ( g )

p t
days. Td\ffrephase tsapapaliiphone mauivajenti of etts,\enu@@en @gase (1mil) is

with int t y . of 3

i ed oupnerele ¥ M RAabaRNATY iy abRRREE Yy jdla scintitation
(25 MM Thesddiemend0 pH 7. 4; 150 mM Nad) and [l acuna]

two ultrasound treatnments with an ultrasonic probe

(Branson Sonifier Type Il, standard mcrotip): 1st

treat nermd, aﬁ%ﬂ? ng 2, 2 X 1 mn, inbetween 1 mn on ice

each ting; 3treatment setting 4, 2 x 1 mn,

i nbetween 1 min on ice each time. During this

procedure, the color of th substrate sol utj on chang
from yelFuRStances; iaret Nermalkitestedsdn faw inslepepdent mixtures. The

(exti nctih Bt dHE S0 e'ﬂﬁ?/m%% R8tivity by a test substance is determined
by comparing with an uninhibited control reaction. The IC50 is calculated
from an inhibition plot with min. 10 concentrations of the test substance.
The GRAPHIT, Elsevier-BIOSOFT software package is used to analyze
the data.

The compounds of Examples 1 to 55 showed inhibitions in the ICs range
0.04-5 pM in this assay.

The following example describe the invention in more defail without

restricting it.

Examples:
The example which follow were prepared according to the methods
described in what follows:

Method A:

To a solution of 2 mmoi of 1H-benzotriazole in pyridine (5ml) and
dichloromethane (10ml) is added a solution of the corresponding
carbamoyl chloride (1 mmol) in dichloromethane (10 ml). The reaction
mixture is stirred at RT for 16 h, then admixed with EtOAc (15 ml), and
filtered through silica gel before the filtrate is concentrated. The product is
purified by preparative HPLC and freeze dried.
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to intercal ati on of NAG between the phospholipid

nol ecules in the 5 vesicles/mcelles. Before use as
substrate (within the next 2 h), the solution is

i ncubated on ice for a further 15 mn. Indirect NAG
assay: 10 The assay is carried out in 1.5 ml Eppendorf
vessels or 96-well plates at 30C §pr 60 min. To find
HSL inhibitors, 10 | of the test substance are

i ntroduced into assay buffer (25 mM Tris/HC, pH 7.4,
150 mM Néthpdi B Exahplgs:esence of 16. 6% DVSO. 180 gl of
t he subst FPat e soJ ution (20 g/ m phosphatl dyI chol i ne,

10 g/ m BTepAERtomAafiatrnzZoIazoky 1Haromy chidsidgssolytions
?nu‘;f er) R?‘rs%llilwh?if b%%%ﬁfrta%ﬁ:é' qugb%b'éjﬁrﬁ&!gw@rﬁlprgéé ml) is added
on’in ass buff

(dil ut ed:ird:pwtsne -4 phdsgazme pmlchbm €20%nin tahxénet B8 mi; 182 mmol) while

extinction .at .480 > I%gé?éﬁp ?gea%“ h??glilﬂttlcg} is then stirred at

pl ate reafes o Ay 2 I‘?"F’r@%l%qlﬂ& el Yut aﬁg thb Pesiili€ is taken up

extinction is nmeasured again e | ncrease

exti nct il HH t@g&veaﬁotahvohmae pE25mle of the enzym c
activity. Under standard conditions, 20 g of
partially purified HSL lead to a change of 0.4 = 4000

arb. unigyRddtioAXt bNCHON benzotriazolecarbonyl chlorides to give the
corresponding benzotriazole-1-carboxamides and anilides
In each case 10 amines or anilines (2 mmol) are introduced into THF
(1 ml), and pyridine (0.2 ml) is added. The mixiures are incubated with
benzotriazole-1-carbonyl chloride solution (1 mi, ~ 2 mmol) and stirred at
RT for 16 h. The mixtures are then diluted with ethyl acetate (5 ml) and
filtered through silica gel, and the filtrate is evaporated to dryness in
vacuo. The crude products are purified by flash chromatography.

Example 1:
Methyl 3-(4-methylpiperidine-1-carbonyl)-3H-benzotriazole-5-carboxylate

N

W

N
© O}\N\D\CH

M+H+: 303.14

H,C
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Direct NAG assay: 25 As alternative to measurenent of -

“'the change in extinction of the substrate solution,

the products of the HSL reaction are investigated by
phase separation/thin-layer chromatography. For this
purpose, 1.3 m of nmethanol/chl orof ornf hept ane
(10:9:7) and then 0.4 m of 0.1 M3&OH are 30 added to
the incubation m xture (200 p.l total volune, see
indirect NAG assay) in 2 nl Eppendorf vessels. After
vi gor ouExample@: (10 sec), phase separation is '

initiateg by centri af i 800xg, , 20 mp, room 34
t emper aig'lp#f S@ﬂiﬁ@ﬁ%ﬁé‘yﬁ%qﬂj\@g'a(%@!é?y"@9&'%0?%r e
taken fromthe aqueous upper phase, and the
extinction at 481 nmis determined in a photoneter.
For thin-Layer r omat ogr aphy, the aqueous phase is
dried - (.peé‘ agg and then taken up in 50 | of
tetrahydilofurian. /8 | sanples 5 are | oaded onto silica
gel Si-60~gFated (Merck). The chromatography is

carried out with)78 of diethyl ether/22 m of
pet rol eum et he M of iaI acetic acid as nobile

phase. The anount of\.lj}a ¢d fl uorescent

M+H+: 285.16
Example 3:

Benzotriazol-1-yl-(6,7-dimethoxy-3,4-dihydro-1H-isoquinolin-2-y1)-
methanone '

