WO 2010/ 066326PCT/ EP2009/ 008099 Conbi nation of insulin with triazine
derivatives and its use for treating diabetes 5The invention relates to a
conposi t iwo 20mwoss@e as a nedi canent conpri sing insulin PoT@EPE@ONELbON Wt h
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15 pharmaceutical package comprising insulin in a first dosage unit and at least one

compound of formula (1) in a second dosage unit.

Metabolic diseases such as obesity, IR and dyslipidemia are emerging as dominant causes
of morbidity and mortality worldwide. Especially over the last decades, IR has become a
20  highly prevalent condition in the general public, with enormous consequences for the public
health system. IR is defined as the reduced, non-adequate response of the body to the
normal actions of insulin. IR is an important risk factor for the development of
cardiovascular disease and Type Il diabetes mellitus (T2DM). Diabetes is a chronic disease
with many pathological manifestations. It is accompanied by disorders of lipid and sugar
25 metabolism as well as circulatory disorders. In addition, IR is associated with a variety of
cardiovascular risk-factors (e.g. obesity, dyslipidemia, hypertension and blood clotting
disturbances) that when exhibited collectively is referred to as the metabolic syndrome or
syndrome X. Thus, insulin resistance syndrome (syndrome X) is characterized especially
by a reduction in the action of insulin (Presse Médicale (1997), 26(14): 671-677) and is
30 involved in many pathological conditions as mentioned above, particularly diabetes, more

particularly non-insulin dependent diabetes, but additionally certain macro-vascular



Current therapeutic interventions aimng to directly inprove the insulin
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These compounds are addltlonally activators of the peroxisome proliferator-activated

receptor y (PPARYy). The combination of certain PPARY thiazolidine-2,4-dione derivatives,

20  such as rosiglitazone, with insulin, has already been described for treating diabetes by
SmithKline Beecham in the patent application WO 1998/57636. However, insulin doses
remain high and come along with weight gain.

Therefore, the technical problem forming the basis of the present invention is to provide a
25  pharmaceutical composition allowing an effective application in the prevention or therapy of
diseases that are associated with insulin resistance, especially such compositions that

improve the therapeutic efficacy and minimize adverse effects.

The present invention solves this problem by providing a composition for use as a

30 medicament comprising insulin in combination with at least one compound of formula ()
and/or physiologically acceptable salts thereof, wherein the compound of formula (l) is
defined as follows:



(CH2),"0A or (CH2),,OH, R5 and R6 together also denote al kyl ene having 2,
3, 4 or 5 Catons, in which one 10CH2 group may be replaced by 0, NH or NA
and/ or i "VRRPYW6E326 at om may be repl aced by OH, Ardenot EETER2MI0080AXpht hyl
or bi phenyl, each of which is unsubstituted or nono-, di- or trisubstituted
by Hal, A QA OH COOH, COOA, CN, NH2, "RHA, NA2, SOQ2A and/or COA,
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or nono-, di- or trisubstitut by Hal, 'A, OH QA NH2, (CH2)nAr, NHA, NAZ2,
COOH, COQA and/or =0 (car bonyl| oxyE}en), | Adenot es unbranched or branched

al kyl having 1-10 C atons, iAW P NZQH atonms may be replgced by F, or
cyclic alkyl having 3-7 CRitons, ||Hal denote®*F, O, Br or I, denotes 1, 2,
3, 4, 5 or 6, and denotes 0, 1 dM_2. N51t has been surprisingly
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and derivatives thereof can be pli dsas active ingredients in a
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A denotes unbranched or branched alkyl having 1-10 C atoms, in which 1-7
20 H atoms may be replaced by F, or cyclic alkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,

m denotes 1, 2, 3, 4, 5 or 6, and

n denotes 0, 1 or 2.

25 It has been surprisingly demonstrated by the inventors that the triazine compounds of
formula (I) and derivatives thereof can be applied as active ingredients in a pharmaceutical
combined composition with insulin in order to tackle medical indications arising from IR,
such as diabetes, and diseases being linked therewith. Before filing this application, it has
only been known that compounds of formula (1) can be prepared by procesées according to

30 WO 2001/55122. The compounds of formula (I) might be useful in the treatment of

diseases associated with the IR syndrome. Representatives are currently under clinical
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WO 2010/ 066326PCT/ EP2009/ 008099 6 a prodrug within the scope and spirit of
the invention. Various forns of prodrugs are well known in the art and are
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Chapter 31: 671-696, Academ c Press; Bundgaard, H (1985) Design of
Prodrugs, Elsevier; Bundgaard, H. (1991) SA Text book of Drug Design and
Devel oprrent 5 Chapter 5: 131-191, Harwood Academ c Publishers). It is
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The term “prodrug” is taken to mean compounds according to the invention which have
been modified by means of, for example, alkyl or acyl groups, sugars or oligopeptides and
which are rapidly cleaved in the organism to form the effective compounds according to the
30 invention. These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm. 115: 61-67 (1995).
The compound of the invention can be obtained by liberating it from their functional
derivatives by solvolysis, in particular hydrolysis, or by hydrogenolysis. It is likewise
possible for the compounds of the invention to be in the form of any desired prodrugs, such
35 as esters, carbonates, carbamates, ureas, amides or phosphates, in which cases the
actually biologically active form is released only through metabolism. Any compound that

can be converted in-vivo to provide the bioactive agent (i.e. compounds of the invention) is



otherw se in the description or in the clainms, have the follow ng neani ngs:
Above and below, the radicals Rl, R2, R3, R4, R6, R6 have the neani ngs
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atons and rab denot Ar denotes, for exanp -
m or p- tﬁ??ebo? %lﬂh' Eié? WF‘EHH%%C% @e inygntigp i, aynetabplie aithin ”‘t? SCOrPre or
p-i sopoop;ahplgpmybfth@mvem;oror p-tert-butyl phenyl, o-, m or p-hydroxyphenyl,
o-, m 30 or p-am nophenyl, o-, m or p-(N net hyI am no) phenyl, o-, m or

p- (Nret hyl am nocar bonyl ) phenyl, o-, m or p-nethoxyphenyl, o-, m or

p- et hoxy pI’T(ﬁé)(:bmp@undsITbDﬁheFln\%riﬁ@?()rﬁﬁ?al’ﬂyr tﬁ@ﬁb@s@hﬁﬁxhe f&rm oi’“ﬂ\e@rdouble bond lsomers

p- (N, N-di rreth hen 0- or Neth | am no) phen
b (N, N- i GE IR 91 rﬁ% ¥ Srn theSrg} of, lusm JUE Bdad igpmers. Where

p- br om)ph@nyshbleOt-he cf&m;ﬂfunﬁsQiﬂtﬁé Qﬂ/léﬂfk}ﬂ ma@ be mtl'@rform of the tautomers, such as
p- ( rregg ul for(r)y a%‘E)he?%l o-, m or p- 35 cyanophenyl, o-, m or

p- car or p-nethoxycarbonyl phenyl, o-, m or
pacetylphenyl further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3 SO SMNETY s dreamiais SeSonrnlasminlor SRS, LI e
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S pyr ol yEin £ aBARE b S meod i net. s6ints, tney Shlesy iy priers i,
or 5-oxaz ehqﬁtromeﬁis or d+askere05ners oﬂaazeégdratro&-of tHe c@r1hp5ur’6d'$l @izhe Yvention cah take
5-1i sot hi a or
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-3- or - 50ytiqnally optrcdilytaiﬂrr/azsdl\aelnt oit Math3usix afliabzepticdly @ttivedbayill,or base or by
1, 2, 4- oxa t hi adj azql - 2- 5-yl, . .
T3 oh Seiveleitsa. Ol antpealy Sofle jehakhl 253 o5. 1effexadife, any opipaly actye
pyri d32i ngkohgyarazsubgbquent elidinatidn of the radieal. 6- or 7-indolyl, 4- or

5-isoi ndolyl, indazolyl, 1-, 2-, 4- or 5-benzimdazolyl, 1-, 3-, 4-, 5-, 6-
or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or
7- benzi sofXbe orh\gelntroﬂ-a,lsoélrelatés,toGtheornse?oberﬂimtelsl atZtHeybomBound%- acdordin@-to Othe 7-
benzi sot hj I o2, B O 2.1 3-oxadi azolyl, 2-, .3- 4- 5-,
6-. 7- or In gé'glﬁ%h (ﬂr%r(?mfl_emggurreio? tvr@ dra%efeoiyrer%:for8e>ia§?)ca%frht(t}eyr{at,m é.j; ?AZJ 11.35_ 1
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2, 1, 3- bengiogdhidediative| -o4-misturess-of Ideriative 8 - lespacivalyi a\zmxih braylcamprise solvates
dibenzofu erocyclic radicals may also be partially or fully
hydrogena%'gcgg arltggfgr@%{qn% of further 25 substitutions, Het can thus, for
exanpl e, al so denote 2, 3-di hydro-2-, -3-, -4- or -5- furyl, 2, 5- dihydro-2-,
-3-, -4- or -5-furyl, tetrahydro-2- or -3-fury|, 1, 3-di oxol an- 4-yl
tetrahydro-2- or -3- thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,



