1 ANTI DI ABETI C PHARVACEUTI CAL COMPCSI TI ON Fi el d of
i nvention The invention relates to pharnaceutica
conpositions with anti- diabetic, hypochol esteremnic,
hypol i pi dem ¢ and hypogl ycem ¢ action suitable.for
preparation of medicinal drugs in the formof tablets,
granul es, capsul es, suspensions, solutions or
injections. Prior art Diabetes nellitus is a disease
that is mani fested by. high blood glucose |evel due
to the insufficient effect of insulin. Insulinis the
hornone that is produced. by the pancreas, in
particular, by the beta-cells of Langerhans islets.
During diabetes nellitus, insulin is either virtually
absent .(type | diabetes, or insulin-dependent
di abetes), or the body. cells insufficiently react to
i nsul i n (AyPED TABIEL © SPHARMACEYT I CAl NCeMPOSENt ON
di abetes). . DU€ t0 the [II rnsuffrcrent rnsulrn
effect, the follow ng events take-place: blood "
gl ucose increases (hyperglycema), glucose is excreted
with urine (glucosuria), and bl ood accumul ates the
acidi c products of abnormal 2 fat burning known as
ket one bodi es' (ketoaci dosis). Treatnent depends on
the type of diabetes. Type | diabetes is treated wth
insulin only, which conpensates for the absence of
natural insulin in the body For treatnment of type |
di abetes, the anti-di &jealidc° o?%erﬁﬁﬁﬁs are mainly-
used. Wth every passing year, the nunber of_diabetic

‘ patlents inthe world is growing. This roces : anti-
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suitable for preparation of medicinal drugs in the form
suspen51ons, solutions or injections.

granules, capsules, -
Prior art

piabetes mellitus is a disease that is manlfested by high blood

e level due to the 1nsufflclent effect of insulin. Insulin is .

e in partlcular, by the

the ho
beta—cells of Langerhans islets.

her virtually absent (type I diabetes,
or the body cells 1nsuff1C1ently rea

rmone that is prodnced by ‘the pancreas,
Durlng diabetes mellltus, insulin

or 1nsu11n—dep¢ndent
is eit
diabe-t'es) ’
1abetes, ‘or 1nsu11n-1ndependent diabetes) .

ct to insulin (type
pue to the

. blood

AinsuffLClent insulin effect, the following events take place: blo
ith urine

glucosé. increases (hyperglycemia), glucose is excreted W

1
(glucosurla), and blood accumulates the acidic products of abnorma



expansi on of obesity, |ow physical activity, etc.

According to the experts' forecast, the preval ence of

di abetes nellitus.in all age groups will rise by 2030

- from2.8%in 2000 to 4.4% wth the highest rate

- anong the urban citizens of devel oping countries. In

absol ute figures, by 2030, the2total nunber of

. di abetes pati.ents wll grow fromcurrent. 171 milion

to 366 mllion people. In this regard, the nost

i Fjor bannindh kyoweers tketsaet Heodiear chkeatopcigdopis) .  Treatment

|GiqRal,, dr. it RStk Nt kpo,di abeti 6, AckI treated wit
re uegk:dﬁgggl %llcr)%st' Ieuggsga%é%'agﬁgﬁagi%%%eﬁgg 18 reae‘ with
hiypsed Aol estyer ghich amthphypotdspifdentle abistace . of natural insulin

r.ent two t f redi cipal +fr ug u : —d .
L By, Qs KRBEeRaEE ChPE, 1L SHBRL B S -diabetic
arrall dntgs drabedindydoseds. The. latter are divided

i nt.o..several nmain groups: .derivatives of . . .
Ul D PGP Fosip s e BUReH i arabgfiqpationts in the
omhd- gk ugostidaseThis Sptekarsy ligr daciettatadi bys swehnlfactors as
i mul.at e. pancreatic islets' beta- gells_which,and . .
i&?or?&é?h?%dpﬂg(ulﬁ?&lippi FEOY bl aﬂﬂp@ﬁéﬂﬂedagﬁfﬁ%t’ ofirbanization,
erpegeinUSE BE&titYy, 186 phesiaceastidivict eesal A¥cording to the
active beta-cells in the gancreas, is a EE{)rere uyi sit.e. 11
- PEPSTHR dforectstof Wt iRravabeide ofddighetey (ieklitus 1n all age
§ebigsy edithaki ddesg - doues rreh02€8st ha wjod-ced | 8.4%, with the
g%as,m um channel s, reduce potassiumegress in the )
heftelnatrapmong aiche ardag: iChtil aens tqfe deyedpping countries. In

- B4 SRR ﬁﬁﬁkgs,s,big hf??@,”é‘rfé | YAS1 HunBbt PBENMEHEEEes patients
I ncrease the nunmber of insulin-sensitive receptors 3 . - ]
Wk Heravarfgem certent Hollewdiliemetq oiff méipion people. In this

.4 st.rat i on of; 9% ~bhRin - ‘ :
R R e L e e G e T b R
nedizdmedpairugd witHecdtinoagt rantiediabdisice sactiedr | reducing blood

nsation an i_gni ficant .hyper enl.a;:which, JJ qs s .

IERE° TeyBh, 2P0, Feting, FBF RyPBRLEIAATeR ¢ sRY, iboriptaenic

effecandary insulin o

Currently, two types of medicinal drugs are used for diabetes
treatment: insulin or its substitutes and oral anti-diabetic druqs.
The latter are divided into several main groups: derivatives of
* “sulphénylurea, -biguanides, and inhibitors of 10. alpha-glucosidases.
: Sﬁlphonylurea derivatives mainly stimulate 'lpa'n-cre'atic islets' beta-
' '?ce'lls t«ihich are acéompanied by incbil’izja'tion and e.nhance'd ‘output of
e‘n‘dog'enoué insulin. The presence of -funci:ionally active beta-cells
Cin the pancreas is a prerequisite for the effect of: anti-diabetic
Adrugs.: It is believed that thése drugs "close" the béta-cel—ls'
potassium channels, reduce po’tassi_um egress in the extracellular
's'pf;ztce and - stimula{:e the insulin release. Besides, the derivatives

of sulphonylurea increase the number of insulin-sensitive receptors



resi stance) in case of the type 2 diabetes nellitus.

