1 ANTI DI ABETI C PHARMACEUTI CAL COWPCOSI TI ON Fi el d of invention The
invention relates to pharnaceutical conpositions with anti-diabetic,
hypochol est erem ¢, hypolipidem ¢ and hypogl yceni ¢ action suitable | ot
preparation of medicinal drugs in the formof tablets, granules, capsules,
-suspensi ons, solution6 or injections. Prior art D abetes nellitus is a
di sease that is nmani fested by high bl ood glucose: |evel due to the
insufficient effect of insulin. Insulin is the hornone that is produced. by
the pancreas, in particular, by the betja-cells of Langerhans ,islets.
During diabetes nellitus, insulinis either virtually absent (type |

di abetes, or insulin-dependent diabetes), or the body. cells insufficiently
react to insulin (type Il *diabetes, or insulin.Lindependent diabeteS).

Due to the insufficient insulin effect, the follow ng events takepl ace:

bl ood gl ucose increases (hyperglycem a), glucose is excreted with urine
.(glucosuria), and bl ood accunul ates the acidic products of abnornal f at
burni ng known as ketANRINAEEBRIJ IRHARMACRISIKOAL TAMRIBIRIANEpends on t he
type of diabetes. Type ,| diabetes is treated with insulin only, which
coMpensates for the absence of natural insulin in the body. For treatnent

of type Il -diabetes, the anti-diabetic oral drugs are mainly used. Wth
every passing year, the nunber of diabetic patients in the world is
growing. This process is facilitated by such factors as the gl obal

popul ati on growth, population "ageing", urbanization, expansion of obesity;
| ow physical activity, etc. According to the experts' forecast, the

preval ence of diabetes nmellitus in all age groups will rise by-2030 from
2.8%in 2000 to 4.4% wth the higheat ] t he urban citizens of
devel opi ng countries. In absolut@qF$§U?%§?R§§%gggo, the total nunber of

di abetes patients will grow fromcurrent 171 nillion to 366 mllion people.
In this regard, the nost inportant thjing see b a6k fbeh renizi-
medi ¢i nal drugs imtdntsiono a§ﬁ§i$8i353??%9%§£%90§ ?8%%??%3 bIood_gLucoIe '
| evel and havrng thﬁ by Boshalesteanen aypouihydumbicpicenityRoglycem™ PET v,
two typesdadpbRENCE] ¥ rugs are used for, diabetes tﬁeﬁﬁ?eggﬁmiaﬁuhbmeﬁg,
its substishﬁttgglandoﬁrpte;mnait-mmﬁ;tm@dH‘FH&‘& drugfel™ YaFter. are. divided
into several main groups: derjiyv tggggngf sXuiphenyt utrpectbianini dea, and
inhjbitorgrahulﬁsalﬁﬁﬁg"ﬁ%dfﬁﬁ Ses SprhonyIurea derivatives mainly
stinmulate pancreatic islets' beta- cells Wich are acaonpani ed by
nobililation and enhanced ' out put of i gqugenous insulin. The presence
of functiotally active beta-cells _ i & the pancreas is a-prerequisite for
the effect of-anti-diabetic drugs.. It is believed that these drUgs "C ose"
t'he beta-cells' Potassium channels, reduce, potaggi &di-Byt hégh blood
ext racel | ul gyipedes aﬁdlithﬁuhﬂn?tq%?3%ﬁ§uﬁgﬁ¥rg?egggﬁggggjdqs? the .. .
deri vatives Of suj Chonybi o3, Idifd canfiseielsuobet fase jofs unsilddhs TP 1S
r ecept or sglefcffie ?E‘%e cells. However, the I-ong-ter n Adtd 1 Sbgadd, 0By Ofhe
sul phonyl %ga, denigne brhatgsi satppradudest. &yh &Bst PBRSBF Pancr eat i ¢ P-cetls”
function Whi ﬂ is accgnﬁaniedﬂbx-dfgiégg | ot ey dipdiestess mee)iityes, insulin
conpensat betaanglls oAt f FRAEBERYDR, g ycem-a which, in- turn,.ag ifﬂﬁ@é?%nhgﬁt
exi sting tnsuLkﬁeEegﬁgtﬁaggy(3ﬁﬁnndar@ann£Lﬂi¢ﬂ¢k§ﬁ%ﬁ%ﬂﬁ?§)l A case Of the
type 2 di 4Befés mel It us, Treatnenh by ;de kf@é'gﬁ@1§ﬁféa&mhboyin59hhi§tYPe 4
cont r ai ndijcabetiedls | o thapkeey. FE Mt 48 Pype % or ‘secondary (Q@ncrquiQMG
di abet es nellh%%%,tg%egnquy 2Adubi gashéependent bedbaRetef) t hei™®
teratogentt e cf3,.§urg|cal i ntervention (rnafg' Qe @a¥e piecet eblood
i.nfecti ong,shpFiciest mlki%ke.%?e%*é«/e‘i}éehé%lc}gq yCem as. The_"effeft of e
bi guani des is mainl ¥ 'QLE”%H ' RSN g]fuggisjeccirﬂaogéﬁﬁgF§di Yifheurt
liver: (i neles?$e. of ﬁfzgcogeno)@% sé; 5!and augnent at i o.nd:.Lo<1:c Eg)&gd‘;@}gg abf abnormal
utiIisatig&lg%ogﬁﬁgmpﬁ.aﬂ&d@la¢doa@€§m¥b§ﬁe§h%h?rﬁﬁﬁrvatlon-of insulin

Bi guani des”affect the carbohydrate netabolismin -the |Iiver and nuscles,
‘increase glucose utilisation w thout oxygen access (anaerobi:c gl ycol ysis)
‘and, thereby, .may bring about the increased |evel of lactiec acid and
l.actacidosis, primarily in patients with cardiac failure, for whomthese
cofrpounds aré not recommended. The inhibitors of al pha-glycosidase .
‘restrain-cl eavage of poly-and ol igosaccharides, thus reducing the formation
and intestinal absorption of glucose and thereby. preventing the devel opnent
of post-prandial hyperglycenia. However, their administration may cause the
devel opment of dyspepsia. As a result, about 60% of patients are
constrained to stop taking drugs within the first three years of drug

adm ni strati on. Recently, the new groups of oral anti-diabetic nedicinal
drugs have appeared,. The phenyl al anine derivatives act by enhancing




The indicated result is achieved by creation of the pharnaceuti cal
conposition with the anti-diabetic, hypolipidenmc, hypochol esterenic and
hypogl ycem ¢ action for preparation of medicinal drugs in the form of

t abl ets, -granul es, capsul es, suspensions, solutions, or injections
containing, as an active substance, the conpounds derived fromthe conmon
formula (1): where: Rl is chosen from the eventual |y substituted al kyl,
oxyal kyl, - or cycl oal kyl ;- eventual | y substituted heterocyclit or eventually
substituted aryl. As the substituents, there are the |pwest .al kyl, .hal ogen,
oxyal kyl , hy@oxPrrgpgupknodgi nds grGipRer ROEF al (Wo?ﬂ%‘y\%ﬁ)éd rif‘g’lsttml'eflgent s
at the sanme depbBRds Bh -thld typEl2ok RifDetes. Mgt R dianet&s, isndepsredentiky of
each other, is the substituent of am no group, chosen from hydr 9en, .,
eventual | y 0854117 Ady a¥idshe conpeiaatss g%l% Rppench k%ﬁ()}“%ﬂ%, nsulin
eventual |y gubshbtpéfA ReLeLPEHGleht. oBVERdiall Wigubedd t UiRd aaril-didietRe and
R', along with the nitrogen atomw th which they are bound, form guani dyl
or event ual Pyasubgst xedadndnatsedecyclil. R3 is an al koxy group, or OH, or
Ry and R3 for ;g i | [ }e Shiddd Weedi POz ehes ¥ dne
chosen from h?&%gggi%glg}aggle@/%ﬁolté'reoup, Ij\cltcg?grgéup, _Jiri%?‘l uor onet hyl ,
event ual | y ¥obkd i tutandwangl Brisveracess| ysstipeilitated ket spebydpriorspas g
SO, S B - - R5, . ' { 8 i twut i
cventual [y SipcoitipdisEidy biohilf, DARIATON, UGS, Pniptbation,

het er ocycl i éxpasysiRB £ ¢Hesisybslow yshisichltdetivwigy;, etq. whegardRad akel e
are defined as .t he substituents nd R . 050-1; k5 r S
and/ or phare ce}%tsi cgft"ﬁ/‘:aast:éée%#l SbPee‘é%ﬁnsc %og ft ﬁ%ag%{%b%lﬁlét}lﬂﬁaf o?‘%ulﬁggl %}é:ls
wel | as phayragpsutwiddl Inisacdept 203 £aoni 2r8andho208Rciti ehtds, withe the

menti oned canpounds _correspondi ng to forpula I, dnclusive of theit .
synt hesi s gﬁ%ﬁgsiré QC?{%?HD%% 'epg‘(’fbgpt Fes-“%e Oées% ng%é%l??? Cfé]‘ggrl Berattire
(Khi m ko- Faibzeiaest fehesdd,i bhwosal,, the. t2tallf6fbep. obldbdhetes patients

Khi m Ko- Far sevticheskii Zzhurnal, JSTs. 2: 1995, p..5:8: .