30 tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3-
4-piperidinyl, 2-, 3- or 4- m)rphol inyl, tetrahydro- 2- -3- or - éoyran yl,
1, 4- di oxaMQI20100066326i oxan-2-, -4- or -5-yl, hexahydr o- 1- PCTAP2¢99/008099
4-pyridazi nyl, hexahydro-1-, -2-, -4- or -5 pyrimdinyl, 1-, 2- or

3- pi per azi nyI, 1,2,3,4- tetrahydro-l- =3-, -3-, -4-, 5- -6-, -7- or
-8-quinolyl, 1,2, 3,4-tetrahydro-1-, -2-, -3-, -4-, -5- 6- -7- or

- 8-isoqui nol yl, 2-, 3-, 5-, 6-, 7- or 8-3,4- di hydro 2H benzo- 1, 4- oxazi nyl
further 35 preferably 2, 3- nethylenedloxyphenyl 3, 4- et hyl enedi oxyphenyl ,
2, 3- et hyl @hednawgrpiaurgl as uséd etié’tylhefmectlaﬁnmgh@fmﬂ)ounds especially the compounds

3,4-(difl t hyl d h b

>3 (2 ox BISTRDP R A BSETILR i Siresdluest Bhhe firs o e Ui Rhasmeabien ol o-
or WD 20théBraB 2oREOURTR 08 Gapesialp oraamb ccfrtipcbthﬁ%mlﬂa peaheriabicited for
2,3-di€ydro en ofur oxof uran

di hydr- 258%™ I%“q‘(ﬁﬁéf&?f’}’%ﬁf’mpﬁx%d%f’ﬁ r'Bb“é}%'QBy@%\r%vlun'ess expressly indicated

2- 0x0- 2, 3othichyide arbiheziexerintioy lor ir2thd-cibify dizveene folb@mgah¥anings:
1, 3- dlhydr0|ndolyl 2- 0xo-1, 3-di hydroi ndol y1 or 2-oxo-2, 3-
di hydr obenzi m dazol yl. 5 Het preferably denotes piperi di nyl , piperazinyl,

pyrrolidi mpbye and m:brmw tthyd rad‘dms/R‘ RHIRENRF, RPROrHavilthe lnﬁEadﬁr@é' MblcatléMer{ZSh'eW

oxazol yl, | so azol t hi az sothi azolyl, pyridyl, pyrimdinyl,
triazolyl Mg UFW’S M ?%%gic?*ed clta?%’dﬁ €azolyl, pyridazinyl, pyrazinyl,
ben2|m®dazolyl benzotrlazolyl i ndol yl, benzo-1, 3-di oxol yl, indazolyl or

benzo-2,1,,3: th adi azol e his u bstituted or nono- , - or
trisubstif\d e('(? 'W?r "ﬁ%ﬁ&s %@ra%}?as%ﬁweaé O(Péarfﬁgﬁgﬁngi'?ﬁén? .4, 58, B gF@'
pr ef er abl yodenatbmsAA BBefer@dlyRéeMtei ehetbyly fd'ﬂmﬁwerd‘letl'r)?@ pfd@fyer@&ﬂrwpyderb%ﬁ
H R6 pref e[)a&g)é g L A Q/g ef er ag Ril andR2 denot e meth and
R4 denot e 'SPURE STERUNLQE 19” errt Mpss aisa Sepy Hylz' Pd-peipdputy, éﬂera%‘l‘if
enbodi men12 zgcﬂlntehﬂ/lmb@ﬁemethyrwww I@éxyl t1h62£QﬂT@681Lﬁ1bmplp§ﬁWDr1 $ES| 4-he 3conmound
56d 02| 3,5-triazine, |n
pr efe "zgsn&@%ﬁ e 1of" g@ﬂ'[y'quﬂge ﬁ?%éln% -MeiYIeRYo 4 et 'BGW}‘!S'P? i
t he gnﬁn'sj nam&rorZQ{ Zﬁnmethylpropyl further preferably for example, trlﬂuoromethylhFurthermore,
5, 6- |yro4 t triazine. The trjazine
derivatives r3ce<5 F%%Ot?soalggrr}ﬁﬂng {1%) %agEé ﬁé é?tgmsi Hlj’r?rﬁf‘%ﬁaglysm?%'y'l’ eyl
8r epar gt 11 propyl, ﬁspampyh/ebuytyl alsfebmy!odsmd.niay téntﬂmqgts deﬁﬁﬂ\nl:ﬂﬁw, Stﬁ?]uoﬁ‘amethyl,
escri be terat or e st an wor ks, suc S
Houben- vegPaNSTREBL det St aietl St RerhuAnEPiErnbas Bhols gasife
Cheni 2@ry], Georg-Thiene-Verlag, Stuttgart), i.e. under reaction conditions
that are itahle for id . reactions 0 be made, of
variants t §\{,¥n%%qﬁicg?ﬁﬁ1ky§e?regse ";‘“%3?“?}?% CM%J?PFRBHt F’b‘ﬁ%ﬁlﬂ {ﬁ? b, Q&lohery!
herei n. |brcieikihepty). the starting nmaterials can also be fornmed in-situ by
| eaving themin the un-isolated status in the crude reaction m xture, but
i mredi ately converting themfurther into the 30conpound according to the
i nvent i onAlkeénylthae 208h&r5 drah@,atorhs bBed prferably @lehotes airtyy oopropémyg. r eact i on
stepwse. According to EP 1 250 328 BI, whose disclosure is incorporated
inits entirety by reference herein, the conpounds of formula (1) can be
prepared Bikyngdasi2ng, 4 Socwrgp0 atehmoand preferbily 38Gdtey C20W| or C=C-CHs.
2010/ 066326PCT/ EP2009/ 008099
Ar denotes, for example, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or p-propylphenyl,
0-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-, m- or p-hydroxyphenyl, o-, m-
30 or p-aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-
methylaminocarbonyl)phenyl, o-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m-
or p-ethoxycarbonylphenyl, o-, m- or p-(N,N-dimethylamino)phenyl, o-, m- or p-~(N-
ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)phenyl, o-, m- or p-fluorophenyl, o-, m- or
p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-(methylsulfonyl)phenyl, o-, m- or p-
35  cyanophenyl, o-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-
acetylphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4-



- 10 - RRRA IH NNNII RIR3 NH NH in which Rl, R2, R3, R4have the neanings
I ndi cat ed above, 5with a conpound of the formula (111), %I%& or (V) I n
whi ch 10R%0 2f)/066326 t he meani ngs i ndi cat ed above, and RPCIER2¢{0PRIP9 or

et hyl group, wherein the reaction is perfornmed in a polar solvent (e.g.
et hanol or dimethyl formam de) and in thé®resence of an organic (e.g.
canphorsul fonic acid) or inorganic acid (e.g. 15hydrochloric acid). It is

b ocoss. - ahonbpnelt 2 orer SATRALISyerl Dol ol yeS SERAY PRl
R3 NH NH 20inméd-ghiosdr, R-amiR2-5-¢kigroReh vaminioes-ciamophegsy!i Ad-diammdpbémpe2,3w-t h
a conpoung 0 theg d orgtyled (V13 4 s trichiorophenyl, 2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-
dichlorophenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-
5 fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-
methoxyphenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyl or 2 ,5-dimethyl-4-

chlorophenyl. Ar particularly preferably denotes phenyl, hydroxyphenyl or methoxyphenyl.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl, 2- or 3-thieny!,

10 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl,
3-, 4- or S-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyi, 2-, 4-,
5- or 6-pyrimidinyl, furthermore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or
-5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2 3-thiadiazol-4- or -5-yl, 3- or 4-

15 pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, indazolyl, 1-, 2-, 4-
or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-,
4-, 5-, 6- or 7-benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-
benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-,
3-, 4-, 5-, 8-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-

20  quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further
preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1 3-benzothiadiazol-4- or -5-yl,
2,1,3-benzoxadiazol-5-yl or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated. Irrespective of further
25  substitutions, Het can thus, for example, also denote 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-
dihydro-2-, -3-, -4- or -5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-
thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,
1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-
pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-
30 tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridy!, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl|,
tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or
-4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-
tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-,
-6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-3,4-dihydro-2H-benzo-1,4-oxazinyl, further
35  preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl,
3,4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or
-6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or