M+H+: 339.13
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NBD-fatty acid is determ ned by Phosphori magi.ng

(Mol ecul ar Dynamics, Storm 840 and | nageQuant
Software) at an excitation wavel ength of 10 460 nm
and em ssion wavel ength of 540-560 nm Enzyne
preparation: Preparation of the partially purified
HSL: 15 Isolated rat fat cells are3®btai ned from

‘epi di-dymal adi pose tissue from untreated male rats

(Wstar, 220-250 g) by collagenase treatnment in
accor datoamplé 4: publ i shed nmethods (e.g. S. N lsson et
al ., Angl....Biochem 158, 198 99-407; G, Fredrikson

et al., ?gtp@"&x}'b@@wa%&%k&kﬂ UO@E?W@@?"CﬁW'Shfmetha“O"e _
Tornquist et al., J. Biol. Chem 251, 1976, 813-819).
The fat 20 cells from 10 rats are washed three tines

by fl ot a‘t 16 m_ypf honogeni zation buffer (25
m Tris/H pH
DTT, 10 p l e

.25\N|v| sucrose, 1 nM ETDA, 1 mM

pepiiin,, 10 g/m antipain, 20 j.g/m

pepst ati n)~€ach ti M and\finally taken up in 10 nl of

honogeni zati on buffer. T at cell g are honogeni zed

in a Teflon-in-glass h geni zer ( Braun- Mel sungen)

by 10 strokes at 1500 rpm an C. Vhe honpbgenate is
centrifuged (Sorvall SM24 tubes, 5000 rpm 10 nin,

4C). The

M+H+: 381.13

Example 5:

(6-Chloro-5-fluorobenzotriazol-1-yl)-(4-methylpiperidin-1-yl)methanone

M+H+:297.74

Example 6:
Benzotriazol-1-yl-(4-bromopiperidin-1-yl)methanone

M+H+: 310.3
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subnatant between the |ayer of fat at the top and the
"pellet is renoved and the centrifugation is repeated.

The subnatant resulting therefromis centrifuged
again (Sorvall SWM24 tubes, 20 000 rpm 45 mn, 4C).
The 30 subnatant is renoved, and 1 g of

hepari n- Sepharose (Pharnmaci a- Bi ot e4th, CL-6B, washed

" 5x with 25 mM Tris/HC1, pH 7.4, 150 nM NaCl) is added.

After incubation at 4C for 60 m n (shaking at

i ntervalBxaaipl@¢F:min), the mxture is centrifuged
(Sorval |, SM24, tupes, 3000 rpm 10 mn, 4C) . The

super natBoﬁWOFr@ZQEJ?wH%HlfB@rgnemy%w@adi-w@'ngm@pae
acetic acid and is incubated at 4C for 30 mn. The
precipitates are collected by centrifugation (Sorvall

SS34, 12 0Q r 10 min, 4C) and suspended in 2.5 n
of 20 m « PH 7.0, 1 nM EDTA, 65 nM Nad, 13%
sucrose, ) DT:I‘}I 10 p.gln

| eupepti nfpepstfti n/ anti pain. The suspension is

di al yzed agai nst) 25 ris/ , PH 7.4, 50% gl ycerol,
1 mM DTT, 10.tgfmM "teupentirn, pepstatin, antipain at
4C overni ght amfd t oa Fonto a hydroxi apatite

colum (0.1 g per 1 ml of sygspension, 10 equilibrated
with 10 nM pot assi um phosphate, pH 7.0, 30% gl ycerol,
1 mM DTN+H+F@eEegum is washed with four vol unes of
equi li bration '
Example 8:
Benzotriazol-1-yl-(1,3-dihydroisoindol-2-yl)methanone

M+H+: 265.0

Example 9:
Methyl 1-(3,6-dihydro-2H-pyridine-1-carbonyl)-1H-benzotriazole-
S-carboxylate

o 0-CH,
saech
N=p

M+H+: 287.04
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buf fer at‘-aflow rate of 20 to 30 mM/h. The HSL is

eluted with one volune of equilibration buffer

contai ning 0.5 M potassi um phosphate and t hen

di al yzed (see above) and concentrated 5- to 10-fold by
ultrafiltration 15 (Amicon Diaflo PM 10 Filter) at 4C
The partially purified HSL can be 4¢tored at -70C for
4 to 6 weeks. Assay: 20 To prepare the substrate,
25-50 G of [3H]trioleoylglycerol (in toluene), 6.8
prmol of mwdmakieled triol eoyl gl ycerol and 0.6 ng of
phosphol i pi ds

( phos phdBiGhityasr-2hiepysidingd hd)-(tpittobesiroliazal- t-yimethanane
m xed, dried over N2 and then taken up in 2 m of 0.1
MKPi (pH 7.0) by ultrasound treatnent (Branson 250,
mcrotip, setting 1-2, 2 x mn with an interval of
25 1 mn). Aft& addition gf 1 nm of KPi and renewed
ul trasound _trealt nen X ¥30-sec on ice with

i nt er val $7of"N30 m & 20%BSA (in KPi) is
added (fijnal conq?gt ation of trioleoylglycerol 1.7
mV) . For reactT®n, 100 gl of substrate sol ution
are pipetted into 100 I of HSL solution (HSL prepared
as above, diluted in 20 MM KPi, pH 7.0, 1 mM EDTA, 1

nM 30 D . 0D2%,BSA. 20 I'n s 10 o
leuDeptﬁgiNghgﬁﬁgiubated > pepstatin 9

Example 11:

(3,4-Dihydro-1H-isoquinolin-2-yl)-(5-nitrobenzotriazol-1-yl)methanone

0O

O *
N, _
NJLN,Q' 0

N=pN

M+H+: 324.10

Example 12:
(5-Bromobenzotriazol-1-y1)-(3,6-dihydro-2H-pyridin-1-yl)methanone

/ﬂ\ Br

N™ N
SN
N=N

M+H+: 306.98
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the 1C50 Fande

at 37C for 30 min. Addition of 3.25 m of

nmet hanol | chl orof ornf heptane. (10:9:7) and of 1.05 m
of 0.1 MK2CO3, 0.1 Mboric acid (pH 10.5) is 36
foll owed by thorough mxing and finally centrifugation
(800 x g, 20 mn). After phase separation, one

equival ent of the upper phase (1 n§» is renoved and

the radioactivity is determ ned by liquid '
scintillation neasurenent. 5 Evaluation: Substances

are nor iBldrnypieagt ed in four independent mxtures. The
inhibition of the HSL enzymatic activity by a test

subst ande-Brempbesazefriaee- 1wl t(ﬁ-tn&mramailgyimpand@m -yl)methanone
uni nhi bited control reaction. The 1C50 is cal cul ated
froman inhibition plot wwth mn. 10 concentrations of

the test sgbstance.p The GRAPHI T, El sevi er- Bl OSOFT
sof t war e_pdckage i g|{ used ar8iryze the data. 15 The
conpoundg 5 showed inhibitions in

. 04-5 MAh this assay.
N=N

M+H+: 377.30

Example 14:
(5-Bromobenzotriazol-1-yl)-(3,4-dihydro-1H-isoquinolin-2-yl)methanone

j)\ Br

NN
N

=N

M+H+: 357.04

Example 15:
Benzotriazol-1-yl-{octahydroisoindol-2-yl)methanone

M+H+: 271.15
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The foll ow ng exanpl e describe the invention in nore
detail without restricting it. 20 Exanples: The
exanpl e which follow were prepared according to the
nmet hods described in what follows: 25 Method A: To a
solution of 2 mmol of 1 H benzotriazole in pyridine (5
m) and dichloronmethane (10 m) i43added a solution
of the corresponding carbanoyl chloride (1 mmol) in
di chl oronmet hane (10 m ). The reaction mxture is
stirredEaEnRﬂeﬂ6r 16 h, then adm xed mﬁth Et CAc (15
2 30 filt red through silica % before t
f| | trat 71/’&“'&‘81’% whihygrad H fﬁﬁ’eulmiar?cv )b@zomﬁml-’iédms%anone
preparative HPLC and freeze dried. 37 Method B
Exanpl es: a) Preparatlon of a benzotri azol e-1-carbonyl
chl ori de ut| A sol ution of benzotriazole (6 g,
50.4 nmo (100 M) is added

NH
N’ 2
Py

o

M+H+: 294.0

Example 17;

(3,4-Dihydro-1H-isoquinolin-2-yl)-(5-methoxybenzotriazol-1-yl)methanone

M+H+: 309.04

Example 18:
(5-Methoxybenzotriazol-1-yl)-(3-methylpiperidin-1-yl)methanone

M+H+: 275.5
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dropwi se to a phosgene solution (20%in toluene; 90

. m; 182 mmol ) while <cooling in ice. The ice bath is

renoved and the solution is then stirred at RT for a
further 2 h. The solvent is distilled out and the
residue is taken up in THE to give a total vol une of
25 m. b) Reaction of the benzotrig4ol ecarbonyl

chl orides to give the 10 corresponding
benzotri azol e- 1- car boxam des and anilides In each case
10 amnes or anilines (2 mmol) are introduced into THE
(1 m), Snd ﬁyrldlne (0.2 m) is added. The m xtures
are inc % h benzotriazol e- 1- car bonyl chloride
sol utiong

The.m xtGr Saebenectudeiy 1 ya28 el Ein-1 ri@haghe"
m) and 15 f||tered through silica gel, and the
filtrate is evaporated to dryness in vacuo. The crude
products are : & by flash chronmat ography. Exanpl e
1: Methyl 3- th§kp|per|d|nel

- car bonyl) - 7 erazole 5- car boxyl ate 20 H3C O CH3

H,N
N
O CH

M+H+: 260.1

Example 20:
(5-Chlorobenzotriazol-1-yl)-(4-methylpiperidin-1-yl)methanone

M+H+: 279.6

Example 21:
Benzotriazol-1-yl-(1,2,6-triaza-spiro[2.5]oct-1-en-6-yl)methanone

M+Na+: 279.19



10

15

MtH+: 303.14 38 5 10 Exanple 2:

(8- Aza-spiro[ 4. 5] dec- 8-yl )-benzotri azol - 1-yl met hanone
MrH+: - 285. 16 Exanpl e 3: '
Benzotri azol -1-yl - (6, 7-di met hoxy- 3, 4-di hydro-1

H i soqui nolin-2-yl)- nmethanone MrH+: 339.13 15 39

Exanpl e 4: (5-Phenoxybenzotri azol -45-yl)-(4-trifl u

oronmethyl pipe ridi n- 1 -yl)nmethanone 5 MrH+: 391.13

Example 22:
Benzotriazol-1-yi-(4-ethylpiperidin-1-yl)methanone

M+H+: 259.04

Example 23:
(4-Methylpiperidin-1-yl)-(6-nitrobenzotriazol-1-yl)methanone

M+H+: 290.4

Example 24:
Ethyl 1-(benzotriazole-1-carbonyl)piperidine-4-carboxylate

M+H+: 303.13



Exanpl € 5: (6-Chl oro-5-fl uorobe
nzotriazol-1-yl)-(4-nethyl pi peridin-1-yl)nmethanone 10
NN N~N/--~ p CH3 MrH+: 297. 74 15 Exanpl e 6:
Benzotriazol -1 -yl -(4-bronopi peridin-1 -yl)nethanone
MtH+: 310.3 20 40 Exanple 7: -
Benzotriazol - 1-yl - (4trifl uoronet hydgi peridin-1-yl)nmeth
- anone 5 MtH+: 299. 18 g