Treatnent by derivatives of sul phonylurea is

‘contraindi cated during diabetes nellitus type 1 or

secondary (pancreatic) diabetes nellitus, pregnancy

and breastfeedi ng (because of their teratogenic

effect), surgical interventions (najor operations),

severe infections, injuries, amd risk of severe

hypogl ycem as. The effect of biguanides is mainly

confined to suppression of glyconeogenesis in the
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restrain cl eavage of poly- and oligosacchari des,, thus .
pebidiusy Weet o na&?(m?eQHBdFEYes #hﬂr §grp$+éﬁ?§ﬁs mellitus,

vanrghd heeabyresemrNt (deatiBe devehopierdratfogenic effect),
post - prandi al hypergl ycem a. However, thejr

Sargigadt r dﬁt@ﬁVﬁﬁ?lozbsaus@agﬁ)é d@P@IrGEF@?I?) of severe infections,
| 2anfSr8sk eosﬂJlstevei‘Qolg&p SP%niaRatients are -
ru

constrained to stop taking gs wWwthin the first
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phenyl al ani ne derivatives act
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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
absofption‘ of glucose and thereby preventing the development of
post-prandial hyperglycemia. However, their e_xdministration may .
cause the development of dyspepsia. As a- fe'sult, about 60% of
patients are constrained to stop taking drugs within the first
" three years of drug avdminnistration.

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



functionally active beta-cells in the pancreatic
isles, induce their de-polarization and the opening
.of cal cium channels, and thereby induce insulin
secretion. The nost prom sing nmedicinal drugs are

t hi azel i di nodi ones (or glitazones) which nodul ate
transcription of the insulin-sensitive genes and
participate in the glucose Levél control and lipid
nmetabolismin the fat and nuscle tissues, as well as
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substituted phenyl propionic acid (RU patent No. 2 300
BIovakies RU weihdntgaie. whigh3 ip3itseddr iopaplieatey the course of
&%)égr.Odéé‘gf@éﬁon%hém{e’fbent 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 compared 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 present, apart from the already known classes of compounds,
such és derivafives of sulphonylurea or phenyl alanine, biguanides
and thiaéolidinodiones, there is a large number of compounds with
anti—diabetié .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



patent No. 2 301 803), and derivatives of
oxazol aryl propionic acids (RU patent No. 2 303 593),
etc. However, as many of the |isted conpounds with
anti-diabetic action are yet to pass the clinica
trials and, hence, can only potentially be considered
as nedi cinal drugs,, we have chosen, as the cl osest

anal ogue, the netformn (biguargd) having proven anti -
diabetic action. For instance, the "Desktop manual for
di abetes nellitus type 2", published by the
batertatd .onalob 8bef £sandradei dd i s( bBFbxbBolfiYApropionic acids
nom nates netform n as nunber one on the |[|ist of
JRURREN ONer i Ag38? 1P ) rebFfmended for ora
adfioRests At 0 mBhpcbeswiR ofidither | BYRPbhLE Theth anti-diabetic
technical result of the present invention is the
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liod cift ywlamcdsgeddwénirey atxugist yecPhmendekd cibe drads @dministration
I's achieved by creation of the pharnmaceutica
~‘conposition with the anti-diabetic, hypolipidem c,
hypochol esterem ¢ and hypogl ycenmi ¢ action for
preparation of nedi.Ci dru i,n t.he form of

tabl ets, granul es, €§5§§F5§, JASFe ASVERE %01 ut i ons,
or injections containing, as an active substance, the
CorrpOL'%dcshndlecglV%gsgag rré% hiéeheC %Tg)srénftoriglxjrlegtgég :is6 th% 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-
resistanée, and having a structure that is different <from the
traditionally used compounds. 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 1is achieved by <creation of the
pharmaceutical composition with the anti-diabetic, hypolipidemic,
hypocholesteremic ahd hypoglycemic action for preparation 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):



C\ \' R where: Rl-is chosen fromthe- -eventually
substituted al kyl, oxyal kyl, or cycloal kyl,
eventual |y substituted heterocyclil or eventually
substituted aryl. As the substituents, there are the
| owest al kyl, hal ogen,. oxyal kyl, hydroxyl group,
am no group or several of the |isted substituents at
the sane time. R2 - H -CH2N(R®R " )2 ; where R and
R, |ndependently of each other, is the substituent
of am no group, chosen fr-n1hydrogen, ‘eventual |y
substituted al kene, al kyl %% I, al koxy group,
XgPlelﬁi‘:ﬁegventually

substituted aryl, or along with the
nitrogen atom w th whi cl bound, form
guani dyl or eventual \ ~yted azahpgtergeyclil. R3

is an al koxy group, " form t oget her
the eventually substituted oxajine cycle; R4 is
chosen from hydrogen, hal ogen, cyano group, NO2-group,
tYieEréor omet hyl , eventual |y substituted aryl or

QM((E RLu %|hb¥Ren S 'fQan' ttmee %vgﬁfa 0Ky Cédﬂst Ruted a2yl SogxyBal kyl, or

wher e is the eventual I'y substituted
mﬂoa lew]ent @targtugdbgtusmfédtarthyll betexgavddil or eventually

I tyut 5 4 e
st | t uent Sa"i'.slslt hé%lét %ﬂe Qw?ésecrvﬁ%‘é}%gllthﬁl £R érén%fir%ﬂ?a lowest alkyl,
@@ﬂpﬁ@d wwHWH,hdlEuMW-t geots, Remémel Rroup neo- geveral of the
£30:21 Qlduidtahes 20 oBRTERREULI cal Iy accept abl e

R; - H, -CHN(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 Ry and R; form together the
eventually substituted oxazine cycle;

Ry 1is chose'n from hydrogen, halogen, c¢yano group, NOx-group,
trifluoromethyl, eventually substituted aryl or eventually
substituted heterocyclil;