WO 2010/ 066326PCT/ EP2009/ 008099 R6R5 yo R5/ 1-- R6 o, oI R6R5 VI in which
R6, R6 have the neanings indicated above. 5 Surprisingly, investigations in
t he cour s¥OFP1K¥HKe326ynt hesi s of di hydro-1, 3, 5-tri azi nani ﬁ@T@é’F‘?‘\?@f’ﬁO@%s
showed that the conmpounds of fornula (1) .can be obtained in at | east

conpar abl e or higher yield conpared to ffe prior art. Crucial advantages
that nay be nentioned here are a considerably shorter reaction tine and

fever wastgypr WM%FrﬁoreTkBréfe% L}foﬁ%ecﬂﬁgd?%é/r}z@#@gn 8?5 éﬁ%ﬁ%—%—%rxgm% | OVE)
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accor di ng dthdd"toh%okmvérﬂwmﬁiobmd @medeolwnzwzpmnoﬂ -ofo- QJSedllhyﬁrab&rao((az%olyl
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pr ef erredd@b’éflobewmmelyl al has the structure: NH NH The conpounds having
the gegeral fornmula (11) are biguanides, the synthesis of which is 20
mastered by the average person skilled in the art. Some publications in
whi ch the Féymfﬁérﬁbéy sfengigshpiperigioyin duperaziogs @yrrokdingy enorphg!g\ybyfuvm,y théérl\)yl,

|l e 5; 3 . X
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reaction &tazolle ¢eirazolyhdoxefiazdlyl, fmlaqhaaéyl( | pyricaaahy(, | Ipyyazpryef et:realralllnydalzzolyl

roceeds b l.ar._sql Q s et hang
O hanol . PeuaaoEhloht ihead +aidhont e AN 3 heiesi? £ PRPRERNE Jash. of
et her 0 sM@Wha% udsubsstituteceommpno-d di- o0 isupslitutedhsr A, Ce0raMalaod/ior 20 ((:a'riHE)wylor
di oxane; ))?@% et hers, such as ethyl ene gl ycol m)norret hyl or nonoet hyl
et hyl“ene

et her, ycol dimethyl ether (diglyne); ketones, such as acetone
or WO 2010/066326PCT/EP2009/008099 - 12 - butanone; anldes such as

scetan e SR LRFANTERARL O 15 A1 1 R S 0 B b oty

acetonltr e; sul'foxi such "as OXI
as ethyl & éteéQféb'Y@ienmeﬁtAJ Mase pfefetablys B dnd; BI2 denote. mdthyit RS avhc;aR4 pgesdte e lﬁt‘f’e

IS gi¥&n HenhdtSOAULRIRE deddted Retiypr € ethanol and isopropanol. 5

In a most preferably embodiment of the present invention, the composition comprises the

compound  5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine. In a highly

preferred embodiment of the present invention, the composition comprises the enantiomer
20  (+) 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine.

The triazine derivatives according to formula () and the starting materials for its
preparation, respectively, are produced by methods known per se, as described in the
literature (for example in standard works, such as Houben-Weyl, Methoden der

25  organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), i.e.
under reaction conditions that are known and suitable for said reactions. Use can also be
made of variants that are known per se, but are not mentioned in greater detail herein. If
desired, the starting materials can also be formed in-situ by leaving them in the un-isolated
status in the crude reaction mixture, but immediately converting them further into the

30 compound according to the invention. On the other hand, it is possible to carry out the
reaction stepwise.

According to EP 1 250 328 B1, whose disclosure is incorporated in its entirety by reference

herein, the compounds of formula (I) can be prepared by reacting a compound of formula
35 (I



Dependi ng on the conditions used, the reaction tine is between a few

m nutes and 14 days, particularly preferably between 3 and 12 hours. The
reacti on WORpWY6itbe i s bet ween about 50C and 150C, nor R&IBEP2HE00%EH 90C
and 120C. 10The sai d conpounds according,o the invention can be used in
their final non-salt form On the other'h nd, the present invention also
enconpasses the use of these conpounds in the formof their

phar maceutical | y acceptabl e salts,.which cagsbe derived from various
organi c and inorganic acids and bases py procedures known in the art.

Phar maceuti cal |y acceptabl e salt rnEHof t@e conpounds according to the
i nvention are for the npst pa pﬁﬁp sz/ y~gQnventional nethods. Hhe
reaction is preferably carrie out t hel presence of an organic or
inorganic acid. Thus, it is possibl &NHdo ®N@ inorganic acids, for exanple
sul furic acid, nitric acid, hydrohalic acids, such as hydrochloric acid or
hydr obrom ¢ aci d, phosphoric aci ds, such as orthophosphoric 20 acid,

sul fam ¢ aeivtichf urt her nore organic acids, in particular al i phati c,

alicyclic,gagaldsphatic, aro ic or heter c nono- or polybasic
car boxyl i & ﬁuf% EIC or N&Ye mgaaegangpgrﬁéryﬁp|e formic acid, acetic

aci d, propionic acid, pivalic acid, diethylacetic acid, malonic acid,

succi nic acrd i melic aci mal ei ¢ acid, | actic acid,
tartarPc dNdC ‘ﬁﬁrw‘dféﬂbﬂ%i‘ﬂ‘v'?@{)a@\( (gi uconi ¢ aci d, ascorbic acid,
nicotinic acid, isonicotinic acid, nethane- or 25 ethanesul fonic acid,
ethanedisulfonic acid, 2- hydroxyethanesulfonic aci d, benzenesul fonic acrd

p-t ol uenesul f oni c acrd napht hal enermho- and disuR onlc Gads
| auryl sul furic acid. AI sui tabl e andeKbHerred in KheCNeaning of the

present invention are ac d|c cationic | exchanger r such as the
commercially avarIabI (r) or A (r) resi re preference is
given to p-toluenesul nichacid, furt er e hydroc or | acid, 30

met hanesul fonic acid, sulfuric acrd or canphorsul fonic acid, or acidic
cationic ion exchanger (H§sins, for exdffl e Dowex(r) 50Y) Anberlyst(r) 15 or
Dowex(r) DR-2030. Most preferably, the reaction is carried out in the
presence of p-toluenesulfonic acid or an acidic cationic ion exchanger
resin. 35ﬁqhﬁ@e of the formul a (I) can al so be converted into the

associ ?2 ci d-addition salt using an acid, for exanple by reaction of
equi vaPen a'?muﬁ?‘éeﬁ‘le’f‘ﬁ@""ﬁﬂa&'@d'&ﬁ@daﬁﬁodeiaﬂdan inert solvent, such as

et hanol, Wth suhs gpéggion Particularly suitable acids for this
VD 2010/ 066326PCT/ EP2 09/00 99 - 13 - reaction are those which give
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I nsulin, which represents the other conponent of the conposition according
to the invention, is a hypoglycem ant hornone of polypeptide nature, which
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extraction of human or ani mal i nsul i n) o1 bi ogenetic (by expression of
reconbi nant insulin). For the purposes of the invention, the term"insulin"
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with human or 30 animal insulin. ThR%, insuRfn anal ogues that may
especially be nentioned include Insupagme (Aventis), O ganosulineO
(Organon), Humal ogO (Insulin |i g fom i Ie@, Lantus(r) (Insulin dargin
from Aventis) and Novol oge (I nsulin part fr'dm Novo Nordisk). As set forth
above, the invention relates to a nedi nt conprising insulin aRg at
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common solid or liquid carriers, diluents and/or additives and usual
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i ncl ude organi c or inorganic substances that are suitable for the different
rout es of S o] eg.al I r

Fopi cal _aparelrat et fhctt HE hegfrfl) “Uilouhaciariid o R BhERAPS Loue)
t he i nventiitdles,xuch astasetOhémleowfoEIdamLeb aefdlmeﬂwladndlfexid&wusa)peséeﬂssswuheas
wat er, ve | I pal yvet hyl.ene

Ol yool s, o ynarapts s o FalIbhend PUERS: Btéihe Rt oElng
st ar ch, nﬁ'gﬂ@smgmeihm anéISOIpaIma,noIand petroleumjelly. Pharnaceuti cal

for rrulgti ons adapted for oral adm nistration can be adm nistered as 15
separate units, such as, for exanple, capsules or tablets; powders or

gr anul es; Dependingron the cusljionsiused, the m@n&mruhrrmrusrtmtwaewaoﬁew mirptedand 14

edible fo id emul sions or .

vat er <1 n- oy FelcBRM, phRE o Phebn S Hrtf ol et B e fRR et ig pypween
admi ni st ratbb@tr60°ﬁ ankd 504C marmally befwleenh 96fC @aap400%;. t he active ingredients
can be conmbined with an oral, non-toxic and pharmaceutically acceptabl e

i nert excipient, such as, for 20 exanple, ethanol, glycerol, water and the
| i ke. 1Powdée saigr @nrogpds adcdrgingdontheninventigpntdae tecisedén 'th‘ajrrf&di aov-Salt form On
especi al | 0 ihe size a ing it wt

phar ITB.CGUt¥I-I‘éC§ eﬁlﬁ(’é(ﬁa {m‘ es%n%unr?vreﬁ o ggﬁ%nE%Tﬁ?ﬁsgf%ﬁ??e? thes e{)ngt%ounpaim the
exanpl e, &rmeofi tbezepbmmayhhwly accapialile asalts, fvﬂncremrpé eemﬁmﬂr@h variotaoigahial .