- Example 25:
_ ~ Benzotriazol-1-yl-(4-methylpiperidin-1-yl)methanone

N
/
N
P
o CH,

5
M+H+: 245.0
Example 26:
3-(4-Methylpiperidine-1-carbonyl}-3H-benzotriazole-5-carbonitrile
10
N\\
/N
Ny N
=0
O CH,
M+H+: 270.12
15 Example 27:

Benzotriazol-1-yl-(3,4-dihydro-1H-isoguinolin-1-yl)methanone

C[N\\
N
’
N
N

o)

M+H+: 279.11
20



"Exanpl e 8: _ ' :

. Benzotriazol -1-yl - (1, 3-di hydroi soi ndol - 2-yl ) met hanone
10 M+H+: 265.0 Exanple 9: Methyl .

1- (3, 6-di hydro-2H pyri di ne-1-car bonyl )-1

H benzotri azol e- 15 5-carboxylate MrH+: 287.04 41
Exanpl e 10: 47 '

(3, 6-Di hydro-2H pyridin-1-yl)-(5-nitrobenzotriazol -1-y
| ) et hanone 5 MtNa: 296. 21 Exanple 11: (3, 4-Dihydro-1
H i sognithampie 28yl ) - (5- ni trobenzotri azol - 1-yl ) met hanon

10 MrH+: 324.1
© |Ekenzo%riazop-‘l—yI—(3,4-dihydro—2H-quinolin-‘I—y!)methanone

” @::‘,‘N 9
P

5

M+H+: 279.2

Example 29:

(6-Methytbenzotriazol-1-yl)-pyrrolidin-1-ylmethanone
10 '

N
N/
H,C )\
O
O

M+H+: 231.11

15 Example 30:

Benzotriazol-1-yl-(3-methylpiperidin-1-yl)ymethanone

N,
N
N CH3
N
0

M+H+: 245.13
20




10

15 Exanpl e 12: (5- Bronobenzotri azol -

-yl)- (3, 6-di hydro-2H pyridin-1 yI)nethanone 20 MtH+:
306.98 42 5 10 Exanple 13:

(5- Bronmobenzotriazol-1-yl)-(3-trifluoronethyl pi peridin
-1 -yl ) met hanone F MtH+: 377.30 Exanple 14:

(5- Bronobenzotriazol -1-yl)-(3, 4-di4&dro-1

Hi soqui nol i n- 2-yl ) met hanone MtH+: 357. 04 Exanpl e 15:
15 Benzotriazol-1 -yl-(octa hyd roisoindol -2-yl)net ha
none MkHExangia 315 20

Benzotriazol-1-yl-(3,4-dimethylpiperidin-1-yl)methanone

M+H+: 258.14

Example 32:
[1-(4-Methylpiperidine-1-carbonyt)-1H-benzotriazol-5-yl]phenylmethanone

O

M+H+: 349.15

Example 33:
(4-Methylpiperidin-1-yl)-(5-trifluoromethylbenzotriazol-1-yl)methanone

F
F
F N,
N
Fd
N

M+H+: 313.5



10

15

| Exanpl e 16: (7-.Arri no- 3, 4- di hydr o-1 :

H-i soqui nol i n-2-yl)benzotri azol - 1-yl net hanone NH2 5
MtH+: 294.0 Exanple 17: (3,4-Di hydro-1

H i soqui nol i n-2-yl)-(5-nmet hoxybenzotriazol - 1-yl ) met han
one 10 O MrH+: 309.04 15 Exanple 18:

(5- Met hoxybenzotriazol -1 -yl)-(3-n#®hyl pi peridin-1
-yl ) met hanone H3C o CH3 20 M+H+: 275.5 44 Exanple 19:

Example 34:
(6-Bromobenzotriazol-1-yl)-(4-methylpiperidin-1-yl)methanone

ges
Br

M+H+: 324.0

Exampie 35:
Benzotriazol-1-yl-(4-tert-butylpiperidin-1-yi)methanone

H,C
M+H+: 287.17
Example 36:
[5-(Hydroxyphenylmethylbenzotriazol-1-yl}-{4-methylpiperidin-1-yl)-
methanone |
OH

M+H+: 350.17



10 -

15

20

(6- Am nobenzotri azol -1-yl )-(4-nethyl piperid
in-1-yl)methanone H2ZN 5 MrH+: 260.1 CH3 Exanple 20: 10
(5- Chl orobenzotriazol - 1-yl) - (4- et hyl pi peridin-1-yl)nme
t hanone CI MrH+: 279.6 CH3 15 Exanple 21:

Benzotriazol -1-yl-(1,2,6-triaza-spiro[2.5]oct-]I
-en-6-yl ) nmet hanone MtNa+: 279.19 2Xp 45 Exanpl e 22:
Benzotri azo |-1-yl-(4-ethylpi peridi n-1-yl

) met hanone '

Example 37:
(4-Methylpiperidin-1-yl)-(5-ph'enoxybenzotriazol-1-y!)methanone

M+H+: 337.3

Example 38:
(5-Cyclohexylisulfanylbenzotriazol-1-yl)-(4-methylpiperidin-1-ylymethanone

M+H+: 359.17

Example 39:
Benzotriazol-1-yl-(4-isopropylpiperidin-1-yl)methanone

M+H+: 273.3



10

15

20

CH3 5 MrH+: 259. 04 Exanple 23: '

(4- Met hyi pi peridin-1-yl)-(6-nitrobenzotriazol -1-yl) net
hanone o"N+ 11 0 10 MrH+: 290.4 CH3 Exanple 24: 15