A - 5, SO, SOz

B - (CHz)x-RS5, where Ry is the eventually substituted aryl,
eventually substituted alkyl or oxyalkyl, eventually substituted
heterocyclil,

or Rs is the substituent of the type.
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conpound in-formula |, as well as pharnmaceutically
acceptable carrier and/or excipient. The nentioned
compounds corresponding to forrmula I, inclusive of
their synthesis and physi co-chem cal properties, are
described in the literature
(Khi m ko- Far mat sevti cheskii Zhurnal, No. 21, 1995, p.
51-53, Khi m ko- Farmatsevticheskii Zhurnal, JSTs 2;
1995, p. 5-8; Khim ko-Farmat sevticheskii Zhurnal, No.
5, 1988, p. 565-569), as well as in the international
- ARk Gat A RACTARVZRG7E1RG02460 oAl kkhef buledt chamiteaR' and R";
compounds in the invention have been obtai ned using
RHE Iietkf8d%: described in the above literature, or can

be oblaiaRed HSh K t ishAnakegeis et hadsep8sbldosaalase of the
knowi to the expert in the field of organic
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108 1CMRRY Suikespending to fornula | exhibit the
antfldiabeggﬁ acf%bn, whi ch was shown by the authors

of Thisementianad momponndsecdinespopfipg 9 far@udgst, inclusive of
éﬁ?y?wﬁ n%?ééf tan&hgh.%{ggﬂgﬂe 'cﬁisg§8§§§tié§% are described in
p ar maceut | ca conp sftions ich contain, as an

tdet | Mg epatrpoaertkhinhkoeld muttisert focker iy gtuynel, No. 2I, 1995,
;EO%HQ%Ed ﬁﬁimf¥?1%5§ha£gé Jé%éskiIhthPﬁgif”H§*sCE?n1§§é, p. 5-8:;
Conpolntls iy have asynneiric centers and, therefore,

Khiey koaFametstevad ceb ket edhuemant | Boers, ad888, p. 565-569), as

di,astereoners. This invention_also dea '
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fiisalre ERemt &Cle s udldsC aAp eha dsnvedt foor mave beeasokedined using
s thejr mxtures. The "racenates” .inply the m xtures .
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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 formulaAI.
- 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 containing equal ‘quantities of enantiomer pairs. '
Besides, the invention. also includes the pharmaceutical
compositions which contain pro-drugs. According to the invention,

the pro-drugs are derivatives of chemical compdunds of general




~formula |- -which, by itself;, nay have a relatively weak
or no action. However, after drug intake in
physi ol ogi cal conditions (for instance, in the course
of its netabolism due to its solvolysis, or by sone
ot her nmechani sn), they can be converted into the
biologically active fornms. The foll ow ng conpounds are
most preferahle for use as the® active conponents (the
chemi cal fornulas and brief descriptions are given in
}% knﬁlg' Ia gr t f?@eﬁmextrﬂa k?év hg' rréjl%ﬁﬁrv'eﬁ.’ %ak or no
6 f ext? and 11 't he a of 1 nventi
Bafilienl. Hdﬁewan}aaftenudmuganmtakaylgnphysnmiqjlqainpgmdmnions (for
acc rdlng t he invention la.of c ound
SESTERAT O CREmcouroRaRb SeRa Pt aroRiPhy 98 P ohbp gotvoLysis,
plrenWtISbmHetdﬂ&IerS wecHzatiBaxy - £helC- 2400 be converted into the
%ﬁgﬁ nonet I-5 S—O B hydr oxy- 6- br onoi ndol e
%éﬁﬁﬁ§d?ﬁ%%ﬁ FOFES -\ 1-methyl -2-p- 0 %9 coo,

L tmiwlfdﬁno@ﬁﬁbhydonﬁ)oun8% aME— 2fdst preferable for use as the
car bet hoxy- 4- dlmeth am nonet hyl - 5- (ch ey
GCBFEFHﬁ grenes (t e chemlca ormulas an rief 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

1-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-
aminomethyl-5-hydroxy-

6-bromoindole




1- met hyl - 2-(p-et-hyl )- 0 92HS phenyl -t hi onet hyl - 3-
MC- 202 car bet hoxy-4 B di net hyl am nonet hyl - 5-

hydr oxy- - 6- br onoi ndole s Q CO02HS

1- net hyl - 2- (p- et hoxy) - phenyl t hi omet hyl -3- | MC-203
car bet hoxy-4 di met hyl am nonet hyl - 5-

hydr oxy- 6- br onoi ndole 0 OOC2H% 1- p-t ol uyl -2
phenyl t hi omet hyl -3- ~' MC- 204 gar bet hoxy- 4-

-di met hyl am nonet hyl - 5- hydr oxy- 6- bronoi ndol e N
1-benzyl -2- Q CQOC2H5 . phenylthionethyl-3- -it i1l

MC- 205 car bet hoxy-4 di net iyl am nonef hyl - 5- thyl) -

hydr oxy-g;, et onoi ndol e 10 1-nethy|-2-16mFth¥}'2'(p'e yL)

benzyl t '%ne E%#; - MC 206 carbetho&ypﬁgn 1-thiomethyl-3-
. o b

5- hydr oxy- 6- br pnoi ndol e
- met - MC-202 carbethoxy-4-

N 4dimethylaminomethyl—5—

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

N | 1-benzyl-2-

OH._ POBCHs | phenylthiomethyl-3-
3 3—@ . MC-205 carbethoxy-4-

dimethylaminomethyl-5-

hydroxy~-6-bromoindole




1--Q OOC2- H-5- 1 -~ - pyrrolidiny-t-rethyl - t M-207-- -
3-car bet hoxy-5- hydroxy-6-(pyridine-3 yl)indole C
CC2HS 1- et hyl - 2- di net hyl ami nonet hyl -3 MC- 208

car bet hoxy-5 hydroxy N 6-(pyridine-3-yl)indole

8- di met hyl am nonet hyl - N 9- car bet hoxy-2, 7- OC2H

di net hyl - 5-pyridi ne-3- ~.r NC—ng
yl-1,2,3,7-tetrahydro [1,3]oxazino[5,6- f.6 N
e]indole 1-nethyl-2 phenyl sul fonethyl-3- P2HS HC e0
210 —Ccarbethoxy=—4——FOQpdimethytgnrnomethyt—="5=

1ydroxy-@i}pyridine-3 yl)indol e 1-methyl-2-
benzylthiomethyl-3-
MC-206 carbethoxy-4-

dimethylaminomethyl-5-

hydroxy-6-bromoindole

l-methyl-2-
pyrrolidinyl-1-methyl-
MC-207 3-carbethoxy-5-
hydroxy-6- (pyridine~3-
yl) indole

l-methyl-2-
dimethylaminomethyl-3-
MC-208 USRI |
carbethoxy-5- hydroxy-

6- (pyridine-3-yl) indole

8-dimethylaminomethyl-
9-carbethoxy-2, 7~

dimethyl-5-pyridine-3- |

yl—1,2,3/7—tétrahydro
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The compounds of formula (I), according 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.