A flavor, € iye. . dj t,.an i kew present

Capsul es aBHe %?@%ﬁ!:ceéglgs bﬁge%%%%g Z grovm‘? ?n"x”PII’Pe'“ 3@ a%rt EE@W%C&H'“%%QW

and filli agcaptahie dalh&dratsi of ttlhedolnmduhds aecdriing Gbithaiventiord ateutoritb@micst partg.

hi ghl yg di magnesi um st earate, cal cium stearate or
pol yeat( Igge?agfdy@o%nﬁﬁﬁh&\ 81 I]é)o'radrsn can be added to the powder mxture

before the filling operation. A disintegrant or solubiliser, such as

agar - agar ; e |keW|sebe din
ey o TThE BedthbNCHEROAM oo 328 ik HRLCHABE P an Brienla ¥ WrB S At dRlohas
been t akefl.is ppssitlelitq UmlnorsiamtesﬂdedooexamWesswqc agd,i titsiblaeidhihpdiehalic acids,

| ub t b ted
nto che ol AhaBliGel B0 dr RRaBldmBRcd BlodiBt bl SERR ARBBSRIET
such 4%, Peid, sxtame @Cldg furthesmorsr oigania-dcidst, (msearthuIaeawmls alw@ehcf ramhphaﬁc

b
mai ze, nataFUn?étlca?jrd héﬁéﬂ%é"@ﬁd iR P&" 80§H§¥%%§rb x IL %%RIBO ygf’ﬁ ﬁ%'da’l f(f ol |

tragacanth or sodium al ginate, carb ose
waxes, an@xamele|fpraaic atisk goatie iacis tpsonieriel acid, phetie adids digthyilagetis dcitt; [roalenic

sodi um ol galeg

2010/ 066358 B ED Qgg?’o R i, FRRBEELUET SRR 88 taclOacic, tartadc 2pis. mali unm
chl ori de afid. €itiis aqld«glucpné: adidi agcoghiaatid, nicolinidacidwisohiotinib @icidg metisand- ared
t her : t t he .

e 25 STBRFEUIORE M, EhardeRoni®4Rla, 295131 bl Ene S iGhIA P B0 3ec Menic

m xture, Q?'énQIt@IPWﬂjUIB@n'@I@mqormth?@ﬂeh'@nm andr-gdisuliatic @gida, laubylsdfarit s a
di si ntegr owder

i xtur o' 8o SREE AR Prbtérma i Rieshfia Brithe pshfl keifioh e By SRRk
corrpoundseXQ’f‘@ﬁﬁfPfrfGﬁ'éﬂ $u1>haassth\et@mreen¢mﬂm@wambtehDawdﬁ ureAmberlya® Imes, Mage
descri bed and ongl | d S for

car box I%lpél}%ﬁ?el u sg'%gnqgl g%fﬁdg%%ﬁesﬁlfcﬁ-l {|I %Ergr g@ﬁ“ye\?ﬁ‘ r?gl yg%’?gg%e acgﬂ

di sso'fqztl awhae?atﬁl@am acigucsuliusc acd ekmﬂmmorqmﬁomtfamﬁ am atldlor patiavic ion

accel er at h I dQnq bY. ne/

absor bent 8)‘Eoshacﬁ: re%ﬁ] oﬁﬂﬁgﬁﬁg 58"4%’{ o%ot %‘%% '8?‘ n153r% “Zﬁ Ci g&nﬁﬁgs%%stt
The pO\AdePfefﬁfil?Mrtée ceartioe igearmad autin thg presence of p-ttoluemeh;uliorh)c adidror amuadidias,
for exa”plzﬁvon%\féﬁ@xch%&ﬁéfr@sﬂas" e, acadia nucilage or solutions of cellulose
or polymer materials a pressing it through a sieve. As an alternative to
granul ation, the powder m xture can be run through a tableting machine,

gi vi | u es.
91 | BBt HRToNLS 00 7 e WANBHeD Rt BEBKERRS S0l RETLAL AN

sal t, tal@"@fidnfaiexampls by |rﬁaQS'Dde<rf aquiveleat antoustsi ofkthadpase a:rideam@hﬂ ab inert
castl ng I a p I The
active i mﬁfesn%g%gc%g%}&@hgﬁq ﬁéedqeﬁtvéﬁ "Iﬁ‘%@a%z Eg”%%u n%iar?e Wi PI]S a
free-flowing inert excipient and then pressed directly to give tablets

Wi t hout carrying out the granulation or dry-pressing steps. A 20

transpar ent or opaque pr ot ectl ve I ayer con5| stl ng of a shel I ac seal | ng

T o B -



WO 2010/ 066326PCT/ EP2009/ 008099 - 17 - The conpounds according to the

I nvention and salts, solvates and physiologically functional derivatives
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i ncl ude eygqdERBRde.i N 35 which the active ingredients are dissolved or
suspended in a suitable carrier, in particular an aqueous sol vent.
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rectal adKVANEAN: 4% @oRyRoglyce@iand Hornene of doalypeptide nature, which may be obtained
25  according to many known methods. These methods may more particularly be chemical,

semi-synthetic, biological (especially by simple extraction of human or animal insulin) or
biogenetic (by expression of recombinant insulin). For the purposes of the invention, the
term “insulin” includes insulin analogues that have structural differences with human
insulin, but do not significantly modify the biological activity compared with human or
30 animal insulin. Thus, insulin analogues that may especially be mentioned include
Insuman® (Aventis), Organosuline® (Organon), Humalog® (Insulin lispro from Lilly),
Lantus® (Insulin Glargin from Aventis) and Novolog® (Insulin Aspart from Novo Nordisk).

As set forth above, the invention relates to a medicament comprising insulin and at least
35  one triazine compound and/or derivative thereof according to the invention, and optionally
excipients and/or adjuvants. In the meaning of the invention, an “adjuvant” denotes every

substance that enables, intensifies or modifies a specific response against the active
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variety of formulations. The respective dose "or dosa
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depend upon a variety of factors including the 25 activity of the specific
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diet, tine and route of admnistration, rate of excretion, drug conbi nat i on
and the severrty of the partrcular drsease to mhrch t he specrfrc therapy i's
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The terns "effective anount” or "effective dose" or "dose" are

i nt erchangeably used herein and denote an anount of the pharnmaceuti cal
compound WA HYPOB26r ophyl actical |y or therapeutically r@E@(Fé’ﬁ?”@P’?Oé%t on a
di sease or pathol ogical conditions, i.e. which causes in a tissue, system
ani mal or human a biol ogi cal or nedi cal'?féSponse whi ch is sought or 35
desired, for exanple, by a researcher or physician. A "prophylactic effect”
reduces the likelihood of devel oping a di sease or even prevents the onset
of a disease. A "therapeutically relevant effect” relieves to sone extent
one or norfeesphpnansutichl aonhpesitise of \iBe 2i01€4t066132 pGULERP IO 0D/ KDOROIRay RBihg

or returns_to nor ity.ei.ther .partially ar co tely one or nore
physi ol ogiC(Q, Mgy sn@)c emlﬂél c Qggne(?'@'ﬂt%agggé[ a Ci,\di"v\ﬁst ﬁn%ru%s%c{]li"@@tsoffort he
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0.1 to 1O0GalatantbpeRvklerjalt.y, the conmpound of fornmula (I) or the
pharmaceutically 15 acceptable salts thereof are adm nistered in doses of

approximately 0.5 to 1.000 ng, nore preferably between 1 and 700 ng. It is
even nost Phashageutchlt foahulatiensu ridaptdds forobrat Reindeispationd cah boradminisferdd as

conprises . 2..10.200 of said conmpound. It is als referred that the
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ffective, , ding.t i ti has, to b
0t of 8 P of SRR SRR GBS, THs. BY B5mBhnf dbe RRgS £ Aifber
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conpound of the formula (1) vary in consequence. In particular, the daily
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daily d : | g b 2 d 52Q0. ng,
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i nventd on e . a si_ol ogi cal | alts ..
ther ot CamalzCnSQRR AR Gnfens HEMI A shir 1S 18¢ Rip BRI R820H, ERiarinB on Spciym
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respectiv ¥ ' : dm ni st before or foll ow ng
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af orenenti oned nedi cal products of the inventive use are particularly used
for the therapeutic treatnment. Monitoring is considered as a kind of
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20subj ect possesses any preconditions for the aforenmenti oned physi ol ogi cal

or pat hol ogl cal conditions, such as a famlial dispositio 0genetl C

def ect, oVOROPYG26usI y passed di sease. The di seases asl’@@ﬁ@é‘? Q88Y t he
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The dosage unit formulations for oral administration can, if desired, be encapsulated in
35 microcapsules. The formulation can also be prepared in such a way that the release is
extended or retarded, such as, for example, by coating or embedding of particulate material

in polymers, wax and the like.