Et hyl

1- (benzotriazol e- 1- car bonyl ) pi peri di ne- 4- car boxyl at e
MtH+:  303. 13 46 Exanpl e 25: Benzot#{ azol -1

-yl -(4-methyl pi pe(din-1 -yl)methanone CH3

'Example 40:
(6-Chlorobenzotriazol-1-yl}-(4-methylpiperidin-1-yl)methanone

Jos
N
/
Cl N
N
O CH,

M+H+: 279.5

Example 41:

- Benzotriazol-1-yl-(6-methoxy-3,4-dihydro-1H-isoquinolin-2-yl)methanone

N
/
N
N

o ]
CH,
M+H+: 309.3
Example 42:

Benzotriazol-1-yl-(4-benzylpiperidin-1-yl)methanone

N

M+H+: 321.1



5 MrH+: 245.0 Exanple 26:
- 3= (4- Met hyl pi peri di ne- I-carbonyl) SFLbenzotrlazoIe 5-c¢

arbonitrile 10 CH3 MtH+: 270. 12 15 Exanpl e 27:

Benzotri azol -1-yl - (3, 4-di hydro-1

H i soqui nol i n-1-yl) met hanone MtH+: 279.1.1 20 47

Exanpl e 28: Be nzotriazol -1 -yl-(824-d i hyd ro-2Hq
‘“uinoli n- 1 -yl)metha none 5 MtH+: 279. 2 Exanpl e 29:

Example 43;

(5-Bromobenzotriazol-1-yl)-(3-methylpiperidin-1-yl)methanone

NN

LA™
N-“:N
CH,

o M+H+: 325.31

Example 44:

1-(3,4-Dihydro-1H-isoquinoline-2-carbonyl)-1H-benzotriazole-5-carbonitrile

=N
NJJ\I\‘I

N-“.:N

10
M+H+: 270.12

Example 45:

(4-Chloro-6-trifluoromethylbenzotriazol-1-y1)-(3,4-dihydro-1H-isoquinolin-
15 2-yl)methanone

M+H+: 381.06



(6-M ethyl benzotriazol-1-yl)-pyrrolidin-1-ylnmethanone
10 MrH+: 231.11 15 Exanple 30: Benzotriazol-1-yl-(3-m
et hyl piperidin-1-yl)nmethanone CH3 M+rH+: 245,13 20 48
Exanpl e 31: Benzotriazol-1 -yl-(3,4-d inmethyl pipe rid
in- 1 -yl)nmethanone H3 CH3 5 MrH+: 259. 14 Exanpl e 32:
[ 1- (4- Met hyl pi peri di ne- 1-car bonyl )53L

H benzotri azol - 5-yl ] phenyl net hanone 10~

Example 46:

1 -(3,4-Dihyd ro-2H-quinoline-1-carbonyi)-1H-benzotriazole-5-carbonitrile

0 =N
Ay L

5 : M+H+: 304.11
Example 47:
(4-Chloro-6-trifluoromethylbenzotriazol-1-yl)-(3,6-dihydro-2H-pyridin-1-yl)-

methanone
10

Cl

M+H+: 331.04

Example 48:
15 Benzotriazol-1-yl-(7-methoxy-3,4-dihydro-1H-isoquinolin-2-yl)methanone

N
AY
s
/
N
> °-

M+H+: 309.1



10

15

20

M+-H+:  349. 15 CH3 Exanpl e 33:

(4- Met hyl pi peridin-1-yl)-(5-trifluoronethyl
benzotri azol - 1-yl ) net hanone 15 CH3 M+H+: 313.5 49
Exanpl e 34: (6-Bronpbenzotriazol-1
-yl)-(4-nmethyl pi peridin-1 -yl)nethanone 5 MrH+: 324.0
CHs Exanpl e 35: 54

Benzotriazol -1-yl-(4-tert-butyl pi peridin-1-yl)nethanon
e 10 H3C

Example 49:
(5-Methoxybenzotriazol-1-yl)-(4-methylpiperidin-1-yl)methanone

M+H+: 275.3

.Example 50:
(3.4-Dihydro-1H-isoquinolin-2-yl)-(6-nitrobenzotriazol-1-yl)methanone

N,
N
O‘\\lTl+ N
el )\N

M+H+: 324.3

Example 51:
(6-Benzoylbenzotriazol-1-yl)-(4-methylpiperidin-1-yl)methanone

M+H+: 348.15



10

15

MtH+: 287. 17 Exanple 36: 15 [5-(Hydroxyphenyl -

met hyl ) benzotri azol - 1-yl ] - (4-net hyl pi peridin-1-yl)-
nmet hanone OH CH3 MtH+: 350. 17 50 Exanple 37:

(4- Met hyl pi peri di n-1-yl)-(5-phenoxyhenzotri azol -

-yl ) met hanone CH3 M+H+: 337.3 Exanpl e 38: _

(5- Cycl ohexyl sul fanyl henzotri azol -85yl ) - (4- met hyl pi per
i di n-1-yl)methanone 10 CH3 M+H+: 359. 17 '

Example 52:
Benzotriazol-1-yl-(7-nitro-3,4-dihydro-1H-isoquinolin-2-yl)methanone

N
\\N c\)\ + -
N N~o
N

O

M+H+: 324 .1

Example 53:

Azepan-1-ylbenzotriazol-1-yimethanone

@N\\

N

/
N

7
0 O
M+H+: 245.3

Example 54:
Benzotriazol-1-yl-(4-chloropiperidin-1-yl)methanone

M+H+: 265.7 .....