- .active .substance with the excipients inert to the. -
substance, with the follow ng preparation of tablets,
granul es, capsul es, suspensions, dissolving or
diluting, and placing themin suitable packaging. 15
In patients, the dosage of pharmaceutical conposition
containing the conpound of fornmula | as an active
i ngredi ent can be corrected dgpending on the
therapeutic efficiency and bioavailability of active -
ingredients in the body, rate of their netabolism and
excret ] .0 e . Bes]| f LY S dQse inir
cafh e inepkhe COORRE s PhiffacqiicRl CRRRUELERAF containing
gendempoamd] dhefqumedenteasfan coridor tiagredierisean bphgorrected
ai ly.dose in_adults can he 10: 0 , r gf.er ‘13
dipentisfide on) eBE S hRRRRR Y ety 208 HighRRltanitity of
ddtiivedritgyreanchest akentseveyaly, t | rete aoflaythdior metabolism and
instance, fromagne to fiye tines, preferably frao ne
PETERIER tffcﬁ’@s.t%el BV\??y‘th PRI s‘éggra“:l%rf?eecrt%rget hdgtsg can also
d@%\éﬁdb@emnﬁsgdltﬁ@ht}!gauei@ﬁqa h@éimﬁﬁergd%irls iaﬁdetﬂné @resence of
The term "al kyl" refers to, the satyrat i phatic .._
RPEPBL EHo M iSeasesi dike vt Y 9088 15r 2P e n8an R 0-1- 000 ng,
p‘%@!ﬁé@élﬁ‘i?%ﬁslm QRE tont WBBbYdark® beitiat pAPsician's directions,
Egeferab y fromone to fifteen carbon atogs, eveg £ ,
thi f APPSR ATRNS) takem SRECER! fHiResc & KB - afBfs INFHYICS, trom one
theE e ¥RIKY bre FEESE By 113 chh8nEOro WM tiikewhi ch the
R represents alkyl. It is preferable (but not limted
t Palivw, | s I8¢ i s8Veral o teI@st Heatol Na¥p ngeen used for the

aQ¥¥RLK G oFELRPXYin®l AR, PrOPOXY,  ISopropoxy,
but oXy or isobutoxy. The term "l ower alkyl"” or "I ower
oxpal kgrm ['slkiget feffersdési ghat Feburitahealdivdasipnhydrocarbonic
r@@i tqﬁ%h¢$ER8Qrpé£tbféHHHﬁdﬂ%hE%ﬂ”E&E%hiﬁfhé*?@%ﬁ1one to twenty
preferably fromone to four, carbon atons.
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
represents alkyl. It is preferable (but not limited to the listed
variants) to use the following oxyalkyls: methoxy, ethoxy, propoxy,
isopropoxy, 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
vAto 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 termv "substituted phenyl" refers to the phenyl group,

'preferably mono- or polysubstituted, for instance, mono-, di- or
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" megns.the Ao tic é@fteroaryl) or non-
C

"h rocyclil
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at OB 1SiyB1as MhdADeRy 30%y0en edrksi fatomsywhiebnIpys b 6 carbon
enphasi.zed b%baddition of corresgondingﬁgrefix "aza"

APy dft WhEHRa®NBePbr BSTRARY SOFEPR At RET P PRSI Led for a

HEYe1eON4Ed) 8136h Olas SEYEFRJerUbstydenenss WulERrcoultich may be
be either same or different. The preferable =~ = | N
?ERQQSééﬁéliqys %ﬁ%%qﬁﬂpthﬁi ROrpPIRAMENG, RGP dipza’ "oxa" or
Pidiel igifdret MEAZRLEYEDi1 ! erhahydeofsk @l i et fay TBEntain one or
term"heteroaryl” nmeans the aromatic nonocyclic or

- JReF@YcsrbsEiEtanhswitdieh ouddeSeseibhal EaRPORAT afibiEerent. The
HEREBRLY RetdbAB1i18 Wakeh RBEHIRN1FDN € @R iAl ONBiperidin,
are substituted for hetero atomor hetero atons, suc
ris-neilidbgerthypepdddior teftfahydrpferan, 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, pyrazinyi, pyrimidinyl, thiazolyl, pyrazolyl,
furazanyl or triazolyl. '

' The term "pharmaceutically acceptable salt" means the adequately
non-toxic organic and inorganic 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,




- heterearyl . may -have one-or several -substituents which-
could be either sane or different. The preferable
heteroaryls are furanyl, tienyl, pyridyl, pyrazinyl,
pyri mdinyl, thiazolyl, pyrazolyl, furazanyl or
triazolyl. The term "pharmaceutically acceptable salt”
nmeans the adequately non-toxic organic and inorganic
salts of acids and alkali typigally wused for this
pur pose. For. instance, such sal'ts can be obtained
based on a free base of the clainmed conpound and the
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preferable salt variants are ydriochl ori des, . '
berorodisnbphatesess uktat esmobe - datdblass desisgdphacpsofipuch salts
itr cet.at e si | at.8s., ' S,sGitgmat €S, pharm. Sci.
pgyec#ze%}cg% p %nnal%aeesfo%r{gé.l,rl (nﬁﬁ‘?‘é’?‘égﬁéf‘% dggscri ption o?rm <
970h $6t t 5 19.profket tesn Ciphareateurigaldly acceptable salts” ‘also

" Pharmaceutical, Salts", .J., Phar [ 19 : ferabl
el SAFRCTHe L TR can Y cfdssPRERLS: ALV ety Proferably
mldxategncl udes the pharmaceutically acceptabl e

solvates, preferably . hydrates.. The, term Cos

” OHE et PP BT GRTEREH AT BBy 5a, Fgposition that
inltatides Nahedesorigrirkd npauntbfulbor nulaadl anhd ktadteaste of the

one of the , components that. have been chosen fromthe. _.
COPBAPRGIpHRRY nfa¥fie PSSRar RASES i}c)‘:ﬂ“\ y&é%cgﬁfpggl SORRgising the

phAafhaBsetldatal! v sespsdtdlles gadri efffarnfddehlisally  compatible
exci pients, solvents or diluents,_ delivery vegicles, deli
CArELRFYat ifiRlagent sCXGIRIANSs er SOLYRNIG O t ijupnts, delivery

vagddbiéyes §¥é§é¥$a§§53dgab@ﬁtEPSt§f§E%lﬂﬂér%he ardBnNddRe  target
of ~Pharmaceutjcal Excipients” (2nd ed. London: The
apiat fseutdscalindicased, 1069y, APSFRPGRAt h ihe the “Handbook of