35 WD 2010/ 066326PCT/ EP2009/ 008099 - 23 - (1) are present together in one
dosage unit, or insulin and said conpound, which are present in separate
dosage unWVPL10466328dmi ni stered in direct succession or EZETEPRYOAIEIL| vy
|large time interval; a relatively Iarge_{;pe interval neans a tinme span up
to a maxi mum of 24 hours. A "dosage unit" nmeans, in particular, a nedicinal
dosage formin which the 5 rel ease of the active ingredient(s) is achieved
with as few problens as possible. This includes, in particular, tablets,
coated tablets or pellets, mcro-tablets in capsules and solutions with the
dosage f oifhe achrapaungeoastaydingi teg tieshygndiensaed saltat sohetesnwgnd physiologically
active-in i [eXelrce L | Jethni : ; b of
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i ngr edi enpBosphatigychaliegmr ed, for exanple, as injection or infusion
solution, or lyophilized formthereof, which is filled in anpoul es. The
fixed conposition of 15 the |yophilized form guarantees a sinple and secure
handl i ng. The compsuhdsedc¢anding do dimgp veentidn canldisnpeafused dr tamplexbd withcanatheral
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concernin rat
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wi th one or nore pharmaceutically acceptable adjuvants, in a first dosage
unit, and an effective anount of at |east one conpound of fornmula (1) as
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I e prog actic or therapeut

unit, particularly in order to performt '
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package Olonidpfiotdiieat WabribRd in BEncidRerts iNEhARLOCARGPREGETCT R0/ DORRBY -
24 - article that conprises witten instructions or directs the user to
witten instructions for how to practice the nethod of the invention. The
prior teaphhmthRitidd) copfppsfidhs SREPdd FH t a?%ﬁﬁr‘ii@l'rél%nt BSh HRMRASLIGY s3nd
its adm nistration is considered as valid and applicable w thout
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al so rel abesist Fob (e foftniht bNH!dya drbthénBitaRkI AR P e%m}oféaf%ut hd skin,
conpound of fornula (1) as defined according to the 1 nvention and/or

physi # ogiheafarpulatieepiasp | Riefeshly aprlisdb@s topicat intipeobiey | eieamc Ipthe case of

t her apeut jofmt 864 B Hive BA/ GhtnTBM] 1Y bBfeOhgrl %anttk@fe{raﬂ@easmgk it a
with IR Furthernore, the invention rel ates to the use of ‘insulin in

conbi nat i BAaficPt [@ wetareriseiblgnereamnpasm dAlisnatiyelyulthe (acfiveidnatedippigdean be
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for the manufacture medi canment for the prop actic or therapeutic

t r eat ment Phamaseuticahfaroiatigne pdapted fordepied appligation 4a thel eyedaclvge gyq dropshe
medi cagrenihgANhd acilaefgledidE ¥R bistifed B &ﬂ;s%fegaéh # adLpRSas %§rr%§,siﬂ§ia?ﬁcﬂjar
with IR in advance or o treat the arising and continuing synptons. The

di seases &3 30yReLs selyenty Pharmaeeytisdleformulatians agarird rfabitgpien! Appticationn/ the
rel ated dins@@SéeollpaES Rizenddie phatis hndhfouiissnasef er abl y sel ected from the
group of the netabolic syndrone, diabetic nephropathy and neuropathy. In
addition, the prior teaching of the present specification concerning the
inventive conposition is valid and applicable without restrictions to the
use of the conposition and its salts for the manufacture of a nedi canent
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compound of fornula (1) as defined herein and/ or physiologically acceptable
salts thereof for the enhancenent of gl ucose honeostasis. Herein,

" enhancenBRZO1VIE6RPs t o parameter 25 val ues that exceed PCREPRUO/OPRISYi ng,
wi thin a normal statistical range as caused by the measurenent nethod and
the fact of a living organi sminvol ved.- 18-ucose tol erance and/or insulin
secretion in response to glucose represent preferred paraneters for
assessi ng gl ucose honeostasis, wherein the increase of one or both
paraneters indi cates enhanced gl ucose honeostasis. The glucose tol erance
and/ or i NPHArhiacEEw0aE tdrMiatipAs bhaubarfbyretdtw aaaumstsaﬂdnncesene eti'rrmnsteaaldem the
preferabléIr reased by at Ieast % nore,. erab K easg 20 .9% | and
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ng per k
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sal t s2¢ heaaw‘era{e adm nistered to a mammal in need of such treatnment. The
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30  an adult mammal weighing 70 kg is usually between 14 and 14.000 mg, where this amount
can be administered as a single dose per day or usually in a series of part-doses (such as,
for example, two, three, four, five or six) per day, so that the total daily dose is the same.
An effective amount of a salt or solvate or of a physiologically functional derivative thereof
can be determined as the fraction of the effective amount of the compound according to the
35 invention per se. It can be assumed that similar doses are suitable for the treatment of

other conditions as mentioned in the specification.
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compounds are preferably administered in distinct intervals, e.g. in order to booster the
15  response and eradicate the pathogens and/or symptoms of IR-related diseases completely.
Either the identical composition or different compositions can be applied. The medicament
can also be used to reduce the likelihood of developing a disease or even prevent the
initiation of diseases associated with IR in advance or to treat the arising and continuing
Symptoms. in the meaning of the invention, prophylactic treatment is advisable if the
20 subject possesses any preconditions for the aforementioned physiological or pathological

conditions, such as a familial disposition, a genetic defect, or a previously passed disease.

The diseases as concerned by the invention are selected from the group of diabetes, pre-
diabetes, low glucose tolerance, hyperglycemia, metabolic syndrome, diabetic
25 nephropathy, neuropathy, retinopathy, arteriosclerosis and cardiovascular disease,

furthermore vascular restenosis, pancreatitis and neurodegenerative disease.

In a preferred embodiment of the present invention, the disease is the metabolic syndrome.
The medical indication “metabolic syndrome” is a combination of medical disorders that
30 increase the risk of developing cardiovascular diseases. In addition to central obesity, two
further symptoms and features have to be fulfiled for classification as the metabolic
syndrome: fasting hyperglycemia (expressed by T2DM, impaired fasting glucose, impaired
glucose tolerance or insulin resistance), high blood pressure and lipometabolic disorder
(e.g. decreased HDL cholesterol and/or elevated triglycerides).
35
In another preferred embodiment of the invention, the composition of the invention is

suitable for treating one or more pathologies associated with IR syndrome, which are
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chosen from dyslipidemia, obesity, arterial hypertension, macro-vascular complications,
particularly atherosclerosis, and micro-vascular complications, particularly retinopathies,
nephropathies and neuropathies. In a more preferred embodiment of the invention, the
diseases are nephropathy and/or neuropathies. The medical indication “nephropathy”

5 relates to diseases of the kidney and kidney function, which are mainly caused non-
inflammatorily. The challenging subtype in the scope of the invention is reflected by
diabetic nephropathy (nephropatia diabetica), which is also known as Kimmelstiel-Wilson
syndrome and intercapillary glomerulonephritis. It is a progressive kidney disease caused

by angiopathy of capillaries in the kidney glomeruli, and characterized by nephrotic

10  syndrome and nodular glomerulosclerosis. It is due to longstanding diabetes mellitus, and
. |s a prime cause for dialysis in many Western countries. Furthermore, the medical
indication “neuropathy” is usually short for peripheral neuropathy. Peripheral neuropathy is
defined as deranged function and structure of peripheral motor, sensory, and autonomic
neurons, involving either the entire neuron or selected levels. Neuropathies often arise

15  secondarily from other diseases, such as diabetes mellitus, or neurotoxic substances, such

as alcohol abuse.

it is still another preferred embodiment of the invention that the pharmaceutical composition

is especially suitable for treating diabetes by displaying considerable action on the
20  metabolic syndrome of IR. Thus, particular preference of the inventive medical indication is

given to diabetes, more preferably diabetes mellitus, most preferably IDDM and NIDDM. It

is highly preferred to reduce hyperglycemia of NIDDM. The composition is also well-suited

for treating diabetics of any type including Type | diabetes and Type Il diabetes, preferably

Type | diabetes and/or Type Il diabetes, more preferably T2DM, and in the various stages
25 of the disease.

According to another aspect of the invention, insulin and at least one compound of formula
() are administered simultaneously or sequentially, preferably in the form of separate
pharmaceutical compositions, one comprising insulin in a pharmaceutically acceptable
30 vehicle, the other comprising the compound of formula (1) in a pharmaceutically acceptable
vehicle. It shall not be excluded, however, that insulin and at least one compound of
formula (l) can be combined in the same pharmaceutical composition and administered. In
the context of the present invention, the terms “pharmaceutical combination” and
“‘combined administration” refers to one or other of these aspects.
35
In more detail, “combined administration” means, for the purpose of the present invention,

fixed and, in particular, free combinations, i.e. either insulin and the compound of formula
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(1) are present together in one dosage unit, or insulin and said compound, which are
present in separate dosage units, are administered in direct succession or at a relatively
large time interval; a refatively large time interval means a time span up to a maximum of
24 hours. A “dosage unit” means, in particular, a medicinal dosage form in which the
release of the active ingredient(s) is achieved with as few problems as possible. This
includes, in particular, tablets, coated tablets or pellets, micro-tablets in capsules and
solutions with the dosage form advantageously being designed such that the two active-
ingredient components (insulin on the one hand and said compound of formula (1) on the
other hand) are released, or made available effectively for the body, in such a way that an

optimal active ingredient profile, and thus action profile, is achieved.

For simultaneous administration as fixed composition, i.e. being a single pharmaceutical
formulation with both ingredients, it is prepared, for example, as injection or infusion
solution, or lyophilized form thereof, which is filled in ampoules. The fixed composition of
the lyophilized form guarantees a simple and secure handling. It is solved in the ampoule
by adding an ordinary pharmaceutical injection agent and administered intravenously. The
reconstitution solution can be part of the combination package. For use as separate
dosage units, these are preferably made available together in one pack and either mixed
prior administration or sequentially administered. For example, the two dosage units are
packed together in blister packs that are designed with regard to the relative arrangement
of the two dosage units with respect to one another, the inscription and/or coloring in a
manner known per se so that the times for taking the individual components (dosage
regimen) of the two dosage units are evident to a patient. This free combination is of
benefit by individually allotting an effective amount of insulin and an effective amount of the
compound of formula (l) to the patient. Another possibility is the provision of single
preparations of insulin and said compound, i.e. being independent medicaments. The
single preparations .are converted to contain the required amounts of ingredient for the
inventive combination. Corresponding instructions are given at the package insert

concerning the combined administration of the respective medicament.