- Exanpl e 39: 15 Benzotri azol -

-yl -(4-isopropyl pi peridin-1 yI ) met hanone CH3 CH3
MrH+: 273.3 20 51 Exanple 40: (6-Ch |orobe
nzotriazol-1-yl)-(4-nethyl piperidin-1 -yl)nethanone C
CH3 5 MtH+: 279.5 Exanpl e 41: '

Benzotri azol - 1-yl - (6- net hoxy- 3, 4- ggrydro- 1

H i soqui nol i n- 2-yl ) met hanone 10 O

Example 55:
Benzotriazol-1-yi-(3,6-dihydro-2H-pyridin-1-yl)methanone

cr

N

™ N
g

M+H+: 229.2.



10

15

20

25

CH3 M+H+: 309.3 15 Exanpl e 42: Benzotriazol -1

- -yl -(4-benzyl pi peridin-1 -yl)nmethanone MrH+: 321.1 20

52 Exanpl e 43: :

(5- Braonmobenzotri azol - 1-yl) - (3-net hyl pi peridi n-1-yl) net

hanone 5 MtH+: 325.31 Exanple 44: 1-(3,4-D hydro-1

H i soqui W6} 20@4/83835®onyl ) - 1 57 - PCT/EP2003/010765
H benzotri azol e-5-carbonitrile 10 MtH+: 270. 12 Exanpl e
(4-Chloro-6-trifluoronethyl benzotriazol-1-yl)-(3,4-dih

ydro-1 'tliaﬁﬂg'm nolin- 15 2-yl) net hanone

1. A benzotriazole of the formula |,
- R1
R2 N
N\
\N
N/ 1
R3
AN Re
R4 N
o R7
R5

R6
in which the meanings are:
R1i0 R8 H,
~where one of these radicals R2 or R3 may represent:
Br, Cl, CHs, CN, NHz, NO,;, CFj; OCHs;, phenoxy, benzoyl, CH(OH)-
phenyl, S-cycliohexyl, CO-OCHs;
or
two substituents of this series are:
R1=Cland R3=CF;or
R2 =F and R3 = C;
n an integer from 0, 1 or 2; and
one of the substituents R6 or R7 may represent:

"‘R6 CHa;
R7 CHs, CzHs; CH{CHs)2, C(CHjs)s, CF3, Br, Cl, benzyl or
CO-0OC.Hs; or

R6 and R7 are both CHs; or
the ring may contain a double bond instead of R6 and R7 or
R5 and R6 or R6 and R7 may together with the carbon atoms carrying
them represent a benzo-fused ring or else if n = 0 may
represent cyclohexanediyl; where in the case of the
- RB6/R7 ring closure this substituent may be optionally
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15

20

25

Cl F MrH+: 381.06 53 Exanple 46:

1- (3, 4-Di hydr o- 2H qui nol i ne-1- car bonyl ) -1
H benzotri azol e-5-carbonitrile 5 MrH+: 304. 11 Exanple
47: (4-Chloro-6-trifluoromethyl benzotriazol -1
-yl)-(3, 6-di hydro-2Hpyridin-1 -yl)- nethanone 10 Cl F
M+H+: 331. 04 Exanple 48: 15 58
Benzotriazol -1 -yl -(7-methoxy-3, 4-di hydro-1
H- i soqui nol i n- 2-yl ) met hanone 0, CH3
o substituted singly by NH. or NO, or singly or doubly by

OCHj3; and
R7 and R8 together cyclopentyl, diazepine or =CHy;

where the compounds with R1 to R5 and R8 = H, n = 1 and R6/R7 =
benzo-fused and R1, R3-R8 = H, R2 = CH3 and n = 1 shall be excluded.

2. A benzotriazole of the formula | as claimed in claim 1,
R1
R2
N\\
N
N/ !
R3
A Ry
R8 N
o R6
R4
R5

in which the meanings are:

R1toR8 H;

where one of these radicals R2 or R3 may represent:

R2 Br, Cl, CN, NO;, CFs, OCHs;, phenoxy, benzoyl,
CH(OH)-phenyl, S-cyclohexyl, CO-OCHg;

R3 CHs, CN, Br, Cl, NH;, NO,, benzoyi.

3. A benzotriazole of the formula | as claimed in claim 1 or 2, in which

the meanings are:

R1 to R8 H;

where one of these radicals R2 or R3 may represent:

R2 Br, Cl, NO2, OCHs, phenoxy, CO-OCHjs;
R3 NHa; or

two substituents of this series are:

R2 =F and R3 =CI;

n an integer from 1 or 2; and
one of the substituents R5 or R6 may represent:
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15

20

25

30

MtH+: 309. 1 54 Exanpl e 49:
(5- Met hoxybenzotri azol -1-yl)-(4-nmethyl piperid in-|
-yl ) nmet hanone H3 5 ~, O M+rH+: 275.3 CH3 Exanpl e 50:
(3,4-Di hydro-1
H- i soqui nolin-2-yl)-(6-nitrobenzotriazol -1-yl)methanon
e 10 MrH+: 324.3 Exanple 51: 15 59
(6- Benzoyl benzotriazol -1 -yi)-(4-nethyl piperidin-1
-yl ) nmet hanone CH3 M+H+: 349. 15
R6 CHa;

R7 CHs, CF3 or Br; or

the ring may contain a double bond instead of R6 and R7 or

R6 and R7 may together with the carbon atoms carrying them represent a
benzo-fused ring which may optionally be substituted
singly by NH; or singly or doubly by OCHj5; and

R7 and R8 together cyclopentyl or

n an integer from 0; and

R6 and R7 may together with the carbon atoms carrying them represent a

benzo-fused ring or cyclohexanediyl.