PEAEPRLAILERL RS IESRIL (, 138, TSR e mracsaceutice
PERavDr LABS) - aRbemyi MO, theguexeimienss, pridl ohgepossible to use
hgﬁ£&¥f¥QQs§for emulsifiers, thickening agents, sweeteners,
flavorings, aromatizers, regulators of prolonged delivery (for
instance, aluminum monostearate and gelatin), suspending 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, chlorobutanol, 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




i nstance, . al.um num nonest ear ate-and gel atin),
suspendi ng agents (for instance, ethoxyl ated
"isostearyl alcohol, polyoxyethylenesorbitol and
sorbitic ether, mcrocrystalline cellulose, alum num
nmet ahydr oxi de, bentonite, as well as the m xtures of
t hese substances); such fillers as |actose, mlk
sugar, sodiumcitrate, calciungcarbonate, calcium
phosphat e; such bl énders as starch, "alginic acid and
its salts, silicates; antibacterial and antifunga
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el'ivery wat'er, vari
pobyaa¢eﬁhﬂﬂsrgzn;nﬂmdtlﬁﬁs tl as mater-alcohol pl ant

oi l.5. and. injection organic ¢ | ex eth

e b Bkt 8 B S R e (B8 dd e for aprals  sub-

béngsal, i ﬁncoammsuﬁna&n wihbratdrerus, acsubmtangiondi, entspical, or
rovi ded.t he not cause a ffects, ,for .

PO o CRon b O IS o SRS CoE N BIR® sRabfitid 9o fhge forms include

canperss t i ogezanebe upadikor @baaer§pb gféﬂuméﬁn chewing gums,
{Erarruscul ar, | ntravenous cut aneous, Cgtpl cal

?E&OQﬁjﬁFnF%?R%ﬁ%%ﬂ?s'Tﬁérgﬁﬁ StbEP LR Ry QRisaGBPPOSltorles,

s0d nFiddnehude tablets capsules, pills, powders,
granul es, chew ng sol uti ons or suspensions,

ae|T8§o|J§1V€pFrb<Pl’anﬂ.§ léflélﬁ§ra§ﬁ$p8¥rt5’|utesls naf confined to the

Bb i BHS exdhisrddvention is illustrated by, but is not

confined to the follow ng exanples.
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: intaét rats, diabetic non-treated rats, diabetic rats
. ‘receiving Polfa-Kutno Ltd." metmorphin daily (for 23 days,
200 mg/kg); diabetic rats receiving daily (fpr 20 days) the
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Glucose content, Glucose content,
Compound code mmol/1l, in 10 days | mmol/l, in 20 days
MC-200 5.6x0.2 5.440.3
MC-201 6.440.4 6.240.3
MC-202 7.3+0.5 7.0+0.4
MC-203 6.3%0.2 ' 6.1 £0.3
MC-204 6.4%+0.3 6.2+0.3
MC-205 8.410.6 8.1+0.5
MC~-206 11.2+0.7 10.8+0.6
MC-207 5.5+0.2 5.0+£0.3
MC-208 9.840.4 9.510.4
C~-209 5.6+£0.3 5.4+0.5




3-fold as conpared to control value. Each group
consisted of 20 animals of both genders. The results
obtai ned are presented in Table 2. Table 2. Results
of glucose level determnation in diabetic rats’

bl ood. d ucose content, G ucose content, Conpound
code mol /1, in 10 days mol /1, in 20 days C 200
5.60.2 5.40. 3 4C—20164046903 C-202 7.30.5
7.00. 4 4C—203630261034C—20464036203

C__ 205 _Q Q. 10 K 420611207 10-20 t: AC-_ 207
$ies619 575013: Eféﬁﬁir?ggsg)féné:éokif’?éozég 5.60.3
BEHT00 3 5 10D 0B 213 5.80. 4 £ 893 4C 214

Me—2958 99077 452153 408 14C3216 8. 40. 4

3.10.4 C© 217 5.40.72 4.80.3 4C 219 7.20.4 7.10. 4

MC—213 5.8%0.4 5.5+0.3

MC-214 10.210.8 9.910.7

MC-215 5.6+0.2 5.4%+0.3

MC-216 8.4+0.4 8.1+0.4

MC-217 5.2%0.2 ' la.820.3

MC-218 7.240.4 7.1+£0.4

MC-219 ' 9.3%+0.6 9.0%0.5

MC—226 5.9+0.2 5.84£0.2

MC-221 7.31£0.4 7.240.4

MC~-222 6.4%+0.3 6.2+0.3

MC-223 §.420.6 ' §.240.6

MC-224 §.520.4 6.310.3
‘MCc-225 §.220.5 7.9%0.4
Metmorphin 6.6+0.3 6.4+0.3

Intact rats 4.5+0.2 . . |4.2%0.2
Non—-treated 16.2+0.6 18.641.2
diabetic rats

Based on the data obtained, we selected several active compounds

for more detailed analysis.
Example 2. Anti-diabetic, hypolipidemic and hypocholesteremic
activity of pharmaceutical compositions containing, as active

substances, one of the compounds of general formula I.




C-219 9.30.6 9.00.5 C 220 5.90.2 5.80.2 4C 221

7.30.4 7.20.4 4C- 222 6.40.3 6.20.3 C-223 8.40.6

©8.20.6 4C- 224 6.50.4 6.30.3 4C- 225 8.20.5 7.90.4

letnorphin 6.60.3 6.40.3 Intact rats 4.50.2 4.20.2

on-treated 16.20.6 18.61.2 iabetic rats Based on the

data obtai ned, we sel ected several active conpounds

for nore detailed analysis. Exagple 2. Anti-diabetic,

hypol i pi dem ¢ and hypochol esterem ¢ -activity of

phar maceuti cal -conpositions containing, as active

summaamaeéutxﬁai(ﬁomﬁbeltnmpouﬁds @ktgentn&ﬂidhomﬁhlanti -diabetic

21 . Ph utical osjtions r,.determ,na

A IO HAB e S0 GATFBRS I SR ReBba FonEAa

gi ras idompeatipbe lof The: canpiardtabetdfc tdetion of compounds was
arr.i.ed_out

anti-djabetic action of co nds

ST Shhnd4s thdodel SIS DX dfianat ol lghan  diabetes, as
desetitked ihNEfedTR €, | and b tiRirpBiphAS @Scoatparatlve drug.
conparative drug. In the course of experinent,

f ofPoviihfy SSPéﬁ%t &fs qeperimentyr kb aﬁ‘?ilﬂrﬁwl‘é%né’laéﬁ‘meters were
Mdfeuonanmgﬁrgeﬁmcbmm%dy WERSS, cohS¥fbEicd, body mass,

gl ucose, total |ipids, trl-ﬁkpcerl es, serum bl ood
kavsiest éﬁo|glwegl y&6591 at B it g tEBr HLY GRS 1§ Sy heSerun  blood