Further, the invention may be practiced as a pharmaceutical package comprising as active
ingredients an effective amount of insulin, together with one or more pharmaceutically
acceptable adjuvants, in a first dosage unit, and an effective amount of at least one
compound of formula (l) as defined above and/or physiologically acceptable salts thereof,
together with one or more pharmaceutically acceptable adjuvants, in a second dosage unit,
particularly in order to perform the prophylactic or therapeutic treatment and/or monitoring

of diseases that are associated with IR. The package of the invention may include an
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article that comprises written instructions or directs the user to written instructions for how
to practice the method of the invention. The prior teaching of the present specification
concerning the composition and its administration is considered as valid and applicable

without restrictions to the pharmaceutical package if expedient.

The invention also relates to the use of insulin in combination with at least one compound
of formula (l) as defined according to the invention and/or physiologically acceptable salts
thereof for the prophylactic or therapeutic treatment and/or monitoring of diseases that are
associated with IR. Furthermore, the invention relates to the use of insulin in combination
with at least one compound of formula (I) as defined according to the invention and/or
physiologically acceptable salts thereof for the manufacture of a medicament for the
prophylactic or therapeutic treatment and/or monitoring of diseases that are associated with
IR. The medicament can be used to prevent the initiation of diseases associated with IR in
advance or to treat the arising and continuing symptoms. The diseases as concerned by
the invention are preferably diabetes and/or related diseases thereof, the latter are more
preferably selected from the group of the metabolic syndrome, diabetic nephropathy and
neuropathy. In addition, the prior teaching of the present specification concerning the
inventive composition is valid and applicable without restrictions to the use of the
composition and its salts for the manufacture of a medicament for prophylaxis and therapy

of said diseases.

Object of the present invention is also the use of insulin in combination with at least one
compound of formula () as defined herein and/or physiologically acceptable salts thereof
for the enhancement of glucose homeostasis. Herein, “enhancement” refers to parameter
values that exceed initial reading, within a normal statistical range as caused by the
measurement method and the fact of a living organism involved. Glucose tolerance and/or
insulin secretion in response to glucose represent preferred parameters for assessing
glucose homeostasis, wherein the increase of one or both parameters indicates enhanced
glucose homeostasis. The glucose tolerance and/or insulin secretion, particularly the
insulin secretion, are preferably increased by at least 10 %, more preferably at least 20 %,
and most preferably at least 30 %. Such increase is preferably obtained if the compound of
formula (1) is provided for administration in a dose range from 25 to 200 mg per kg of body
weight, more preferably in a dose range from 75 to 150 mg per kg of body weight. The use
may be either performed in-vitro or in-vivo models. The in-vitro use is preferably applied to
samples of humans suffering from IR, more preferably IDDM or NIDDM. For example,
testing of several compounds of formula (I) and/or mixtures with insulin makes the selection

of that composition possible that is best suited for the treatment of the mammalian subject.
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The in-vivo dose rate of the chosen derivative is advantageously pre-adjusted to the
severity of IR of the respective specific cells with regard to the in-vitro data. Therefore, the
therapeutic efficacy is remarkably enhanced. Moreover, the prior teaching of the present
specification concerning the composition of the invention is considered as valid and
applicable without restrictions to the use of the compound for the decrease of IR if

expedient.

The invention is directed more particularly towards the use as defined above, in which
insulin and the compound of formula (I) are in forms suitable for simultaneous
administration. Alternatively, the invention is also directed towards the use as defined
above, in which insulin and the compound of formula (1) are in forms suitable for sequential

administration.

It is another object of the invention to provide a method for freating diseases that are
associated with insulin resistance, wherein an effective amount of insulin in combination
with an effective amount of at least one compound of formula (I) as defined according to
the invention and/or physiologically acceptable salts thereof are administered to a mammal
in need of such treatment. The mammals to be treated are humans in particular. The
preferred treatment is an oral or parenteral administration. The treatment of the patients
suffering from IDDM or NIDDM, or people bearing a risk of developing such diseases on
the basis of existing IR by means of the combined application of insulin and a triazine
compound improves the whole-body insulin sensitivity and ameliorates IR in these
individuals. Such improvement is preferably obtained if the compound of formula (I) is
administered in a dose range from 25 to 200 mg per kg of body weight, more preferably in
a dose range from 75 to 150 mg per kg of body weight. In another preferred aspect, the
triazine compound 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine is used at
different doses, more preferably 5,6-dihydro-4-dimethylamino-2-imino-6-methyi-1,3,5-
triazine hydrochloride. Insulin can be administered via a well-known device. The prior
teaching of the invention and its embodiments is valid and applicable without restrictions to

the method of treatment if expedient.

In the scope of the present invention, a pharmaceutical composition comprising insulin and
a triazine derivative of formula (I) is provided for the first time. The invention addresses the
successful improvement  of glucose homeostasis in patients with present IR and/or
associated diseases, particularly type 1 diabetes, comparatively to the insulin treatment
alone. As result of administering the pharmaceutical composition according to the

invention, the insulin secretion is at least partially or even completely restored in response
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10  broad spectrum of therapies causing a direct and immediate reduction of symptoms. The
impact is of special benefit to efficiently combat IR and/or ilinesses arising from IR. The
compound and derivatives thereof are characterized by a high specificity and stability; low
manufacturing costs and convenient handling. These features form the basis for a
reproducible action, wherein the lack of cross-reactivity and adverse effects is included,

15  and for a reliable and safe interaction with their matching target structures.

All the references cited herein are incorporated by reference in the disclosure of the

invention hereby.

20 It is to be understood that this invention is not limited to the particular methods, specific
substances, uses and kits described herein, as such matter may, of course, vary. It is also
to be understood that the terminology used herein is for the purpose of describing particular
embodiments only and is not intended to limit the scope of the present invention, which is
only defined by the appended claims. As used herein, including the appended claims,

25 singular forms of words such as "a," "an," and "the" include their corresponding plural
referents unless the context clearly dictates otherwise. Thus, e.g., reference to "a salt”
includes a single or several different salts and vice versa, and reference to "a method”
includes reference to equivalent steps and methods known to a person of ordinary skill in
the art, and so forth. Unless otherwise defined, all technical and scientific terms used

30 herein have the same meaning as commonly understood by a person of ordinary skill in the

art to which this invention belongs.

Although methods and materials similar or equivalent to those described herein can be
used in the practice or testing of the present invention, suitable examples are described
35 below. The following examples are provided by way of illustration and not by way of
limitation. Within the examples, standard reagents and buffers that are free from

contaminating activities (whenever practical) are used. The examples are particularly to be
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Figure 2 shows the OGTT plasma glucose variations (mmol/l) after 36 days of treatment
with the combination of insulin and 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-

triazine.

15 Figure 3 shows the OGTT plasma insulin variations (pmol/l) after glucose load and 36 days
of treatment with the combination of insulin (3 Ul/day) and 5,6-dihydro-4-dimethylamino-2-

imino-6-methyl-1,3,5-triazine.

Figure 4 shows the distribution (percent) of fasting hyperglycemia level for each group:

20 control, insulin (3 Ul/day) + 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine
(75 mg/kg b.i.d.) as well as insulin (3 Ul/day) + 5,6-dihydro-4-dimethylamino-2-imino-6-
methyl-1,3,5-triazine (150 mg/kg b.i.d.).

EXAMPLE 1: Preparation of 4-amino-3,6-dihydro-2-dimethylamino-6-methyl-1,3,5-triazine
25  hydrochloride

Above and below, all temperatures are given in °C. In the following examples,
“conventional work-up" means: if necessary, water is added, the pH is, if necessary,
adjusted to values between 2 and 10, depending on the constitution of the end product, the

30  mixture is extracted with ethyl acetate or dichloromethane, the phases are separated, the
organic phase is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallization.

Comparative experiment) A mixture of 250.2 g of metformin hydrochloride, 213.6 g of
35 acetaldehyde diethyl acetal and 12.5 g of toluene-4-sulifonic acid monohydrate in 500 ml of

isobutanol was heated under reflux for 40 hours. Some of the solvent was removed by
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distillation. The mixture was cooled to 10°C, and the white precipitate was separated off,
giving 224.7g (77.4 %) of 4-amino-3,6-dihydro-2-dimethylamino-6-methyl-1,3 5-triazine
hydrochloride.

A) A mixture of 1002.6 g of metformin hydrochloride, 359.1 g of paraldehyde and 51.6 g of
toluene-4-sulfonic acid monohydrate in 2405.9 g of isobutanol was heated under reflux for
6 hours. Some of the solvent was removed by distillation. The mixture was cooled to 12°C,
and the white precipitate was separated off, giving 953.8 g (81.4 %) of 4-amino-3,6-
dihydro-2-dimethylamino-6-methyl-1,3,5-triazine hydrochloride.