Khi 1 ko- FaPfidis GFEMC AEQK] PuitivitndL RELLASH f@ag‘?ﬁp&%gbfz%e%%‘fpla% W1 PR i
the internaldgaral @RI hest | DRpHCHIRUAG AGORREAS. t8l bef ithal shwmichcdbr new
conppunds in the invention have been obtained usi,ng the netho s‘.des%}ri bgd
in the aboWedirierht dregs opithn sEEoBst APheTIHARGYCt REETR oHBR e d88¢ as
those are 5!19}98&& 015p€1 eéﬁ’&rflab:[hc% hendi glfo@io1Ris8apbhi€ hafls hiypoliMrRueE,
until now,-"it was not known that the conpounds corresponding to fornula |
exhi bi t thef&aet.di abetic action, which.was shown by the authors of the.
.1nvention forc:utrﬁénfcnia{é?t%&é Bypdd! bPenBREL 1 RaNeiAlgs Al Mised Not NIRRT
di scl oses the phar eutl ca Y%orrpom tions wnich contain, as an active
conponent , trértmsnftgcinsel juant iitty sibshitwimspenddorrl guHekfiapgiat | drugs.
The nment i qped i .cal _conpounds tmay h Judl A%g’.%gpr Aht ives
therefore, %‘e%gg%lce%(f%t Hggl%ftffé?e%t géﬁ%ﬁﬁo@rﬁé gﬁ ws?ggeorrelrv s 'Iqﬁi S
i nvent i on-sitighabgdusesny ti phavidese uhhdainicidngosist p6n30-whipia-wdmcadidagssi.cal
i soners, . racenmat es. of conmpounds of fornula . .as well heir Xt -
The " racé_réﬁé’g‘%niyﬁrﬂf:?at‘ﬁ%‘pﬁﬁ Pés“‘ébﬂ?u i %ﬂ%ﬂf?gﬁa?aﬁ%anﬁ%eelss.l%? St ety

enant i oirefcdlaist sthich ‘Be6i 6Sompdifl dan BN hiohtl 1 8k 801 dmcdndl emtaneed output of
phar maceuti cal conmpositions which contai nggr %-dr ugs{. ]é&:or., i.N g}gttbe

i nvent i on eNAREERPBS ARl -e T iIREASSNES EHBRF TR n'pao‘%ﬂﬂ sé Jereis
formul a | jyhitele dancrbas! s HRprBRYEuesiEd atdw elne Webfed oD amtii-diiabetic
However, " after -drug intake in physiological-conditjons é,f, or i gég%gce,ﬂ n
the cour s€r8gsit tnetapbpitiayedudhas | theas JBI9a; sCLoFeby tBE reptls
ﬁechan'»s"%ptaggymﬁaehgﬁn&wve%&ecé n%@th@@i@i\ obgpisa! by agld vextcaBlular -
The foll owm ng conpounds are nost preferable for use as the active, |
conponent spécteadtestimilite nthasinaulbri selerser i Brsistes artd i A VPRIRDI e
1, and fof.t >onveni.ence.. [ esehil pl i durhher o $oyd el in
the Tor mirs Sy riiat- 1nkehdl) End REind 41 SR el Oy Bt

coripounds according to the invention. Formula of compound Designation
Chemi cal name o B WM 0002H8 _ MC-200 -




1- nmet hyl- 2- phenyl t hi onet hyl- 3- car bet hoxy-4- di net hyl am nonet hyl- 5-
hydr oxy- 6- br onoi ndol e hydrochl ori de _ 410 .Mz 201
1-net hyl -2-p- toluilthionethyl-3 - carbethoxy-14-5di nethyli 6-bronpoi ndole

3

on the target ceils. However, the long-term administration of
sulphonylurea drugs brings about _the exhaustion of pancreatic P-
"cells' function which is accompanied by decline in the diabetes
mellitus compensation and significant hyperglycemia which, in turn,
aggravates the existing insulin resistance (secondary insulin
resistance) in case of the type 2 diabetes mellitus. Treatment by
derivatives of sulphonylurea is contraindicated during diabetes
mellitus type 1 or secondary (pancreatic) diabetes mellitus,
pregnancy and bréastfeeding (because of their teratogenic effect),
surgical interventions (major - operations), severe infections,
injuries, and risk of severe hypoglycemias. ’

The effect of biguanides is mainly confined to suppression of
glyconeogenesis in the liver (inclusive of glycogenolysis) and
augmentation of peripheral utilisation of " glucose. They also
restrain the inactivation of insulin. Biguanides affect the
carbohydrate metabolism in the liver and muscles, increase glucose -
utilisation without oxygen access (anaerobic glycolysis) and,
thereby, may bring about the increased level of lactic acid and
lactacidosis, primarily in patients with cardiac failure, for whom
these compounds are not recommended.

The inhibitors of alpha-glycosidase restrain cleavage of poly-'
and oligosaccharides, thus reducing the formation ‘and intestinal
abso.rption' of glucose and thereby preventing the development. of

~pos£~prandial hyperglycemia. However, their a_dministration may .
~cause the development of dyspepsia. As a- i}e'sult, about 60% of
patients are constrained. to stop taking drugs within the first
" three years of drug administration.

Recently, the new groups of oral anti-diabetic medicinal drugs
have appeared. The phenyl alanine derivatives act by” enhancing

tissue sensitivity to endogenous insulin, which is why they are



.., 0002H5 MC-202 1-nmethyl-2-(p-ethyl)- phenyl-thiomethyl-3- carbethoxy-4-
di nmet hyl am nonet hY1-5- hydroxy- 6- bronoi ndole \ \-/ "Nee C2H6

MC- 203

also called the insulin secretogens. The carbémoylbenzoic acids
block the ATP_—dependent potassium channels in the membranes of
functionally active beta-cells in the pancreatic. isles, induce
their de-polarization and the opening of calcium channels, and
thereby induce insulin secretion.

The most promising medicinal drugs are thiazolidinodiones (or
glitazones) which modulate transcription of the insulin-sensitive
genes and participate in the glucose level control and lipid
metabolism in the fat and muscle tissues, as well as in the liver.
Therefore, the glitazones restore patient's sensitivity to his own
insulin. The blood glucose and triglyceride content returns to
normal,” which eliminates, or at least lowers the need for the
exogenous Ainsulin. The glitazones are fairly well tolerated and do
not cause hypogiycemia. However, the glitazones administration
provokes -a weight gain which in itself complicates the course of
diabetes. Besides, the recent data have. demonstrated that in
‘patients who took Avandia (related to glitazones), the probability
of myocardial infarction was 43% higher, and the fatality rate
after infarction was 64% higher in the Avandia group as compafed'to
the untreated group (New England Journal of Medicine, v. 356: 2457-

2471) .
Assuming the abovementioned, the search for new anti-diabetic

drugs remains current.

At p"resent, ~apart from the already known cla_sses of compounds,
such as derlvatlves of sulphonylurea or phenyl alanine, biguanides
and thlazolldlnodlones, there is a large number of compounds with
anti-diabetic action. For instance, there are the derivatives of
substituted phenylpropionic acid (RU patent No. 2 300 517 and RU
patént, No. 2 303 031), derivatives of hexahydrodiazepinone (RU



1- net hyl - 2- (p- et hoxy) - phenyl t hi onet hyl- 3- car bet hoxy- 4-

di net hyl am nonet hY1l-5- hydroxy- 6- br onoi ndol e \ 00Q21. 16 MC- 204
1- p-toluyl-2- phenylthionethyl-3- carbethoxy-4- dinethylam nonet hYl-5-
hydr oxy- 6- br onoi ndol e il

patent No. 2 301 803), and derivatives of oxazolarylpropionic acids

(RU patent No. 2 303 593), etc.

However, as many of the listed compounds with anti-diabetic

action are yet to pass the clinical trials and, hence, can only
potentially be considered as medicinal drugs, we have chosen, as

the closest analogue, the metformin (biguanid) having proven anti-

diabetic action. For instance, the "Desktop manual for diabetes

mellitus type 2", published by the
Federation (IDF) in 1999, nominates metformin as number one on the

International Diabetes

list of glucose-lowering drugs recommended for oral administration

Disclosure of the invention

The technical result of the present invention is the creation of

a novel pharmaceutical composition on the basis of indole

derivatives with anti-diabetic, hypocholesteremic, and hypoglycemic
'action, .reducing the blood 1lipid level and improving insulin-
resistance, and having a structure that is different from the
traditionally used compéunds._This will allow to extend the number-
of anti-diabetic drugs. The indole derivatives proposed in this

invention possess, apart from their anti-diabetic effect, low

toxicity and good tolerability.

The indicated —result is achieved by <creation of the
pharmaceutical composition with the anti-diabetic, hypolipidemic,
hypocholesteremic ahd hypoglycemic action for préparation of
medicinal drugs in .the form of tablets, granules, capsules,

suspensions, solutions, or injections containing, as an active

substance, the compounds derived from the common formula (I):



~r=--CO0C2145 MC-205-1--benzyl-2- - phenylthi omet hyl- 3-- car bet hoxY-4-

dlﬁéthylan1nonethY1 5- hydr oxy- 6- br onpi ndol e \ IP 10 w:..
00002H$ MC-206 1 -nethyl -2-

where:
R; is chosen from the eventually substituted alkyl, oxyalkyl, or

cycloalkyl, eventually substituted heterocyclil oxr eventually
substituted aryl. As the substituents, there are the lowest alkyl,
halogen,. oxyalkyl, hydroxyl group, amino group or several of the
listed substituents at the same time.