4, A benzotriazole of the formula | as claimed in claims 1 to 2, wherein
R1 to R8 H;
~ where one of these radicals R2 or R3 may represent:
R2 Br, CN, CF; OCHs; phenoxy, benzoyl, CH(OH)-
phenyl, S-cyclohexyl;
R3 CN, Br, Cl, NO,, benzoyl; or

two substituents of this series are:

R1=Cland R3 = CF3;

n an integer from 1; and

one of the substituents R6 and R7 may represent:

R6 CHs;
R7 CH3, Csz; CH(CH3)2, C(CH3)3, benzyl or CO-OCsz;
or

R6 and R7 are both CHg; or
the ring may contain a double bond instead of R6 and R7 or
RS and R6 or R6 and R7 may together with the carbon atoms carrying

them represent a benzo-fused ring;

where the compounds with R1 to R5 and R8 = H, n = 1 and R6/R7 =
benzo-fused shall be excluded.



20 55 5 10 15 Exanple 52:° _

Benzotriazol -1-yl-(7-nitro-3, 4-di hydro-1

H i soqui nol i n- 2-yl ) met hanone MtH+: 324. 1 Exanpl e 53:
Azepan- 1-yl benzotri azol - 1-yl net hanone MtH+: 245. 3
-Exanpl e 54: '

Benzotri azol - 1-yl - (4-chl or opi peri dgm- 1-yl ) met hanone C

M-H+: 265.7..... 56 Exanpl e 55:
5. A benzotriazole of the following structure:
N\\
O
H,C

N
/
N
5 SN
O CH,



Benzotri azol -
-yl -(3, 6- dlhydro ZFprrldln 1-yl) met hanone 5 MtH+:

229.2: WO 2004/ 035550 C ai nms: 57 - PCT/ EP2003/ 010765
1. A benzotriazole of the formulal, Rl I 510 R6 in-
~which the neanings are: Rl to R8 H, where one of
these radicals R2 or R3 may represgqpt: Br, O, CH3,
CN, NH2, N2, CF3, OCH3, phenoxy, benzoyl, CH(OH)-
phenyl, S-cycl ohexyl, CO OCHS; _

O%NQBr



or two substituents of this series are: R = d and
R3 = CF3 or 'R2=FandR3=Cl; 15 n an integer fromO0O, 1
or 2; and one of the substituents R6 or R7 may
represent: .R6 CH3; R7 CH3, C2H5; CH(CH3)2, C(CH3)3,
CF3, Br, d, benzyl or CO OC2H5; or 20 R6 and R7 are
both CH3; or the ring may contai n g2doubl e bond
instead.of R6 and R7 or R5 and R6 or R6 and R7 may
together with the carbon atonms carrying them
represent a benzo-fgsed ring or else if n =0 may
represent cycl ohexaflediy yefBr in the case of the 25

R6/ R7 ring cl R ituent nmay be optionally
58
| .

F O

. /ﬂ\ Br

/ﬂ\ Br



10

substituted singly by NH2 or NO2 or singly or doubly
by OCH3; and R7 and R8 together cycl opentyl,
di azepine or =CH2; 5 where the conmpounds with RI to R5

and RB = H n =1 and R6/R7 benzo-fused and R, R3-R8

=H, R =CH3 and n = 1 shall be excluded. 2. A
benzotri azole of the fornmula | as @3ained in claim1l,
RL R4 R5 3 10 in which the nmeanings are: R to R8 H

where one of these radicals R2 or R3 nay represent: R2

Br, A, CN N, O3,
CH( OH) - phenyl H;&- cyy
Br, d, NH2, NO2, bs
formula | as cl ai ned

phenoxy, benzoyl,

Xyl » CO- OCH3; 15 R3 CH3, CN
&N A benzotriazole of the
g cldim 1 or 2,Chlp which

Cféh“h{i::j;

6. A benzotriazole of the following structure:



t he meanings are: RL to R8 H, 20 where one of these
radicals R2 or ‘R3 may represent: R2 Br, C, NO2, OCH3,
phenoxy, CO- OCH3; R3 NH2; or two substituents of this
series are: R2 = Fand R3 = d; 25 n an integer from
‘1 or 2; and one of the substituents R5 or R6 may
represent: 59 510 R6 CH3; R7 CH3g4CF3 or Br; or the
‘ring may contain a double bond instead of R6 and R7 or
R6 and R7 may together with the carbon atons carrying

t hem represent N
[\Y
_ N
_ _ _ /

O CH,



benzo-fused ring which may optidnally be substituted
~singly by NH2 or singly or doubly by OCH3; and R7 and

R8 together cyclopentyl or n an integer fromO; and R6

and R7 may together with the carbon atons carrying
them represent a benzo-fused ring or cycl ohexanediyl.
4. A benzotriazole of the formula ggas clainmed in
clains | to 2, wherein RL to R8 H, 15 where one of _
these radicals R2 or R3 may represent: R2 R3 Br, CN, -
CF3, OCH3, phenoxy, oenz%yl, CH(OH) - phenyl,

S-cycl ohexyl; CN, Cr ) WNO2, benzoyl; or two
substituents of t erie are: 20 RL = C and R3 -
CF3; n an intﬁ;- ' and

M M
=z Z
N
prd




one of the substituents R6 and R7-may represent: R6
- CH3; 25 30 R7 CH3, C2H5; CH(CH3)2, C(CH3)3, benzyl or
CO- OC2H5i  or R6 and R7 are both CH3; or the ring may
contain a double bond instead of R6 and R7 or R5 and
R6 or R6 and R7 may together with the carbon atons
carrying themrepresent a benzo-f@gsed ring, where the
conpounds with RL to RS and R8 = H, n =1 and R6/R7
benzo-fused shall be excluded. 60 5. A benzotriazole
of the follow ng s uctwye: "0 CH3 CH3