B) A mixture of 100.1 g of metformin hydrochloride, 36.5 g of paraldehyde and 4 g of
Dowex DR-2030 in 237.8 mi of isobutanol was heated under reflux for 6 hours. The catalyst
was subsequently filtered off, and some of the solvent was removed by distillation. The
remainder of the solution was cooled to 10-15°C, and the white precipitate was separated
off, giving 93.5 g (80.7 %) of 4-amino-3,6-dihydro-2-dimethylamino-6-methyl-1,3,5-triazine
hydrochloride.

EXAMPLE 2: Effect of short chronic treatment (4 weeks) with insulin pellets in association

with 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine on glucose homeostasis

The study was performed in hyperglycemic and hypoinsulinemic Type 1 rat models
obtained by injection of high dose of Streptozotocin (STZ). Male Wistar rats (Charles River)
were treated with STZ at 62.5 mg/kg IP. Rats were screened for baseline glucose levels
three days after STZ injection. The animals with glucose levels below 35-40 mmol /i were
excluded from this study. After selection, pellets of insulin were subcutaneously implanted
(1+1/2 implants) at day 3. The release rate for each implant was 2 U per 24 h. In these
experimental conditions each rat was infused with 3 U per 24 h of insulin for 40 days
approximately (Limplant LINSHIN CANADA). 5,6-dihydro-4-dimethylamino-2-imino-6-
methyl-1,3,5-triazine was orally administered at two doses, 75 and 150 mg/kg b.i.d., 10
days after induction of diabetes. Further experimental details are known to the skilled
artisan, e.g. by the disclosure of WO 2003/092726, and can be easily modified as a matter

of routine.

After implantation of insulin pellets the plasma insulin level was stable in each group (Table

2). In addition, insulin pellets significantly reduced plasma glucose to 21.46 + 3.1 mmol/l
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(Table 1, Figure 1) in comparison with 44.65 + 1.54 mmol/l in the control group without
insulin (data not shown) after 36 days.

After administration of 5,6-dihydro-4-dimethylamino-2-imino-6-methyi-1,3,5-triazine, the

5 plasma glucose decreased more. This effect of 5,6-dihydro-4-dimethylamino-2-imino-6-
methyl-1,3,5-triazine was dose dependent. At 75 mg/kg b.i.d., the hyperglycemia dropped
at the end of treatment from 2146 + 3.1 to 18.86 + 2.77 mmol/l, whereas the
hyperglycemia dropped at the end of treatment with the higher dose of 150 mg/kg b.i.d.
from 21.46 £ 3.1 to 14.85 £ 2.03 mmol/l (Table 1, Figure 1).

10
The determination how quickly administered glucose is cleared form the blood was
conducted by means of a glucose tolerance test. The glucose was orally given; so the
common test was technically an oral glucose tolerance test (OGTT), which is well-known to
the skilled artisan. The laboratory animal was fasting for 18 hours before it was

15 administered a glucose solution. Blood was drawn at intervals (cf. Table 3) for
measurement of glucose (blood sugar), and additionally insulin levels were measured to
detect the degree of IR or deficiency, respectively. For diabetes screening, the most
important sample is the 2 hour sample, whose blood sugar value is enhanced at mammals
with diminished insulin secretion or IR.

20
Comparatively to insulin alone, the combination of insulin with 5,6-dihydro-4-
dimethylamino-2-imino-6-methyl-1,3,5-triazine improved the glucose tolerance, and this
effect was also dose dependent (Table 3, Figure 2). The higher the dose was, the better
the rats tolerated glucose at an average. The detailed distribution of OGTT plasma glucose

25  concentrations within each group is given below (cf. Figure 4).

Table 1: Fasting plasma glucose (mmol/l) determination before and after treatment with the
combination of insulin and 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine.

Days 0 { 8 [ 15 1 22 36
control +insulin 33,20 17,22 11,25 16,66 21,46
sem 0,65 2,68 1,75 1,95 3,10
EMD75 mg/kg +insulin 33,37 18,60 11,42 17,59 18,86
sem 0,60 2,99 2,08 2,60 2,77
EMD150 mg/kg +insulin 33,39 19,22 10,17 13,13 14,85
sem 0,60 2,14 1,54 2,07 2,03

30
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Table 2: Fasting plasma insulin (pmol/l) determination before and after treatment with the
combination of insulin and 5,6-dihydro-4-dimethylamino-2-imino-6-methyi-1,3 5-triazine.

Sem denotes the standard error of the mean.

Days 0 8 15 22 36
Control 57 653 597 496 459
sem 12 76 59 29 56
EMD 75mg/kg 63 666 602 592 475
sem 11 93 62 80 81
EMD 150 mg/kg 48 586 635 558 496
sem 8 82 77 39 50
5
Table 3: Plasma glucose variations (mmol/l) after 36 days of treatment with the combination
of insulin and 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine as determined
by OGTT.
min 0 10 20 30 45 60 90 120
Control Insulin 21,46 22,73 26,98 27,83 28,04 25,59 20,35 16,91
sem 3,10 2,85 2,97 2,86 3.43 3,05 2,77 2,43
Insulin+EMD 75 18,85 20,27 24,33 25,16 24,53 22,38 19,41 16,36
sem 277 2,49 2,60 2,71 2,74 2,48 2,68 2,35
Insulin+EMD 150 mg/kg 16,29 17.43 21,30 22,21 22,90 20,37 17,82 14,85
sem 2,35 1,80 1,98 1,88 2,21 2,43 2,30 2,05
10

Comparatively to insulin alone, the combination of insulin with 5 6-dihydro-4-
dimethylamino-2-imino-6-methyi-1,3,5-triazine moderately increased the insulin secretion in

response to glucose (Figure 3).

15  The analysis of the distribution of fasting hyperglycemia levels showed that the combination
of insulin with 5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine shifted the
repartition of plasma glucose concentrations toward lower levels. Almost 50 % of rats
treated with the combination of insulin and 150 mg/kg b.i.d. 5,6-dihydro-4-dimethylamino-2-
imino-6-methyl-1,3,5-triazine showed a hyperglycemia level that was lower than 10 mmol/l

20  (Figure 4).

EXAMPLE 3: Pharmaceutical preparations

A) Injection vials: A solution of 100 g of one or more active ingredients according to the
25 invention and 5 g of disodium hydrogen phosphate in 3 | of bidistilled water was adjusted to

pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
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lyophilized under sterile conditions and sealed under sterile conditions. Each injection vial

contained 5 mg of active ingredient(s).

B) Suppositories: A mixture of 20 g of one or more active ingredients according to the
invention was melted with 100 g of soya lecithin and 1400 g of cocoa butter, poured into
moulds and allowed to cool. Each suppository contained 20 mg of active ingredient(s).

C) Solution: A solution was prepared from 1 g of one or more active ingredients according
to the invention, 9.38 g of NaH,PO, - 2 H20, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH was adjusted to 6.8, and the
solution was made up to 1 | and sterilized by irradiation. This solution could be used in the

form of eye drops.

D) Ointment: 500 mg of one or more active ingredients according to the invention were
mixed with 99.5 g of Vaseline under aseptic conditions.

E) Tablets: A mixture of 1 kg of one or more active ingredients according to the invention, 4
kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate was
pressed to give tablets in a conventional manner in such a way that each tablet contained
10 mg of active ingredient(s). Other tablets with the active ingredient 5,6-dihydro-4-

dimethylamino-2-imino-6-methyl-1,3,5-triazine were prepared according to the Tables 4-9.

Table 4: Tablet containing 87 % triazine derivative and adjuvants.

mg %
5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine 200 87.0
Lactose 10.5 4.6
Starch 5.7 2.5
Crospovidone 5.7 2.5
Talc 7 3.0
Magnesium stearate 1.1 0.5
Total : o o . 230 - 100.0
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Table 5: Tablet containing 43.5 % triazine derivative and adjuvants.

Mg %

5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine 100 43.5

annitol 50.5 22.0
Avicel ph 102 60 26.1
Hydroxypropylcellulose 5.7 2.5
Starch 5.7 2.5
Talc 7 3.0
Magnesium stearate 1.1 0.5
Total ‘ } ' _ 230 ©100.0

Table 6: Tablet containing 21.7 % triazine derivative and adjuvants.

Mg %
5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine 50 21.7
Mannitol 80.5 35.0
Avicel ph102 80 34.8
Hydroxypropylcellulose 5.7 2.5
Starch 5.7 2.5
Talc 7 3.0
Magnesium stearate 1.1 0.5
Total - o v o o o s R 30 [T U100.0

Table 7: Tablet containing 87 % triazine derivative and adjuvants.

mg %
5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine 200 87.0
annitol 10.5 4.6
Hydroxypropylcellulose 5.7 25
Starch 57 2.5
Talc 7 3.0
Magnesium stearate 1.1 0.5
Total =~ =~ « o Sl 2300 | 1000

10  Table 8: Tablet containing 79.4 % triazine derivative and adjuvants.

mg %
5,6-dihydro-4-dimethylamino-2-imino-6-methyl-1,3,5-triazine 100 79.4
Lactose 12.2 9.7
Hydroxypropylcellulose 5.7 4.5
Talc 7 5.6
[Magnesium stearate 1.1 0.9
Total - ' - L : 126 | - 100.0
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F) Coated tablets: Tablets were pressed analogously to the previous paragraph E) and
subsequently coated in a conventional manner with a coating of sucrose, potato starch,

talc, tragacanth and dye.