R, - H, -CH,N(R'R''), ; where R' and R", independently of each
other, is the substituent of amino group, chosen from hydrogen,
eventually substituted alkene, alkyl or cycloalkyl, alkoxy group,
eventually substituted heterocyclil, eventually substituted aryl,
or R' and R", along with the nitrogen atom with which they are

bound, form guanidyl or eventually substituted azaheterocyclil.

Ry is an alkoxy group, or OH, or Rz and Rz form togethexr the

eventually substituted oxazine cycle;
Ry is chosen from hydrogen, halogen, cyano group, NOz2-group,

trifluoromethyl, eventually substituted aryl or eventually

substituted heterocyclil;

A - S, SO, SO2
B - (CHy)x-R5, where Ry is the eventually
eventually substituted

substituted aryl,

eventually substituted alkyl or oxyalkyl,

heterocyclil,

or Rs is the substituent of the type.

2



sbenzylt hi-oret hyt- 3 - carbet hoxy-4 - dinethyl-amnonethyi-5 - hydroxy -6

i- br onoi ndol e MC -207 1 -nmethyl -2 - pyrrolidinyl -1-nethyl - 3
I-car bet hoxy-5- hydroxy-6 -(pyridine -3 - yl)indole ** :
7

' where Rmand Rn, are defined also as the substituents R’ and R";
n=0-1; k=0-2,
or hydrates and/or pharmaceutically acceptable salts of the
compound in formula I, as well as pharmaceutically acceptable
carrier and/or excipient. .

The mentioned compounds corresponding to formula I, inclusive of
their synthesis and physico-chemical properties, are described in
the literature (Khimiko-Farmatsevticheskii 2Zhurnal, No. 2I, 1995,
p. 51-53, Khimiko-Farmatsevticheskii Zhurnal, JSTs 2; 1995, p. 5-8;
Khimiko~Farmatsevticheskii Zhurnal, No. 5, 1988, p. 565-569), as
well as in the international application PCT/RU2007/000246. All
final chemical compounds in the invention have been obtained using
the methods described in the above literature, or can be obtained
using the analogous methods, as those are known to the expert in
the field of organic chemistry. However, until now,-it was not
known that the compounds corresponding Aﬁb formulg I exhibit the
anti~diabetic action, which was shown by the authors of the
invention for the first time. In the most general variant; the
invention discloses the pharmaceutical compositions which contain,
as an active component, the effective quantity of the compound of
general formula I. '

- The mentioned chemical compounds may have asymmetric centers
and, therefore, they can exist as different enantiomers and
" diastereomers. This inventioh also deals with pharmaceutical
compositions which contain optical isomers, racemates of compounds
bf formula I, as well as their mixtures. The "racemates" imply the
mixtures containihg equal ‘quantities of enantiomer pairs.
Besides, the invention. also includes the pharmaceufical
compositions which contain pro-drugs. According to the invention,

the pro-drugs are derivatives of chemical compounds of general




yMC -208 1 =nethyl -2 - dirmethylam nozethyl -3 - carbet hoxi'A51, -EERIi G k- 6~
-(pyridine -3 -yl)indble "0 . "ocA 1. , igen MC -209 6
i-di met hyl am nanet hyl - 9-carbethoxy -2,7- dinethyl -5 -pyridine-3 -

formula I which, by itself, may have a relatively weak or no

action. However, after drug intake in physiological conditions (for

instance, in the course of its metabolism, due to its solvolysis,

or by some other mechanism), they can be converted into the
biologically active forms.
The following compounds are most preferable for use as the

active components (the chemical formulas and brief descriptions are

given in Table 1, and for the convenience of their description

further in the text and in the formula of invention).
Table 1. Formulas, names and designations of compounds according

to the invention.

Formula of compound Designation Chemical name

1l-methyl-2-
phenylthiomethyl-3-
carbethoxy-4-
MC-200
dimethylaminomethyl-5-
hydroxy-6-~bromoindole

hydrochloride

l-methyl-2-p-
toluilthiomethyl-3 -
MC-201 |carbethoxy-4-dimethyl-
éminomethyl—S-hydroxy—

6~-bromoindole




.yl -1,2,3/7 -tetrahydro (1, 37oxazi no[5;6- €lindole Nh,. re’ ** M:210 1 |
-nethyl -2 - phenylsul fonylnethyl-3- carbethoxy-4 - dinethylam nonethyl -5
- hydroxy-6 -(pyridine-3.-i yl)indole , 110 Q 01102116

1-methyl-2- (p-ethyl) -
_ phenyl-thiomethyl-3-

MC-~202 carbethoxy-4-

. 'dimethylaminomethyl—s-

hydroxy-6-bromoindole

1~-methyl-2- (p—ethoxy) -
phenylthiomethyl-3-
MC-203 carbethoxy-4-
dimethylaminomethyl-5-
hydroxy-6-bromoindole

1-p—-toluyl-2-
phenylthiomethyl-3-
MC-204 carbethoxy-4-
dimethylaminomethyl-5-

hydroxy-6-bromoindole

1-benzyl-2-
| phenylthiomethyl-3-
MC-205 carbethoxy-4-

dimethylaminomethyl-5-

hydroxy—ﬁ—brdmpindole




"HO- N\ 311C1 MC-211 1-nethyl-2- dinethyl am nonethyl -3 - carbet hoxy- 4-
pyrroli di nomet hyl-5- hydroxy -6-(pyridine -3- yl)i.ndole trihydrochloride
MC-212 1 -methyl -2 - pyrrolidinonethyl -3 - carbethoxy -4-

di met hyl am nonet hyl -5 - hydroxy-6 -(pyridine -3 - yl)indole

trihydrochl oride 3E10 MC- 213 w0 °

\N«‘ l-methyl-2-
COOCH, benzylthiomethyl-3~

o \/@ MC-206 carbethoxy-4-
: dimethylaminomethyl-5-

hydroxy-6-bromoindole

l-methyl-2~
pyrrolidinyl-l-methyl~
MC-207 3-carbethoxy-5~
hydroxy-~6- (pyridine~3-

yl)indole

l-methyl~2-
dimethylaminomethyl-3-
MC-208 yramone ]
carbethozy-5+- hydroxy-

6~ (pyridine-3~yl)indole

8-dimethylaminomethyl~
9-carbethoxy-2, 7~
dimethyl-5-pyridine-3-
yl-1,2,3,7-tetrahydro
{1,3]oxazino[5, 6~
elindole
1-methyl-2-
phenylsulfonylmethyl-3~

MC-209

carbethoxy-4-
MC-210 :
dimethylaminomethyl-5-
hydroxy—-6=- (pyridine~3-

vl)indole




"9 -carbethoxy -2,1 - dimethyl -5 -pyridine -3- yl -8 -npyrrolidine -1 -
yl)methyl) -1,2,3,7 - tetrahydro[ 1, 31loxazino( 5,6-€e] indole

trihydrochloride , *31El 1Ft MC-214 1. -nethyl-2-
phenyl sul fonyl net hy1l-3- carbethoxy -4 - nethyl am nonethyl-5 - hydroxy -6
-pyridinyl -3 indole dihydrochloride 4# 42Hei 0 12

no°

1-methyl=-2-
dimethylaminomethyl-3-

carbethoxy-4-
MC~-211 pyrrolidinomethyl-5-
hydroxy~6- (pyridine-3-

yl)indole
trihydrochloride

, l-methyl-2-

pyrrolidinomethyl-3-~

carbethoxy-4-
MC-212 |dimethylaminomethyl-5-
hydroxy-6- (pyridine-3-
yl)indole
trihydrochloride

9—-carbethoxry-2,7~
dimethyl-5~pyridine-3-
yl-8—[kpyrrolidine~1~
MC-213 vl)methyll-1,2,3,7~
tetrahydro[l,3]oxazinol

5,6-e] indole

trihydrochloride

l-methyl-2-
-phenylsulfonylmethyl-3-

carbethoxy-4-

MC-214
methylaminomethyl-5~

hydroxy¥6vpyridinyl—3
indole dihydrochloride




..l! gi dlI 1, MC215 1 -nethyl-2 - phenylthionethyl-3- carbethoxy-4 -
.di met hyl am nonet hyl -5 - hydroxy-6-pyridinyl -3 indole MC
-216 1-nethyl -2 - phenylthionethyl-3 - carbethoxy -4- dinethylam nonet hyl
-5-

12

1-methyl=2-
phenylthiomethyl-3-
' carbethoxy~4~
MC-215
dimethylaminomethyl-5~
hydroxy-6-pyridinyl-3
indole

l-methyl~2~
phenylthiomethyl-3-
MC~216 carbethoxy~4-
dimethylaminonethyl-5-|
‘hydroxy-6~cyano indole

l-methyl-2-8-
naphthylthiomethyl-3~-

carbethoxy-4-
‘MC-217
dimethylaminomethyl-5-
" hydroxy-6-bromoindole

hydrochloride

l-nmethyl-2~ (o-methoxy) -

benzylsulfinylmethyl-3-
carbethoxy-4~-
MC-218
guanidinomethyl-5~-
“hydroxy~6~bromoindole

hydrochloride

SHCL




'hydroxy-6 -cyano indol e
-methyl -2 -p -

napht hyl t hi onet hyl

-3

110

0 wl.02140 MC-217 1

MC-219

'hydroxy—G—bromoindole

1-cyclopropyl-2-

benzylthiomethyl-3-
carbethoxy-4~

guanidinomethyl-5-

MC~-220
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The compounds of formula (I}, accoxnding to the invention, can be
used as active components of the pharmaceutical compositions for
treatment of non-insulin-dependent diabetes mellitus. ‘

The particular feature of pharmaceutical composition is that, as
an active substance, the compound of formula I or its
pharmaceutically acceptable salts and/or hydrates can be used. To
produce the pharmaceutical composition, it is preferable to mix the
active substance with the excipients inert to the substance, with

~the following preparation of tablets, granules, capsules,
suspensions, dissolving or diluting, and placing them in suitable

packaging.
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In patients, the dosage of pharmaceutical composition containing
the compound of formula I as an active ingredient can be corrected
depending on the therapeutic efficiency and biocavailability of
active ingredients in the body, rate of their metabolism and
excretion from the body. Besides, the effective dose can also
depend on the patient's weight, age and gender, and the presence of
concomitant diseases. The daily dose in adults can be 10-1,000 mg,
preferably 50-250 mg. In accordance with physician's directions,
this drug can be taken several times a day, for instance, from one
to five times, preferably from one to three times.