. R\

N
/
N .
)
o CH,
N,
N
/
N
N CH,
© CH,

H,C

Br




561 5 F H3C10 62 NH2 5 0 O -No CH3 CH3 6. A
benzotriazole of the followng structure: 10 ON+ 1 1

67

=z
~O

N

/U\ Br

O .-—-'N



0564 CH3 CH3 CH3 CH3 CH3 5 65 H3 CH3 CH3 H3C 5 OH

68

CH,



CH3CH3 CH3 5CI FO68 GG F o0'"CH3 .,0 CH3 5 CH3 69 C

69




5 7. A benzotriazole of thefoliovmng structure as
clainmed in.claim6: CH3 CH3 5 CH3 H3C 70 CH3 H3 Cl CH3
H3 rJ 71 CH3 CH3 72

70

O%NQ\CH

(L 2
N



8. A benzotriazole of the follow ng structure as
claimed inclaim7;: 5 H3C CH3 CH3 CH3 CH3 10 73 CH3
a, CH3 5 10 9. A process for preparing the conpounds
of the formula | as clained in clains | to 8, which
conprises a) acylating benzotriazole 2 with carbanoyl
chlorides 3, or b) initially react¥hg benzotri azoles 2
wi t h phosgene and then
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reacting the resulting benzotriazol ecarbonyl chlorides
-5 with "amnes or anilines to give the conpounds of
the formula I, in which the substituents have the
abovenentioned neanings. RE CIl R RA NNO R7 ( NR5
RSNR6E RS R6 74 Rl 1 R4 '

72

8. A benzotriazole of the following structure as claimed in claim 7:



-2 10. A benzotriazole of the formulal, RLR5 | 510 5 -
R6 in which the neanings are: Rl to R8 H, where one
of- these radicals R2 or R3 nay represent: Br, d, CH3,
CN, NH2, N2, CF3, OCH3, phenoxy, benzoyl, CH(OH)-
phenyl, S-cycl ohexyl, CO OCH3; or two substituents of
this series are: Rl = Cl and R3 =7§F3 or

5
9. A process for preparing the compounds of the formula | as claimed
in claims 1 to 8, which comprises
a) acylating benzotriazole 2 with carbamoyl chlorides 3, or
b) initially reacting benzotriazoles 2 with phosgene and then
10 reacting the resulting benzoftriazolecarbonyl chlorides 5 with

amines or anilines to give the compounds of the formula |,

’

in which the substituents have the abovementioned meanings.
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R2 N n
Y 2\ AN\ re R2 N
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15

R2=FandR3=Cl; 15 n an integer fromO, 1 or 2; and one"
of the substituents R6 or R7 -may represent: R6 CH3;.
R7 CH3, C2H5; CH(CH3)2, C(CH3)3, CF3, Br, d, benzyl
or COOC2H5; or 75 5 R6 and R7are both CH3; or the
ring may contain a double bond instead of R6 and R7 or
R5 and R6 or R6 and R7 may togethepgwi th the carbon
atons carrying themrepresent a benzo-fused ring or
else if n =0 my represent cycl ohexanediyl; where in
the case of the R61R7 ring closure this substituent
may be optionally substituted singly by NH2 or NO2 or

singly. or doubly by OCH3c| and R7 and R} toget her ,
cycl opentyl ;fil azep| ne+or }\?L o7
cr : i

10. A benzotriazole of the formula |,

[B=N

(%)
(3]

R1
R2
N
N
N/ i
R3
/0N R
R4 N
o R7
R5

R6

in which the meanings are:

R1to R8 H;

where one of these radicals R2 or R3 may represent:

Br, Cl. CHs, CN, NHz, NO;, CFs, OCHs, phenoxy, benzoyl, CH(OH)-
phenyl, S-cyclohexyl, CO-OCHj;

or

two substituents of this series are:

R1=Cland R3=CF;or

R2=Fand R3 =l

n an integer from 0, 1 or 2; and

one of the substituents R6 or R7 may represent:

R6 CHa;

R7 CHs, CyHs; CH(CH3)z, C(CHs)s, CF3, Br, Cl, benzy! or
CO-0OC,Hs; or '
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15

20

10 for use in a nedicanent. 11. A benzotriazole of the

formula | as claimed in claim10 for use in a
medi cament with an inhibitory effect on

‘hornone-sensitive |ipase, HSL. 15 12. A benzotri azole

of the formula | as clained in claim10 for use in a
medi canent for the treatnment of nopsinsulin-dependent

-di abetes nellitus, of diabetic syndrome or syndrone

X. 13. A nedicanent for the treatnent of
non- i ns\Rg And RIE eBth dHabst es 20 nellitus or of

- di abetic syndrone conprising at |east one

benzot r ithe 6Ng reay cemtaint @ dauble horgkingteaidofdR6 and IRT on

10.

RS and R6 or R6 and R7 may together with the carbon atoms carrying
| them represent a benzo-fused ring or else if n = 0 may
represent cyclohexanediyl; where in the case of the
R6/R7 ring closure this substituent may be optionally
substituted singly by NH; or NO; or singly or doubly by
OCHz3; and
R7 and R8 together cyclopentyl, diazepine or =CHy;

for use in a medicament.

11. A benzotriazole of the formula | as claimed in claim 10 for use in a

medicament with an inhibitory effect on hormone-sensitive lipase, HSL.

12. A benzotriazole of the formula | as claimed in claim 10 for use in a
medicament for the treatment of non-insulin-dependent diabetes mellitus,

of diabetic syndrome or syndrome X.

13. A medicament for the treatment of non-insulin-dependent diabetes
mellitus or of diabetic syndrome comprising at least one benzotriazole of
the formula | as claimed in claim 10.