G) Capsules: 2 kg of one or more active ingredients according to the invention were
10  introduced into hard gelatin capsules in a conventional manner in such a way that each

capsule contained 20 mg of the active ingredient(s).

H) Ampoules: A solution of 1 kg of one or more active ingredients according to the
invention in 60 | of bidistilled water was sterile filtered, transferred into ampoules,
15  lyophilized under sterile conditions and sealed under sterile conditions. Each ampoule

contained 10 mg of active ingredient(s).

I) Inhalation spray: 14 g of one or more active ingredients according to the invention were
dissolved in 10 | of isotonic NaCl solution, and the solution was transferred into
20 commercially available spray containers with a pump mechanism. The solution could be
sprayed into the mouth or nose. One spray shot (about 0.1 ml) corresponded to a dose of

about 0.14 mg.
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R' R? each, independently of one another, denote H or A,
R® R* each, independently of one another, denote H, A, alkenyl having 2-6 C

atoms, alkynyl having 2-6 C atoms, Ar or Het,
R®and R® together also denote alkylene having 2, 3, 4 or 5 C atoms,
15 RS RS each, independently of one another, denote H, A, (CH,),Ar, (CH.,)nOAr,
(CH2)mOA or (CH,),OH,
R®and R® together also denote alkylene having 2, 3, 4 or 5 C atoms, in which one
CH, group may be replaced by O, NH or NA and/or in which 1 H atom may
be replaced by OH,
20 Ar denotes phenyl, naphthyl or biphenyl, each of which is unsubstituted or
mono-, di- or trisubstituted by Hal, A, OA, OH, COOH, COOA, CN, NH,,
NHA, NA,, SO,A and/or COA,
Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
25 unsubstituted or mono-, di- or trisubstituted by Hal, A, OH, OA, NH,,
(CH2)nAr, NHA, NA;, COOH, COOA and/or =O (carbonyl oxygen),
A denotes unbranched or branched alkyl having 1-10 C atoms, in which 1-7
H atoms may be replaced by F, or cyclic alkyl having 3-7 C atoms,
Hal denotes F, CI, Bror |,
30 m denotes 1, 2, 3,4, 5 or 6, and

n denotes 0, 1 or 2.



25unsubstituted or nono-, di- or trisubstituted by Hal, A OH QA NH2,
(CH2) nAr, NHA, NA2, COOH, COOA and/or =0 (carbonyl oxygen), Adenotes

unbr anche¥O3P16aRehed al kyl having 1-10 C atons, in whiPEREP2609/008099

H atonms may be replaced by F, or cyclic aIkyI haV|ng 3-7 C atons,

Hal denotes F, C, Br or I, 30ndenot es 1,3%; 3, 4, 5 or 6, and denot es 0, 1
or 2. WO 2010/066326PCT/EP2009/008099 - 35 - 2. Pharmaceutical conposition
conprising as active ingredients an effective anount of insulin in
conmbination with an effective anmount of at |east one conpound of formula
(1) as debi rdharmacaltzsantdmpositiodr compasing wi aAivé yn@eaentsabd\ effeativiesambenteof |

t oget her mnth ne 5or maceut.i ca acc e adjuvants, . 3.
Conpos ¢ on BB meRgoRatE Bifan siechve Amelall  fResl ofp Gatmaonr: piokaHa ¢ )
is 5,6- di hyalr defihediimelainy Maaridner-phyisitidyically metdptablé saltd tHerédfziogethel Odth one
Conmposjition accord to 3 for the prophylactic or
therapéutlc‘3f@ﬁ?ﬁéﬁgnﬂﬁﬂfﬁ¥wﬁﬁﬁﬁwabgﬁﬁﬁ PNl¥ seases that are associ ated

W th insulin resi stance. 5. Conposition according to claim4, wherein the
di seases are. sel ected fro the rou of,, di abet e t.es ose
Lol of ance > HTEPEUAEEATSR IR (L ST SR RES 1he ariRsuDd & BB gL Ry &
neur opat hy, d@drmpﬂmbmylaamﬁ@mnmmd -ShathE-18)8-teint. ovascul ar di sease,
preferably insulin dependent diabetes nellitus and non-insulin dependent
di abetes nel litus. 6. Conposition according to any of clains 1 to 5
for onal ar EehesditoNbeeiidingitot A ioorUairaep'reéew&l N)eaﬁrdpﬁillecﬁd on therbpéutien

oGP <l L 550 SRERS I 0B A B B et ™

formula (1) in a single dosage unit. 258. Conposition accordl ng to any of
claims 1 to wherein the ins n and the conpound of for

separ at e ‘g‘éjap?ﬁw%a%ﬁmﬁn%{g’nﬁ?@‘ HafRegi the di d[%saée%f’"q ?Fé?ﬁt fP'ﬁ‘ tb% I%?LfPa?l on
with at | eanlalﬁHl& cmembmbs)flo\fvogmb@ (dléraaSe deypengidcemiaC Insdtabdlicagyavdedme,
phyS| % gi caclil acce tablﬁ salts thereof for the manufacture of %

30nedi tanent "r‘ i AEPTEPBIAY I QEYTOPAKY. (REPREHY: | Y IRSHEMSR a&ﬂd%’ lovascular
noni tori ng ofiselisee pseforablyainsalire dependérat didbstes meltisig| and MeAlissUNCeependdft.
Use of insulin in co |nat|on with at | east one conpound of fornula (1) as
defined in cq%ﬁ}?si MeltHSr physi ol ogi cal |y acceptable salts thereof for the
enhancenent of gl ucose 35honeostasi s.

6. Composition according to any of claims 1 to 5 for oral or parenteral administration,

20 preferably as injection solution for parenteral administration.

7. Composition according to any of claims 1 to 6, wherein the insulin is in fixed

combination with the compound of formula (1) in a single dosage unit.

25 8. Composition according to any of claims 1 to 6, wherein the insulin and the compound of

formula (I) are in separate dosage units in a single package.

9. Use of insulin in combination with at least one compound of formula () as defined in
claim 1 and/or physiologically acceptabie salts thereof for the manufacture of a
30 medicament for the prophylactic or therapeutic treatment and/or monitoring of diseases

that are associated with insulin resistance.

10. Use of insulin in combination with at least one compound of formula (l) as defined in
claim 1 and/or physiologically acceptable salts thereof for the enhancement of glucose

35 homeostasis.



WO 2010/ 066326PCT/ EP2009/ 008099 - 36 - 11. Use according to claim9 or 10,
wherein the gl ucose tol erance and/or insulin secretion in response to

gl ucose aVe 2PHAEREed. 12. Use according to any of PETAPRYIG0]089 11
wherein the conpound of forrmula (I) is provided 5for adm nistration in a
dose range from25 to 200 ng per kg of body weight. 13. Use according to
any of claim9 to 12, wherein the insulin and the conpound of formula (I)

are provi q?%éé‘aé&fr&ﬁg Olaih %Fﬂ(ﬁ%‘é‘?‘elmhé i dﬁé ﬁgemamjlﬁ {n%l'inog'ecr%@c;hd"

met hod for treating” di seases thdt are ass cla n resistance,
V\,her ei n an dhfesponse taglocere ark imgreadedn i n conbi nation with an effective
anmount of at | east one conpound of fornula (I) as defined in claim1l and/or
physi ol ogi cal ly acceptable salts thereof are adm nistered to a mammal in
need of suéhJse acoonging fo amH1&, clamarhtaciduivheedin theecdomgmoundrof fdrenute (Hpik pradded

th t ted
W th | Reui 1 riof sPERLIRER s Cea BRI Mo PSRRI b wEbRcr Ve
anount of insulin, toget her wi th one or nore phar rraceuti cally acceptabl e

adj uvant 5’1]3 L?"seaaéqokﬁl%q °§@P§e¢§lhtgtoa%’ r&ﬁ&ﬁ 3yor H&! coﬁ‘&)oﬁ%d F?o%nu?

conmpound of fornu ned 1n'c physSi o rcal’
accept abl e s@lare prdvigdesion ,forﬁﬁtfogenhﬁanw@mr(anuermahadrmmm-tlamceut| cal |y
accept abl e adjuvants, in a second dosage unit.
10  14. A method for treating diseases that are associated with insulin resistance, wherein an
effective amount of insulin in combination with an effective amount of at least one
compound of formula (l) as defined in claim 1 and/or physiologically acceptable salts

thereof are administered to a mammal in need of such treatment.

15 15. Pharmaceutical package for the prophylactic or therapeutic treatment and/or monitoring
of diseases that are associated with insulin resistance comprising as active ingredients
an effective amount of insulin, together with one or more pharmaceutically acceptable
adjuvants, in a first dosage unit, and an effective amount of at least one compound of
formula (l) as defined in claim 1 and/or physiologically acceptable salts thereof,

20 together with one or more pharmaceutically acceptable adjuvants, in a second dosage

unit.