Below, there are several terms that. have been used for the
description of this invention.

The term "alkyl" refers to the saturated aliphatic hydrocarbonic
residue with linear or branched chain containing from one to twenty
carbon atoms, preferably from one to fifteen carbon atoms, even
more preferably from one to five carbon atoms.

The term “oxyalkyl" refers to the .RO- group, in which the R
répresents alkyl. It is preferable (but not limited to the listed
variants) to use the following oxyalkyls: methoxy, ethoxy, propoxy,
isopropoky; butoxy or isobutoxy. _

The term "lower alkyl" or ‘"lower oxyalkyl" is wused for
designation of the group in which the carbon part contains from one

.'to seven, preferably from one to four, carbon atoms.

The term "aryl" designates the aromatic system, mono- or

polycyclic, which includes from 6 to 14 carbon atoms, mainly from 6

_.to 10 carbon atoms. The aryl may contain one or more substituents
which can bé same or different. The preferred variants are

.optionally substituted phenyl, and optionally substituted naphthyl.
The term> "substituted phenYl" refers to the phenyl group,

- preferably mono- or polysubstituted, for instance, mono-, di- or




 MC-220 4 -methyt -2 -(p -fluor) - banzyl sul fi nyl-methyl -3- carbet hoxy-4----4
nmor phol i nomet hyl -5 - hydroxy-6 - bronoi ndol e hydrochloride SW..N La

! -

:112Bet 0 Ols SwWellininlfIONISleal [IPPITIICIA% MC7221 1 -cycl opropyl -2
-(3,4 - difiuOr)benzylsulfinylnme thyl -3-carbethogy -4 -(N - nethyl) -

i pi perazi nonet hyl -5 - hydroxy -6 -bronoindol e di hydrochloride 1 00 * \ \
iNC—222 1-methyl -2 - phenyl sul fonyl net hyl-3- 'carbethoxy -4 -
‘dinethylaninonethyl -5 - hydroxy -6 -brontf ndol e

trisubstituted by halogen, hydroxyl, lower alkyl or cycloalkyl,
lower oxyalkyl, amino group, hydroxy group, etc., the preferable
substituents being halogen; lower alkyl and/or lower oxyalkyl.

The term "substituted naphthyl” refers to the naphthyl group,
preferably containing (but not limited to them) such substituents
as halogen, lower alkyl and/or lower alkoxy.

The term "heterocyclil" means the aromatic (heteroaryl) or non-
aromatic (alkyl or alken) cyclic system which can be either mono-
or polycyclic including 3 to 14 carbon atoms, mainly 5 to 6 carbon
atoms, in which one or several carbon atoms are substituted for a
hetero atom such as nitrogen, oxygen or sulfur, which may be
emphasized by addition of corresponding prefix "aza", "oxa" or
"thia" before heterocyclil. The heterocyclil may contain one or
several substituents which could be either same or different. The
preferable heterocyclils are morpholin, piperazin, piperidin,
pirrolidin, thyazolidin, tetrahydrofuran, etc.

- The term "heteroaryl” means the aromatic monocyclic or
polycyclic system which includes 5 to 14 carbon atoms, preferably 5

to 10, in which one or more .carbon atoms are substituted for hetero

~atom or hetero atoms, such as nitrogen, oxygen or sulfur. The

" heteroaryl may have one or several substituents which could be

either same or different. The preferable heteroaryls are furanyl,

’tienyl, pyridyl, pyrazinyl, pyrimidinyl, thiazolyl, pyrazolyl,

furazanyl or triazolyl.

' The term "pharmaceutically acceptable salt" means the adequately
non-toxic organic and inbrganic salts of acids and alkali typically
used for this purpose. For instance, such salts can be obtained
based on a free base of the claimed compound and the appropriate
organic or inorganic acid. The most preferable salt variants are

hydrochlorides, hydrobromidés, sulfates, bi-sulfates, phosphates,
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nitrates, acetates, mesilates, tosilates, citrates,
benzolsulphonates, etc. (more detailed descriptidn of such salts'
properties can be found in "Pharmaceutical Salts", J. Pha:m. Sci.
1977, 66: 1-19.). The term "pharméceutically acceptable salts” ralso
includes the pharmaceutically acceptable solvates, preferably
hydrates.

The term "pharmaceutical composition" means the composition that
includes the compound of formula I and at least- one of the
components that have been chosen from the group comprising the
pharmaceutically acceptable and pharmaceutically compatible
carriers, fillers, excipients, solvents or diluents, delivery
vehicles, preservation agents, stabilizers and other target
additives as indicated, for instance, in the "Handbook of
Pharmaceutical Excipients" (2,4 ed. London: The Pharmaceutical
Press; 1994). Along with the excipients, it is possible to use
humidifiers, emulsifiers, thickening agents, sweeteners,
flavorings, aromatizers, regulators of prolonged delivery (for
instance, aluminum monostearate and gelatin), susbending agents
(for instaﬁce, ethoxylated isostearyl alcohol,
polyoxyethylenesorbitol and sorbitic ether, microcrystalline
cellulose, aluminum metahydroxide, bentonite, as well as the
mixtures of these substances); such fillers as lactose, milk sugar,
‘sodium citrate, calcium carbonate, calcium phosphate; such blenders
as starch, alginic acid and its salts, silicates; antibacterial and
antifungal agents (for instance, parabens, ¢hlorobutanol, sorbic
acid}.

The compositions intended for injections can also incorporate
isotonic agents, for instance, sugar, sodium chloride, etc. The
following can be used as suitable carriers, solvents, diluents, and

delivery vehicles: water, ethanol, various poly-alcohols, as well
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Example 1. HYpoglycemic drug activity.

The blood glucose changes are the main indicator of efficiency
of diabetes treatment. That is why the given parameter allows to
evaluate the drug group action and select the most promising
compounds for further work.

The pharmaceutical compositions for determination of anti-
diabetic action had the following composition: active compound -

-1 g, potato starch - 1 g, water - 100 ml. |

The comparison of anti-diabetic action of compounds was carried
out u_sing a standard model of alloxan diabetes and metmorphin as a
comparative drug. The alloxan diabetes was induced by a single
subcutaneous injection of water solution of alloxan hydrate (ICN
Biomedicals, USA) at a dose of 150 mg/kg to rats weighting 180-
200 g that have fasted for 24 hours. The following animal groups
were studied: intabt rats, diabetic non-treated rats, diabetic rats

- ‘receiving Polfa-Kutno Ltd." metmorphin daily (for 23 days,

200 mg/kg); diabetic rats receiving daily (for 20 days) the
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The experhgiy.a orug doses were
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ppdd@)2. The netnorphj n dose
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t herapeuti ¢ doses for nman a previously deter
studi ed conf@epyds was appr ol.mapepy 500- 1, 000
for rats was extrapolated ffomthe therapeutic
adm ni stratMo221as started fm3tbedt hird day affgez+@ld oxan injecti oh when
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val ue. Eac?«gﬁﬁﬁp consi st ed|#+R03ani mal s of b6tAtQGenders. The resplts
obt ai ned afe _presented in Table 2 Table 2 |Results of glucose |bvel
det er ni nat M$r223 di abetic r @-4t0bbood. Conpoun8- 28k G ucose cont eht,

mol/ 1, inLl0 days. ducose tontent - pmupl/l in 20 days Mo-200-5-6012 5.40.3
MC- 201 6. 4@Cr224 6.5+0.4 6.3+0.3

MC-225 8.2%0.5 7.9%0.4

Metmorphin 6.6+0.3 6.4+0.3

Intact rats - 4.5+0.2 14.2%£0.2

fon-treated 16.240.6 18.641.2

diabetic rats

Based on the data obtained, we selected several active compounds

for more detailed analysis.

hypolipidemic and hypocholesteremic

Example 2. Anti-diabetic,

activity of pharmaceutical compositions containing, as active

substances, one of the compounds of general formula I.
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Pharmaceutical compositions for determination of anti-diabetic

action had the same composition as that given in Example I.

The comparison of the anti-diabetic action of compounds was

carried out using a standard model of alloxan diabetes, as

described in Example I, and metmorphin as a comparative drug.

the following parameters were

In the course of experiment,

recorded: animal general condition, water consumption, body mass,
tri-glycerides, serum blood

of glucose, total lipids,

and glycosylated hemoglobin,
(Laboratory methods of studies in clinical
1987). The

levels

using the generally

cholesterol,
accepted techniques
practice, V.V. Menshikov, Ed.,
integral values of carbohydrate and lipid metabolism in white rats

Moscow, "Medicine",

with experimental diabetes are presented in Tables 3, 4, 5, and 6.