AResRkkY, ac&ﬁpt %‘1 yEESPILOUES HenRRAbBERS Y J@M@Odﬁh@f generally

studies in clinicdl® practice, V.V. Menshi kov,
aasepsed twahindiaue’s, qua@pyatqhg methods of studles in clinical

practice, V.V. Menshikov, Ed., Moscow, "Medicine", 1987). The
integral values of carbohydrate and lipid metabolism in white rats
with experimental diabetes are presented in Tables 3, 4, 5, and 6.

Table 3

alues Intact Diabetes [Diabetes + |[Diabetes |[Diabetes
metmorphin [ MC-217 [+ MC-200

In 10 days
Percent of  [L00 70 [L00 100 100
survived rats |
Body mass, g {180%5 18510 18545 190£10 [18045
Daily waterjl5+1 45%2 2513% 25+5* 20+£3*
consumption,
ml
Glucose, 4.5%0.3 [|16.2%0.5 [6.6%0.3% 5.240.2*% |5.6%0.2*
mmol/1
In 20 days
Percent of  J100 50 80 ' 100 75
survived rats _ .
Body maés, g 19510 |165%10 18045 185+10 {182%10




i nt egr al
in white rats
presented in Tables 3,

4, 5,

di abet es

are

I ntact Di abetes D abetes + D abetes Di abetes

et mor phin + MC-217 + MC- 200

val ues of carbohydrate and |ipid netabolism
W th experi nent al
and 6. Table 3 Val ues

In 10 days Percent of 100

70 100 100 100 survived rats dy mass, g 1805 18510
1855 19010 1805 Daily water15F“452 253* 255* 203*
Sonsunptiogg.n} 9 ucose, 4;§0n3 16;20.5 6.69.?* |
E% 1. 0 75.%eur;av7ii\?gdu:rIstlssilzgoé; ms—s,*'-gl ESISI Eg&uiggkl)g 2?%8%
188IOmp8 24, 22 Dail y|water 172 552 203* p25* 2467
¢onsunption, 1 ducose, 4.20.2 18.61.2 6{40.2*
4.80.1* 5.40.8* 01/1|{Table 4 Values Inta¢ct Di abetes
[labetes + D ghetos2Dilshétes2 @.a0pBirn +{4M8+Q17* $5.44£0.3*
MZ20Q In 10 days

Table 4
Values Intact |Diabetes [Diabetes + [Diabetes [Diabetes

metmorphin [+ MC-217 [+ MC-200

In 10 days
Cholesterol, {1.4x0.3 [7.2% 0.2 }2.6+0.3% 2.4+0.2*% 2.7+0.4*
mmol /1
ATotal .lipids,10.2i0.3_17.4il.2 10.6+0.6% |10.4%0.5 [10.2%0.5%
g/l *
Tri- 2.5+£0.2 [2.8%0.4 2.6+0.1 2.3+0.2 |2.5%0.2
glycerides, |
mmol/1 o _
B- 2.0%0.3 |4.5£0.1 [2.2%0.3*  [|2.1%0.2% [2.0%0.2*
lipoproteins, '
g/1
Glycosylated [4.5+£0.5 [8.440.2 5.1+0.1% 5.240.2% [6.2+0,3*
hemoglobin,
mols
In 20 days . ‘
Cholesterol, [1.240.2 [7.640.3 [1.74£0.3% 1.4+0.2*% |1.5£0.2%
rmol/1 ' ' | |
Total 1ipids,{10.1+£0.3(18.5+1.3 {11.6+1.2* 10.2+0.3 [10.6%1.0%
g/1 *




-2holesterol - 1.40.3-7.2 0.2 2.-60.3* 2.40.2* 2.70. 4*
of /1 Total |ipids, 10.20.3 17.41.2 10.60.6* 10.40.5
10.20.5* g/1 * Tri- 2.50.2 2.80.4 2.60.1 2.30.2
2.50.2 glycerides, of/I (3- 2.00.3 4.50.1 2.20.3*
2.10.2* 2.00.2* lipoproteins, g/l dycosylated

4.50.5 8.40.2 5.10.1* 5.20.2* 6.20.3* henogl obin,
20.2 7.60.3 1.70.3*

nol % In 20 days Chol esterol, ,
1.40.2* 1.50:.2* 01/1 Total lipids,10.10.3 18.51:3
11.61.2* 10.20.3 10.61.0* g/1 * 23 ri- 2.50.2 2.90.4
B0, T 1. 50. % a2 pObHEa | JES6+0arL / 1 B 520 .80 [B. 5£0. 2
4,50.2 2.20.3* 2.10.2* 2.10.3% |Ilipoprotdins, g
‘9§ﬁ3§?pﬁﬁed 4.50.5 12.50.3 6.40.2* 4.90.3* 6.505*
ehpgi0bi n,  olld
B~ 2.0£0.3 §4.510.2 [2.210.3% 2.1+£0.2* 2.1+0.3%*
lipoproteins,
g/l
Glycosylated [4.5+0.5 [12.5+0.3 [6.240.2% 4,9+0.3* |6.5£05%
hemoglobin,
mol$g
*— significant difference from the non-treated animal group
(p<0.05).
Table 5
alues Intact Diabetes |[Diabetes +|Diabetes +[Diabetes
metmorphin MC-207 + MC-213
In 10 days
Percent of100 {70 100 100 90
survived rats 4
Body mass, ¢ 181+5 185+10 [185%5 186+10 185+5
Daily water|15+1 45+2 2513 24+5% 26+5%
consumption, ml
Glucose, mmol/l4.3ib.3 16.520.5(6.440.3* [5.5%0.3  |5.8%0.3%
|In 20 days
Percent ofj100 50 80 90 75
survived rats
Body mass, g 196+9 168+10 [180+5 182%10 183+10
Daily water(16+2 5242 19+£3% 20+£5* 25+6*
consumption, ml
[Glucose, mmol/1|4.2+0.2 18.5+1.06.3+£0.2* |5.0%0.2* |5.5+0.3*