Table 3

Values Intact |Diabetes [Diabetes + [Diabetes |[Diabetes
| metmorphin [+ MC-217 [+ MC-200
In 10 days

Percent of 100 70 () 100 100
survived rats

Body mass, g {180%5 185%10 18545 190110 |180%5-
Daily water|15+1 452 25+3% 25+5% 20%£3*
consumption,.

ml

Glucose, 4.5%0.3 [16.2%0.5 [6.6%0.3% 5.2+0.2* |5.6%0,2*
mmol/1

In 20 days

Percent of 100 50 80 iOO 75
survived rats _ _
"[Body maés, g {195%10 165%+10 18045 185+10 |182+£10




5.00.2 4.80.2 MC-212 5.20.3 5.10.3 MZ213 5.80.4 5.50.3 MZ-214 10.20.8
9.90.7 MZ215 5.60.2 5.40.3 MC-216 8.40.4 8.10.4 MC-217 5.20.2 4.80.3
iMC-218 7.20.4 7.10.4 MC-219 9.30.6 9.00.5 MZ-220 5.90.2 5.80.2 MC221

17.30.4 7.20.4
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Daily water|1742 5542 20+£3* 2215% 2416%
consumption,

ml

Glucose, 4.2+0.2 |18.6%1.2 6.410.2% 4.8+0.1*% |5.44£0.3*
mmol /1 '

Table 4
alues Intact [Diabetes [Diabetes + [Diabetes [Diabetes
metmorphin [+ MC-217 i+ MC-200

In 10 days

Cholesterol, |[1.4+0.3 [7.2+ 0.2 j2.6%0.3% 2.4+0.2*% [2.7+0.4%
mmol/1
JTotal .lipids,10.2t0.3_17.4i1.2 10.6£0.6* [10.4+0.5 [10.2%0.5%
g/1 *

Tri- 2.5+0.2 [2.810.4 (2.6%0.1 2.3+0.2 2.5%0.2
glycerides, .

mmol/1 o : _

B~ 2.040.3 |4.580.1 |2.2%0.3* 2.1+0.2* |2.0+0.2%
lipoproteins, | ‘
g/l
Glycosylated [4.5+0.5 [8.440.2 |5.1%0.1* 5.2+0.2*% |6.2+0,3*
hemoglobin, ‘
mol%
In 20 days . ‘
Cholesterol, [1.240.2 |[7.6£0.3 [1.7+0.3%* 1.440.2% |1.5%£0.2%*
—— | | | |
Total 1ipids,10.1+0.3|18.5+1.3 (11.641.2* 10.2%0.3 [10.6%1.0%
g/l *




MC- 222 6.-40.36. 20. 3 MZ-223-8.40.6 8.20.6 MZ-224°6.50.4 6.30.3 MC 225
8.20.5 7.90.4 Metnorphin 6.60.3 6.40.3 Intact rats 4.50.2 4.20.2
Non-treated diabetic rats 16.20.6 18.61. 2 Based on the data obtained, we
sel ected several active conmpounds for nore detail ed anal ysis. Exampl e 2.
Ant i -di abetic, hypolipidem c and hypochol esterem c activity of

phar maceuti cal conpositions containing, as active substances, one of the

conmpounds of general formula I. 21 Phgg maceuti cal conpositions for
det erm nation of anti-diabetic action had the same conposition as that
given in Exanple I. The conparison of the anti-diabetic action of
conpounds 1-car ried out.ss#0.29 2. stcaddand. éaodal of jaldidxan i &Hdees,| as
descri bed in npl e |, {and netnqor phin ag a conparatji ve drug. I n tihe

ters werejrecorded: ani nual
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studi es in|cidopreabifsa¢tice, V.IV. Menshifkov, Ed., Nbscow, "|Medicine”
1987). Thelintegral val yies of cgrbohydrate and |ipid netaboljismin white
rats with ¢Perimental ¢iabetes|are presgnted in Tales 3, 4, 5 and 6.

Table 3 I57ycosylated |4.5%0.5 [12.5%0.3 [6.2%0.2%  [4.9%0.3* |6.5205*

hemoglobin,

mol$%
*—~ gignificant difference from the non-treated animal group

(p<0.05).
Table 5
alues Intact Diabetes [Diabetes +[Diabetes +[Diabetes
mei;morphin MC-207 + MC-213
In 10 days
Percent ofi100 {70 100 100 90
survived rats '
Body mass, g 18145 185+10 |185%5 186%10 185%5
Daily water15+1 1552 [25%3 54E5% 2615+

consumption, ml

Glucose, mmol/1l4.340.3  [16.5+0.5[6.440.3%* |5.5%0.3 [5.8%0.3%

{In 20 days

Percent of]100 50 80 90 75
|[survived rats

Body mass, g |196+9 168+10 [180%5 182110 183%10
Daily water|l6+2 5212 1943 % 20%5% 2516*

jconsumption, ml

Glucose, mmol/1J4.2%0.2  [18.5%1.006.3%0.2*% [5.0%0.2* |5.5%0.3%




Val-ues—tntact D abetes D abetes + metnorphin-Di abetes + MC-217-Di abetes +

203*

d ucose,

IMC-200 In 10 days Percent of survived rats 100 70 100 100 100 Body nass,
1801-5 18510 1855 19010 1805 Dail ywater 151 consunption, m 452 253* 255*
mmol/ 1 4.50.3
24
Table 6
alues Intact Diabetes |Diabetes + [Diabetes [Diabetes
metmorphin [+ MC-207 |+ MC-213
In 10 days
Cholesterol, 1.540.3 7.0£0.2 [2.440.3* 2.5+0.3%[2.74£0.5%*
mmol/1 .
Total lipids,[10.1+0.3 (17.5%1.2 10.5%0.5 ;0.2i0.5 10.5+0.5%*
g/l *
Tri-glycerides,|2.5%0.3  [2.7%0.3 [2.6%0.1%  [2.5%0.2% |2.530.3
mmol/1
B-lipoproteins,|1.9+0.3 4.8+0.2 |2.2+0.4% 2.0+0.2*%[2,2+0.2%
9/1
Glycosylated 5.0+0.5 8.3#0.2 5.0+0.1% 5.1+0.3%16.4+0.3*
hemoglobin,
mol%
In 20 days
[Cholesterol, [1.3%0.2 [6.0%0.3 Ji.6%0.3*  [1.5%0.2%[1.5%0.2*
mmoi/l .
Total lipids,|10.1+0.3 18.5%1.3 [11.5%1.0 10.2+0.3 10.4#1.0*
g/1 *
Tri-glycerides, 2.5+0.3 2.940.4 [1.60.2 1.8+0.2*(1.7+0.2
ol /1 .
B-lipoproteins, [2.0£0.3  |4.5%0.2 [2.2+0.4% 2.1+£0.2*%[2.1£0.2%*
g/l
{Glycosylated 5.0£0.5 12.5+0.3[6.1+0.2% 5.0+0.3*16.2+0.5%
hemoglobin,
mol%

g




16:20.5 6.60.3* '5.20:2* "5.60.2* In-20 days Percent of survived rats 100 50
80 100 75 Body nass, g 19510 16510 1805 18510 18210 22 Dail ywater172
iconsunption, m 552 203* 225* 246* d ucose, mMmp1l/1 4.20.2 18.61.2 6.40.2*

#4.80. 1*

25

*— significant difference from the non-treated animal group
(p<0.05) .

The results show that all studied drugs exert marked therapeutic
effect during moderate diabetes, and the efficiency of the drugs is'
comparable to, or in some cases even exceeds the efficiency of
metmorphine at that. All animals treated by the drugs showed
reduced blood glucose levels and normalized 1lipid metabolism
values. This was also confirmed by histological examination of the

pancreas.
Example 3. Histolbgical examination of the pancreas.

Histological examination of pancreatic structure was carried out
using the haematoxylin - eosin and aldehyde fuchsine staining of
pancreatic sections using standard teéhniqﬁes. The photographs of
stained pancreatic sections illustrating this example are presented

in Figures 1-9.
Description of figures:

Figure 1: Alloxan diabetes in rats,- déy 10. Deterioration of
Langerhans islets structure. Haematoxylin - eosin staining,
magnification 40 x 7. ‘

- Figure 2: Alloxan diabetes in rats, day 10. Destruction of the
Langerhans islet. Cell lysis and reduction in the number of nuclei.
Haematoxylin - eosin staining, magnification 40 x 7. "

Figure 3: Normal structure of Langerhans islet, day 10.
Haematoxylin - eosin staining, magnification 40 x 7. '

Figure 4: Normal structure of pancreatic Langerhans islet of
intacf rat, day 20. Aldehyde fuchsine staining, magnification 20 x

7.




5.40. 3* Table 4 -~ Val ues Intact D abetes D abetes + netnorphin D abetes + "~
MC-217 Diabetes + MC-200 In 10 days Chol esterol, mml/1 1.40.3 7.2 0.2
12.60.3* 2.40.2* 2.70.4* Totallipids,10.20.3 g/1 17.41.2 10.60.6* 10.40.5 *
10.20.5* Tri- glycerides, mmol/1 2.50.2 2.80.4 2.60.1 2.30.2 2.50.2

2

Figure 5: Restoration of ©pancreatic Langerhans islet of
experimental rat in 20 days after metmorphine treatment. Increased
number of cells and nuclei. Haematoxylin - eosin staining,
magnification 40 x 7.

Figure 6: Restoration of pancreatic Langerhans islet of
experimental rat in 20 days after the MC-200 drug treatment.
Increased number of cells and nuclei. Haematoxylin - eosin
staining, magnification 40 x 7.

Figure 7: Restoration of pancreatic Langerhans islet of
experimental rat in 20 days after the MC-217 drug treatment.
Increased number of cells and nuclei. Haematoxylin - eosin
staining, magnification 40 x 7. _ ,

Figure 8: Restoration of @pancreatic Langerhans islet of
experimental .rat in 20 days after metmorphine treatment. Increased
number of «cells and nuclei. Aldehyde fuchsine staining,
magnification 20 x 7.

Figure 9: Restoration of pancreatic Langerhans islet of
experimental rat in 20 days after the MC-217 drug treatment. Marked

increase of the islet size, the number of cells and insulin-

synthesizing cell number. Aldehyde fuchsine staining, magnification

20 x 7.

Example 4. Pharmaceutical composition production for preparation
of tablet mass.

A mixture containing 0.5 kg of the MC-200 compound, 2.26 kg of
potato starch, 5.5 g of polyvinyl pyrrolidone, .11.5 g of
methylcellulose, 7 g of calcium stearate and 0.10 g of stearic acid

is produced. The mixed mass is used for tablet p;eparation.




:0-" |'i poproteins, g/1 2.00.34.50.1 2.20.3*"2.'10.2* 2.00.2* dycosyl ated
ihenogl obin, nmol % 4.50.5 8.40.2 5.10.1* 5.20.2* 6.20.3* In 20 days

Chol esterol, nmml/1 1.20.2 7.60.3 1.70.3* 1.40.2* 1.50.2*

Total i pids, 10.10.3 g/1 18.51.3 11.61.2* 10.20.3 * 10.61.0* 23 Tri-

gl ycerides, mvol/1 2.50.2 2.90.4

27

According to the invention, pharmaceutical compositions in the
form of tablets, containing other compounds as an active
ingredient, are produced in the same way.

Example 5. Pharmaceutical composition production for preparation
of capsules containing 100 mg of active substance.

100 g of the MC-217 compound, 28 g of potato starch, 59 g of
microcrystalline cellulose, 2 g of silica dioxide, 9 g of collidone
25, and 2 g of calcium stearate are carefully mixed. The powder-
like mixture is packed by 200 mg in .gelatin capsules of suitable
size.

Example 6. Preparation of pharmaceutical composition for
injections. 1 g of the MC-212 compound is mixed with 100 ml of

ready-made 0.9% sodium chloride solution. The solution is filtered,

and the made-up product is dispensed into ampoules and used for the

intramuscular and intravenous injections.




H

©1.60.1 1.50.2 1.50.2 0O- lipoproteins, 2.00.3 4.50.2 2.20.3* 2.10.2* 2.10.3*
'9/1 A ycosyl at ed henogl obin, nol % 4.50.5 12.50.3 6. 20.2* 4.90. 3*
6.505* *- significant difference fromthe non-treated ani mal group
(p<0.05). Table 5 Values Intact Di abetes Di abetes +Di abetes netnorphin

MC- 207 +Di abetes + MC-213 In 10 days

28 [e1¢]

CLAIMS

1. Use of a compound of general formula (I)

R R
2 COOC,Hs
Rs \
(A)hn—B
R~ N\
Ri (1)

where:

R; is selected from the group consisting of an optionally
substituted alkyl, oxyalkyl or cycloalkyl, an optionally
substituted heterocyclil or optionally substituted aryl,
wherein the optional substituent(s) may be one or more
selected from lower alkyl, halogen, oxyalkyl, hydroxyl

group or amino group,

R, is -H, -CHyNR’R"; where R' and R", independently of each
other, is a substituent of the amino group selected from
the group consisting of hydrogen, optionally substituted
alkene, alkyl or cycloalkyl, alkoxy group, optiénally
substituted heterocyclil, optionally substituted aryl, or
R’ and R" along with the nitrogen atom with which they are
bound, form guanidyl or optionally substituted

azaheterocyclil,
Rz is an alkoxy group, or -OH,

or R; and R; form together an optionally substituted

oxazine cycle,

Ry is selected from the group consisting of hydrogen,

halogen, cyano group, NO; group, trifluoromethyl,



¥

" < Percentof 100 survived rats 70 100 100 90 Body mass, g 1815 18510 1855

18610 1855 Dai |l ywat er 151 consunption, m 452 253 245* 265* d ucose,
mol/ 14. 30. 3 16.50.56.40.3* 5.50.3 5.80.3* In 20 days Percentof survived
rats 100 50 80 90

29 00

optionally substituted aryl or optionally substituted

heterocyclil,
A represents -S-, -S0-, -S0,-

B represents -(CHz)xRs,

where Rs is an optionally substituted aryl, an
optionally substituted alkyl or oxyalkyl, an optionally
substituted heterocyclil, or Rs represent the substituent

of the type

| //Rm
AN

Rn1
where Rn; and Rn, are defined also as the substituents R’

and R";
n=0-1; k = 0-2,

or hydrates and/or pharmaceutically acceptable salts

thereof,
in the manufacture of a medicament for treating diabetes.

2. Use according to claim 1, wherein the compound of
general formula (I) is the l-methyl-2-phenylthiomethyl-3-
carbethoxy-4-dimethylaminomethyl-5-hydroxy-6-bromoindole
hydrochloride represented by the following formula

\N/

COOC,H,
o)
N

\

*HCI*H,0 .



+ 75 Body mass, g 1969 16810 1805 18210 18310 Dail ywat er162 consunption, mn
'522 193* 205* 256* d ucose, mmpl/14.20.2 18.51.0 6.30.2* 5.00.2* 5.50.3*

24 Table 6 Values Intact D abetes D abetes + metnorphin D abetes + MC 207
D abetes + MC-213

30 °° :
3. Use according to claim 1, wherein the

compound of general formula (I) is the l-methyl-2-
pyrrolidinyl-l-methyl-3-carbethoxy-5-hydroxy-6- (pyridine-3-
yl) indole represented by the following formula

COOC,H,

OH
AN
Oﬁf&
N

or pharmaceutically acceptable salts and/or hydrates

thereof.

4. Use according to claim 1, wherein the compound of
general formula (I) is the l-methyl-2-pyrrolidinomethyl-3-
carbethoxy—4—dimethylaminomethyl—5—hydroxy—6—(pyridine—3—
yl) indole represented by the following formula

or pharmaceutically acceptable salts and/or hydrates

thereof.

5. Use according to claim 1, wherein the compound of
general formula (I) is the l-methyl-2-dimethylaminomethyl-
3-carbethoxy-4-pyrrolidinomethyl-5-hydroxy-6 (pyridine-3-
yl) indole represented by the following formula



‘I'n 10 days Chol esterol, mmom1/1 1.50.3 7.00.2 2.40.3* 2.50.3* 2.7+0.5*
Total i pids, 10.10.3 g/1 17.51.210.50.5 * 10.20.510.50.5*
Tri-glycerides,2.50.3 mpbl/1 2.70.3 2.60.1* 2.50.2* 2.50.3 -Ilipoproteins,
g/1 1.90.3 4.80.2 2.20.4* 2.00.2* 2.20.2* dycosyl ated henogl obin, nol %
5.00.5 8.30.2 5.00.1* 5.10.3* 6.40.3*

31 00
h
COOC_H
HO 2''5
S N \
N~

or pharmaceutically acceptable salts and/or hydrates

thereof.

6. Use according to claim 1, wherein the compound of
general formula (I) is the methyl-2-B-naphthylthiomethyl-
3-carbethoxy-4-dimethylaminomethyl-5-hydroxy-6-bromo

indole represented by the following formula :

\
_N
COOC_H, O
o Oty
Br N

\

or pharmaceutically acceptable salts and/or hydrates

thereof.

7. Use according to claim 1, wherein the compound of
general formula (I) is the 9-carbethoxy-2,7-dimethyl-5-
pyridine-3-yl-8-[ (pyrrolidin-1-yl)methyl]-1,2,3,7-
tetrahydro[l, 3]oxazino[5, 6-e]lindole represented by the

following formula




- In 20 days Cholesterol, nmml/1 1.30.2 8.00.3 1.60.3* 1.50.2* 1.50.2*

Totallipids, g/1 10.10.3 18.51.311.51.0 * 10.20.310.41.0* Tri-glycerides,
mmol/1 2.50.3 2.90.4 1.60.2 1.80.2* 1.70.2 O-lipoproteins, g/1 2.00.3
4.50.2 2.20.4* 2.10.2* 2.10.2* dycosyl ated henogl obin, nol %5.00.5 12.50. 3
6. 10. 2* 5.00. 3* 6. 20. 5*

32 00

or pharmaceutically acceptable salts and/or hydrates

thereof.

8. Use according to claim 1, wherein the compound of
general formula (I) is selected from the group consisting
of :

l-methyl-2-phenylsulfonylmethyl-3-carbethoxy-4-
dimethylaminomethyl-5-hydroxy-6~bromoindole,
l-methyl-2-phenylsulfinylmethyl-3-carbethoxy-4-
dimethylaminomethyl-5-hydroxy-6-bromoindole,
l-methyl-2-phenylsulfonylmethyl~3~carbethoxy-5-
hydroxy-6-bromoindole,
l-methyl-2-phenylsulfinylmethyl-3-carbethoxy-5-
hydroxy-6-bromoindole,
or pharmaceutically acceptable salts and/or hydrates

thereof.