- significant difference fromthe nen-treated anirmal - - e
group (p<0.05). Table 5 Values Intact D abetes

- Di abetes + Diabetes + Diabetes etnorphin 4C 207 +

MC-213 1In 10 days Percent of 100 70 100 100 90

survived rats Body nmass, g 1815 18510 1855 18610 1855

Daily wate 151 452 253 245* 265* consunption, ni

| ucose, mmol /14.30.3 16.50.5 6240. 3* 5.50.3 5. 80. 3*

I'n 20 days Percent of 100 50 80 90 75 survived rats

Bady nass, g 1969 16810 1805 18210 18310 Daily water——
162 522 193* 205* 256* consunption, m d ucose,

Fég . 20.2 18.51.0 6.30.2* 5.00.2* 5.50.3* i 24
Tab e 6 Val ues Intact Di abetes D abetes + D abetes

“uet €S etn ||| +—— M2 07— o ]{ﬂ :
oP%%terol 1H§ %7 O(Plf‘f’ftﬁﬁ b\’o’r’ééiegf) E lg é\%*s piabetes
DI /| ot al |IpIdS, 10.10.3 17.51n®tm6r§E16 16. 90287 |+ MC-213
10. 50. 5*
In 10 days

Cholesterol, 1.5+0.3 7.01£0.2 [2.4+£0.3% 2.5+0.3%|2.7+0.5%*

mmol /1 _
Total lipids,j10.1%+0.3 17.5+1.2110.5+0.5 ;0.2i0.5 10.5+£0.5*

g/1 .
Tri—glycerides,|2.5%0.3  [2.7%0.3 [2.6%0.1%  [2.5%0.2* [2.5%0.3
mmol/1 '

B-Iipoproteins,|1.9%0.3  |4.8%0.2 [2.2%0.4*  [2.0%0.2*|2.2%0.2%
g/l _
Glycosylated |5.0%0.5 [8.3%0.2 [5.0%0.1*  [5.1%0.3* [6.4%0.3*

*

hemoglobin,

mol%

In 20 days

Cholesterol, 1.340.2 8.0+0.3 (1.6%0.3* TL.5%0.2* [1.5%0.2%
mmoi/l

Total lipids,j10.1%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 2.910.4 1.6i0.2 1.8+£0.2*[1.740.2
mmol /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[6.1x0.2%* 5.0%0.3*16.2+0.5%

hemoglobin,

mol$




gl-1 Tri-glycerides, 2.50.-3 2.70.3 2.60-1* 2.:50.2*
2.50.3 of/l 3-lipoproteins, 1.90.3 4.80.2 2.20.4*
2.00.2* 2.20.2* g¢g/1 dycosylated 5.00.5 8.30.2
5.00.1* 5.10.3* 6.40.3* henoglobin, olg In 20 days
Chol esterol, 1.30.2 8.00.3 1.60.3* 1.50.2* 1.50.2*
of /1 otal lipids, 10. 10. 3 18.51.3 11.51.0 10.20.3
- 10.41.0* g/l Tri-glycerides, 50.3 2.90.4 1.60.2
1.80.2* 1.70.2 of/1 (3-1ipoproteins, 2.00.3 4.50.2
2.20.4* 2.10.2* 2.10.2* g/1 dycosylated 5.00.5
42. 50 1G4 10n 227 q1F 1A% eBceb- 20om” tHREMPGhOBEBat&d %ZHmal group
significant difference fromthe non-treated ani nal
FPIUP2)(p<0.05). The results show that all studied

di abetes, and t efficiency of the )
ebigsdr dbkiéng guoderatn dbaleetsssesndvihe gngeof the drugs is

JGLBRCY ¢ 8 oIEL{IPr Doy 0e haben Abkc8BidBlhe effici £
(%%%gﬁggﬂgyt?heo rdgg g oaeggg?édgg%% bkgod glucgsg rerency o
negyeirphamel rer nebdtzed Alilpi animstlsbot yeghed by the drugs showed

reduced blood glucose 1levels and normalized lipid metabolism

rugs 1 s

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 teCh.niqﬁes. 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.
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-wval ues. -This was al so confirned by histological
exam nation of the pancreas. Exanple 3. Histol ogica
exam nation of the pancreas. Histological exam nation
of pancreatic structure was carried out wusing the
haemat oxylin - eosin and al dehyde fuchsi ne staining of
pancreati c sections using standard techni ques. The
phot ogr aphs of stained pancredbic sections .
illustrating this exanple are presented in Figures

1-9. Description of figures: Figure 1: Al oxan ,
di abEES Ph r BeSLORRNIOND. Tt cPARFTAALA of-anggkRaRhandislet of

ie‘i:'p%_&%méﬁt’fa‘lar%zein H%@ n@éﬁﬂfﬂ%r‘ m@lgﬁéfblﬁh@i Rir@dtment. Increased

magni fication 40 x 7. Fi'gure 2: Alloxan diabetes in o
ParRer dagf 1(relbest podt i BRCkHL t hdaeratryerians i sPegin  staining,

GRlhikysisiandoreduction in the nunber of nuclei.
Haémat oxyl i n - eosin staining, magnification 40 x 7.

Fi dUiroirs: 6Nor Restatationur eobf pamgpechafs ilongerhaay islet  of

%Qp rtﬁgﬂgg%ox tNin €98! §5 a%.?gg, ﬂﬂ%gnMéLﬁéﬁ"H}u%O ¥reatment.

7. Elgure : rmal structure of pancreatic Langerhans

Iokeeasdd inumher raf, cdl0.andl dehglkifudlesiagoxylin - eosin
k Nl , Lfigationa2 7. 26 Figure 5:

%%g%gyggig%8g$£%%ﬁ%fgb?PCQLZhgerhans i slet of -

exgdourental Reastomet2@ndayst af pancresttior pHiamgerhans  islet of

r nt.. .l ncr.eased ugber of 1,8 ang.n ei
%éé%%{ggef ailn g‘E‘teos"inn %pal %stg,aftgrggntﬁﬁ cg?i_%ﬁ] 4Odr>§1 g7. treatment.
Fhomeasdst Resber atédHn afllpanandat noclaingeHzamstioghdin - eosin

of .experinmental rat in_ 20 days after the MC-200 drug
Prast tWa9Ph€§%ﬁ£ﬁ&9 aanﬁe?’of cell's and nucl ei .
Hagiguosy$i N Re€@®idtion 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 nuﬁ;ber. Aldehyde fuchsine staining, magnification

20 x 1.