9. Use according to any of claims 1 to 8, wherein the
medicament is in the form of tablets, granules, capsules,

suspensions, solutions or injections.

10. Use of a composition containing an effective

amount of a compound of general formula (I)

fle COOC,Hs
Rs
\ (An—8
R N\
Ri (1)

where:
R; is selected from the group consisting of an optionally

substituted alkyl, oxyalkyl or cycloalkyl, an optionally



- 25 *- significant difference fromthe non-treated ani mal group (p<0.05).
‘The results show that all studied drugs exert marked therapeutic effect
during noderate di abetes, and the efficiency of the drugs is conparable to,
or in sone cases even exceeds the efficiency of netnorphine at that. Al
animals treated by the drugs showed reduced bl ood gl ucose | evels and
normal i zed |ipid netabolism val ues. }?&ﬁ was al so confirned by histol ogi cal
exam nation of the pancreas. Exanple

3. Hi st ol ogi cal exam nati onof t hepancreas. Hi staol ogi cal exam natiqn of

pancr eat S¢St GEt G hRdereaiGldd Gt WGy RIEREIEGRASS arYdesi n and

al dehyde N t aj s f R J cti usy apdard

t echni quéjsh%éci%%g %ﬁo%t? re:l%g?qo st ailﬁzg%n%a(%grtédg [ c%esziclzlt%?g%ls Illustrating

t hi s examgllecied freserdtcern mlkyjur és 1bo@n, Desyailtyilon hofd dfoxgplr es:

~ Figure 1: Alloxan di,abetes in rats, day 10. Deterioration of Langerhans

i slets st CEEUPE. FHETREFINE N eosin staining, magnification 40 x 7.

Figure 2: Alloxan diabetes in rats, day 10. Destruction of the Langerhans

islet. CHibysHs aftNRORCtiwreied Rheamdindr bidependént Haephtexsthtin -

eosi n staining, .nagnificat.ion 40 7. Figure 3. Nornal_  sfructure of

Langer har?sthie "et’” afuf’(f%ﬁ%lf 4E[ (ﬁjﬁyltlhﬁE -amelgg)l RS rﬁer%ge,CtneaC%r#foltmcati on 40 x

7. Fi gilee grouNorgmls isttiue) Wie I8fd jeaieer,eatpta drailgsr kanssdidudteddf i nt act

rat, day 20. Al dehyde fuchsine staining, magnification 20 x 7. .26

Fi gure 5:2lfeaeor &tk G parfchrsatsyel /L Y29 QU8 e PRI BGIN nent al rat in

20 days af fiff iRl %H&&aﬂi@ntqpeiwﬁqy%meau@d Glis ad nucl ei.

Haemat oxyl 1 n eosin stal ning,” magni fi'cation 40 x 7. Fi gure 6: Restoration

of pancr &dt iamd &igerlvanys widltetthef reiXpergeremttalm neitth wi2Ghddayeevafamsr t he

MC- 200 drug treatnment. |ncreased nynber .of cells .and nuclei. Haematoxylin -

eosin stﬁcﬁ']“ﬁgj, a#%é‘hiq‘l‘}a@aﬁ Yon 40 %P%f.onaﬂﬁ gsdjlbesscf‘ UEi‘{ees oration of

pancr eat iz dragardns diis| et of experinental rat in 20 days after the MG 217

drug treatnment. Increased nunber of cells and nuclei. Haematoxylin - eosin

stai ni ng,, magni_fication 40 x 7. _Figure 8: Restoration of pancreatic

Langerhaﬁ% %§|3P Sikg%geggﬁgﬁfaprraghrn 20 days after netnorphine

treatment. Increased nunber of cells and nuclei. Al dehyde fuchsine

st ai ni ng,omdgniehdcRsi barpoteogther FgopelionaRbgt svastdhubedpancreatic

Langerhaqg{ij!eté%kﬂggperinental rat in 20 days after the MZ 217 drug
Ifict'ease of the islet size, the nunber of cells and

treat ment.  MHr ke
insulin-synthesizing cel | nunber. Al dehyde fuchsine staining, magnification
20 x 7. R4 ERafpleciedphaphatbat PEQNPcERPESFELBE PEOBYELPER or preparation

of .tabl e . ] Xt co i ni 0. 200 conpound, 2.26
kg of po?EPgﬁgﬁaréﬁfﬁkzéﬂﬁﬁﬁ? g%ﬁygkﬁgP’p?f&gﬁgég%§§t¥§?5 g of

met hyl celdpdidse 1 1% ¢uifstdaudiatMastydareat e 11 guifstsittedrddc acid i s
produced.. The m xed nmass is used for tablet preparation. 27 Accordi ng
to the i HG,© rmaceuti cal conpositions in the formof tablets,
cont ai ni ng ot her conpounds as an active ingredient, are produced in the
sanme way.A regbeawilites 5-S-Bhardceut3®@al conposition production for
preparation of capsules containing 100 ng of active substance. 100 g of
the MC- 2%y s 28@.9f-potato starch, 59 g of mcrocrystalline
cellulose, 2°g of silica dioxide, 9 g of collidone 25, and 2 g of cal cium
stearate are waeekuRsyism zaedopThenpbdhgesubbsketnigduaeyls packed by 200 ny

phar maco Ut GaT Ao GUT T S HER (4 66k | e M T W 212 Eopound i

phar mace 5 [ i ons. ! - conpound i s

m xed W tduddddi it Heaathodpstei U, 9% smdiremrelkar @@eseusitafuehite sol ution
is filtered, and the made-up product is dispensed into anpoul es and used

for the %k rdusel®r: and intravenous injections. 28 CLAIMS 1. Use of a
compound of general formula (I) : (An-B

/Rng

—N\

Rny4



(1) .- where: Rl is selected fromthe group consisting of an optionally
substituted al kyl, oxyal kyl or cycloal kyl, an optionally substituted
het erocyclil|l or optionally substituted aryl, wherein the optional
substituent(s) may be one or nore selected fromlower alkyl, hal ogen,
oxyal kyl , hydroxyl group or amno group, R2 is -H -CH2ZNR R'; where R and
R', independently of each other, is az ybstituent of the am no group
sel ected Up,CcoNsi St i ogen,,.optignally. suybstj,tuted
akene, AR &R0 SRRoRPETE b AL S S e P R
het er ocy@nd R"gptionally substituted aryl, or R and R' along with the
nitrogen atomw th which they are bound, form guanidyl or optionally
substi t uted @zqhemegp@mghil, R3 is an al koxy group, or -OH, or R2 and R3
formtogether an optionally substituted oxazine cycle, R4 is selected from
the group c%nsis%ing of . hydrogen, hal ogen, cyano group, NO2 group,
trifl uor SrelHGratesy agsl/os AhRFreqsarticaldy acperdabdst iseddlsl y substit ut ed
het er ocy&hielre ok BEPHAS@RLS veSsupsPEnce, 282 wBihepkesents - (CH2) k- R5,
where R5 is an optionally substituted aryl, an optionally substituted al kyl
or oxyal Plermagegpticoddly pesepseilet edrireeesoayd/lr, earilgS enepr,esent the
substituent of the type : /e/Rn2 ----N \Rni where Rni and Rn2 are defined
al so as ﬁhet&@b@&bbuﬁatioﬁn@fRé;m@dﬁc@méhtkf6r0t%ea9&n?yﬁﬁﬁ%%%egnd/Or
pharmaceutically acceptable salts thereof, in the manufacture of a
medi canment for treating di abetes. 2. Use according to claim1, wherein

t he conpound g r mula, (1) Ls. t 1- et hyl- 2- phenyl t hi qnethy1- 3-
carbethoxy-4-g§he§ﬁgl%%F%gégphyié5%%ég?ogglGWEEBﬁ%PnEBEeCH EPBEﬁIB%ide

r epr esenfedmbyat &) f obhowiingdf anmiha cofPRE2H 0n39s BheUieméeﬁgndEﬂg
toclaiml Mhi£ﬁ%n tpﬁ Eogpound of generat formula (1) is the 1-nmethyl-2-
pyrrol i dPRGEY LEREPRGFRELcAr GeFREX)OEYREarsRetBY L ppinamashgl-p1) indol e

r epr esenhedrbyyt beptehbouiingef A 1021 gRh Lcal eptabl e salts
and/or h grateg t her eof . Zgyégglgg%ggd?%ggg§H%F§§HF¥,eagerein t he
conpoundietlgehegaforsridl a (1) is the 1-nethyl-2-pyrrolidi nonet hyl - 3-
car bet hoxy- 4- di net hyl am nonet hy1<5- hydr oxy- 6- (pyri di ne-3- yl) indole
represented by the follow ng for a : ? or pharnaceutically acceptable
salts and/or hydrates thezfof. CCX)C2H5

=)

Br

_Z

*HCI*H,O .

12. Use according to claim 10, wherein the compound of
general formula (I) contained in the composition is the 1-
methyl—z—pyrrolidinyl—1—methyl—3—carbethoxy—5—hydroxy-6—
(pyridine-3-yl) indole represented by the following

formula :

COOC,H,

OH
A\
AL
[ji;%:]::::l:ii>\\r’
N



5. Use according to claim1, wherein the conpound of general formula (1) is
t he

1- nmet hyl- 2- di net hyl am nonet hyl 3- car bet hoxy- 4- pyrrol i di nomet hyl-5-hydroxy-6
(pyridine-3- yl) indole represented by the following fornula : 31 or
pharmaceutically acceptable salts and/or hydrates thereof. 6. Use
according to claiml, wherein the co?%gund of general formula (lI) is the
met hy1- 2- p- napht hyl t hi orret hyl 3- car bet’hoxy- 4- di net hyl am nonet hyl- 5- hydr oxy- 6
- brono i ndol regresenteﬂ gy t he follomjn% formula : or pharmaceutically
accept abPé BAPFESRYFIFoHydr FCESPERBLEoFE1ES andforybydgeéseding to cl ai m
1, whereipet-Rgsconpbund of general fornula (I) is the

9- car bet hoxy- 2, 7- di net hy1- 5-

pyridi ne-3-y1:8-[ rrolidin-1-yl)nethyl]-1,2, 3, 7-
tetrahydro[l,§?0xég¥n8F§9§QéP9n§8lgﬁPéérigenWBﬁrﬁﬁntﬁQefSPWBRFHS formula :
32 or pha mpeRUdICadimacceptakigh salden anf/iQfe Mo Es tdiereofehe S
Use according to claim1, wherein the conpound of general formula (1) is

sel ect ed srhbHe Zgiraiiy Clditsinsmeidiydf-3-carbethoxy-4-

1- et hyl - 2- |_sul f t hyl.- 3-carbet h o T .
dinethy|5%4%£§R%§#f§$ﬂﬁgggxg¥éﬁ%?%%%?%%&&ﬁ%ﬁdlne 3-yl) indole

1- met hy| -2plesmyitad fdynyheetfoll -Gricay bRidaxye 4-

di met hyl am nonet hy1- 5- hydr oxy- 6- br onoi ndol e,

1- met hy1- 2- phenyl sul f onyl net hyl - 3- car bet hoxy-5- hydr oxy- 6- br onoi ndol e,

1- et hyl - 2- phenyl sul fi nyl net hyl - 3Ngar bet hoxy-5- hydr oxy- 6- br omoi ndol e, or

pharnmaceutically acceptable salts apd/ or QQ@Cgtgs t hereof. 9. Use
according to any of claims 1 Hp8, Mheregin the di canment is in the form of
tabl ets, granul es, capsules, : ONS) solﬂgiﬁns or injections.

10. Use of a conposition ci I'we~"anmount of a conpound of

general formula (1) : (| Rlﬂjs sel ected fromthe group

consi sting of an optionally ed al kyl, oxyal kyl or cycloal kyl, an
optional lor pid A cistddiutyed i00kc dd1ty 0t inalJdrubstituted aryl,
wherein the optional substituent(s) nmay be one or nore selected froml ower
al kyl , hd&hsg&@ef -oxyal kyl , hydroxyl group or anmino group, R2 is -H,

-CH2NR' R'; where R and R', independently of each other, is a substituent
of the anmino gnoupssekeebedihgomot beagmoup, cansi-et hngnef cBygeaaan,
optional ly substituted al kene, alkyl or cycloal kyl, al koxy group,

opt i onal I8 SfPsGalutieFrHetder 0dy dqnitaigind dinlthe aasaasihian drsyltheor R and
R' al ong qwi e il i 1u-ch, .t _bound, form guanidyl or
optionalﬁyngﬁb tlfﬂfgﬁ azgﬁ%%g?%%%%ﬁh%il%%%%%?%gﬁﬁg kgﬁy group, or -CH, or
R2 and R®ymrahitdigetntedrh ydn- Soptydarad 6 siihatiidintee® -oaziimeladyc! e,

represented by the following formula :

COOC,H,
HO
\ N/
BN N |
| \
N .=

or pharmaceutically acceptable salts and/or hydrates
thereof.

15. Use according to claim 10, wherein the compound
of general formula (I) contained in the composition is the

methyl-2-B-naphthylthiomethyl-3-carbethoxy-4-



R4 is selected fromthe group consisting of hydrogen, hal ogen, cyano group,
NO2 group, trifluoromethyl, optionally substituted aryl or optionally

substituted heterocyclil, A represents -S-, -SO, -502- B represents
- (CH2) k- R5, where R5 is an optionally substituted aryl, an optionally
substituted al kyl or oxyal kyl, an optionally substituted heterocyclil, or

R5 represent the substituent of the typg,: "Rn2 -N Rni 34 00 where Rni and
Rn2 are defined also as the substituents R and R'; n = 0-1; k = 0-2, or
hydr at es and/ or pharnaceutically acceptable salts thereof as an active
subst ancejimest hyel dmiasonetaryiacetty dad t y- @doepiahiredoclay riegrise sardieat

exci pi ents, t prepar ion of a medicanent for treating di abetes.

11. Use é@é&ﬂﬁlﬁ?i%?WﬂQﬂ HFUfher ei n the conmpound of Formula (1)
contained in the conp05|t|on is the 1-nethyl-2-
phenyl t hi omet hy1- 3- carbethg/${4 di met hyl am nonet hy1- 5-
hydr oxy- 6- br onoi ndol e hydr oth -rlde(jéekgﬁpnted by the follow ng formul a
*HCl *H20 . 12. Use ﬁ cordji ng cl'& #n 10, grei n the conpound of
general formula (I) conta Q the 1-

met hyl1- 2- pyrrolidinyl-1- ydr oxy-6- (pyridine-3-yl)

i ndol e represented by the ol | ow 3ﬁfornula : 35 00 or pharmaceutically
acceptabl e salts and/or hydrates thereof. 13. Use according to claim
10, wher g/ ghiierERmpeUR 10y GRRRIAY Bl o bhayen! dhRed dds  he
conposition’is the 1-nethyl-2- pyrrolldlnonethyl - car bet hoxy- 4-

di net hy| d&menr@edt.hyl - 5- hydr oxy- 6- ( pyri di ne-3-y1l) indole represented by the
following formula : or pharnmaceutically acceptable salts and/or hydrates

t her eof . 1614Uslés%c%%ci@r1(#ﬂgng:ot @1@1«% Mol 0 yneher e rthreh%oﬁ@m%n@fof
general formula (1) contained’in the conp05|t|on is the

1- met hy| o2rgingdt Hplrawiligontet) h;ﬂor&a@aretﬁietummcompomtlon is the 9-
pyrroI|d| 1- 5--hydr PWS I & by t he
foll ow ng (r)gr%&urﬂ'l%xy 2 )&d >§t¥et§1 cleut ng}rﬁ f%é%?eﬁ}t ab %Qg&;n or hydr at es
thereof. y1) meth;k,}i]—llls,@,agcmuﬁmnymm [@,ms] lﬁ;azvjdwa rs-téqei_rmwmound of
general fornmula (I)_ contained _in the conp05|t|on is the

met hyl - 2-58RFERRHRAS MYorkdiehyirld-cuimeetitoiplae : 36 ~

di met hyl am nomet hy1- 5- hydr oxy- 6- bfonn i ndol e represented by the foll ow ng
formula : N

r COOC.H
O 25
‘e
X N
| \
s
N

or pharmaceutically acceptable salts and/or hydrates

thereof.

17. Use according to claim 10, wherein the compound
of general formula (I) contained in the composition is
selected from the group consisting of :

l-methyl-2-phenylsulfonylmethyl-3~carbethoxy-4-
dimethylaminomethyl-5-hydroxy-6-bromoindole,
l-methyl-2-phenylsulfinylmethyl-3-carbethoxy-4-
dimethylaminomethyl-5-hydroxy-6-bromoindole,



COO0C2H5 HO 1 or pharmaceutically acceptable salts and/or hydrates thereof.
16. Use according to claim 10, wherein the conpound of general fornula (1)
contained in the conposition is the 9-
car bet hoxy- 2, 7-di net hy1- 5- pyri di ne-3-y1-8-[ (pyrrolidin-1-
yl)met hyl] -1, 2, 3, 7-tetrahydro[ 1, 3] oxazi no[ 5, 6-e] i ndol e represented by the
followng formula : or pharnaceutica%}y,acceptable salts and/or hydrates
thereof. 17. Use according to claim wherein the conpound of general

formula (1) contai 0 S|t | ect rom the group
consi sting of t7met ﬁ?Vﬁ gg%@ﬁy QGF ﬁygﬁﬁ?ﬁngEOEXr €t hoxy- 4-
d|nethylﬁg@@gg@t@y$rgmggg@g4g-6 br onoi ndol e,

1- net hyl pheny Isulflnylnethyl-s car bet hoxy- 4-

d|nethylan1nén@@h9y152hybe@yﬁselﬁﬂnwémﬁdbwé -3-8arpethoxy-5-

1- net hyl nyl.s t hyl - 3- car bet hoxy-5- hydr oxy- 6- br onoi ndol e,
1- nethylhfdgE§Xyﬁ % %%épggg%yl 3- car bet hoxy-5- hydr oxy- 6-bronoi ndol e, or

pharnaceutl@hb&Ma&éQ@ﬂb&bﬂ@ salceptandeosahydr aheg orhareektes 18. Use
according to any of clainms 10 to 17, wherein said nedicanent is in the form
of table §er@P§nules capsul es, suspensions, solutions or injections.

18. Use according to any of claims 10 to 17, wherein
said medicament is in the form of tablets, granules,

capsules, suspensions, solutions or injections.