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 preparation.




- stai ning,-magmn fi-cation 40 x 7.-Figure 7: Restoration-
of pancreatic Langerhans islet of experinental rat in
20 days after the MC-217 drug treatnent. |ncreased
nunber of cells and nuclei. Haematoxylin - eosin
staining, magnification 40 x 7. Figure 8. Restoration
of pancreatic Langerhans islet of experinental rat in
20 days after netnorphine trea$fﬁnt I ncreased nunber
of cells and nuclei. Al dehyde fuchsi-ne stai ning, :
magni fication 20 x 7. Figure 9: Restoration of
paﬁEE@?&iﬁb Hﬁpgﬁﬂgﬁﬁﬁ%éd%h%h O haEiedutTeRl alcoBbsificdkl in the
days after t MC-217 drug freatment. Marked_  1ncrease
51 heof sleablsitze, chetaiming ofthedl | SORRAURAGS Y| RRH- an  active
in g d chsi ne staining,
fH”E %ggflgﬁg%%8d9&%?%' tﬂe ggﬁgqgﬁgrnaceutlca
coﬁpmle &n @hemmeutncﬁér cpmégaqctaltqrb@roétl0¥m gfor preparation

0 00
Corrp unég]‘;xé%e"%g%%ai Q‘%t%‘f g?lé sgllﬂgt%:cg
10il v ag! tpyr M-20GneonEbBAg 8 qTeohyBoghtel g@rch,g 59 g of

B RRE IR o R iy 14 4880 B ifafaes! 018 of colvidone

2%, epardat2 @n.of2calbdonr dicegradet heel namﬁuldly mixed. The powder-
phar g utlcal itio in the form.of t
1857 FACHER ot RePS BB OIS0 8e ant SePPVALL e of suitable

sa&g,produced in the sane way. Exanple S.

of CHRSHRIA GonESPRARGEATD NEF of RSB UEHEL Ancaioqiion  for

iﬁ?@&ti&@s MGt 247 og O rEpeUNME - 228 gc@ﬁpdamaatlcs s, w5ehg 100 ml of

m crocrystalline cellulose, 2 g of 'I'Ci gIOXI »
rgaayoxpa%ﬂ i98ofedium chloride solution. The solution is’'filtered,

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

(‘o

intramuscular and intravenous injections.




25, and 2 g of calcium stearate are carefully m xed.
The powder- like mxture is packed by 200 ng in
gel atin capsul es of suitable size. Exanple 6.
Preparation of pharmaceutical conposition for
injections. 1 g of the MC-212 conpound is m xed wth
100 M of ready-made 0.9% sodi um chl ori de sol ution.
The solution is filtered, andgghe made-up product is
di spensed i nto anpoul es and used for the
i ntramuscul ar and intravenous injections. 28 CLAIM
1. Pharnmaceutical conpositiomciamh anti-di abeti c,
hypol i pi dem ¢, hypogl ycem ¢ and hypochol esterem c
action containing the effective anount of the
Qonpmxﬁdada‘utgeagr@émgdylmba ¢idh amtdrdaebevic, hypolipidemic,
subst ance: C0002Ho6 Wb%ﬁ%n 8 R %%) where:, Rl i s ffecti
R SRS A S FHERaFPY T tilite gt tective
ahbiht ofoXhal k¥hp&indWH Qahkyhl epidral(ty ssbat iddtiied
het erocycli|l or optionally substituted aryl. As the
sUbsE3RGFent s, the |owest al kyl, hal ogen, oxyal kyl,
hydr oxyl group, am no g oup or. several e listed

.:v. :

substituents at once cg ”@QRE- N(R R
)z; where R and R ther, are
a substituent dﬁ'-“,
hydr ogen, opti.onal | kyl or
cycloal kyl, al koxy _fQr
RN
(1)

where:

R; is the substituent chosen from the optionally substituted alkyl,
oxyalkyl or cycloalkyl, optionally substituted heterocyclil or
optionally substituted aryl. As the substituents, the lowest
alkyl, halogen, oxyalkyl, hydroxyl group, amino group or several

of the listed substituents at once can be used.

R, - H, fCHﬁﬂ(R’R’/)z; where R’ and R’’, independently of each
other, are a substituent of the amino group, chosen from hydrogen,
optionally substituted alkene, alkyl or cycloalkyl, alkoxy group,
optionally substituted heterocyclil, optionally substituted aryl,
or the R’ and R’’ along with the nitrogen atom with which they are

bound, form guanidyl or optionally substituted azéheterocyclil.

R3 is the alkoxy group, or OH,
or Ry and R; form together the optionally substituted oxazine

cycle.




- -opti-onal |y substituted heterocyclil, optionally
substituted aryl, or the R and R' along with the
nitrogen atomw th which they are bound, form
guani dyl or optionally substituted azaheterocyclil. R3
is the al koxy group, or OH, or R2 and R3 formtogether
the optionally substituted oxazine cycle. 29 R4 is a
substituent chosen from hydrogé®, hal ogen, cyano
group, NO2 group, trifluoronmethyl, optionally

ubstitut | or optlonally substltuted
Rac 25 tyupetd tient sroBen Bepn thvditge) Ko TeenmevanResTouD, NO;
igg-olpe @ﬁﬁl%bh&tﬁylbstdﬁt@bﬁ@l@&%ubst@ﬁht@ﬂaéi:))’l or optionally
substituted al kyl or_oxyal kyl, optionally substituted
ﬁ@?é?bE?Eﬁqlhet8F°?¥F¥%§ the substituent of the type:

B~ftv§, ~sb, sthere Rnl and Rn2 are defined also as the
substituents R and R'; n=0-1; k=0-2, or hydr at es

Bnd/ 6FHphaRmebare cBd ihctBpt amlonsdilys sebs tHalteshpshd
bBth@ﬁ&E‘Piya slubgﬁlw&éd %%1@'1%@%@511&@ | %p@?&ﬁ@ﬁﬂblﬁibstltuted
carrier and exci pi ent. 2. Pharmaceut cal
B@ﬁ9§§¢1¢kﬂi:a§rcRaPﬁ%§hﬁnséb%ﬁ¥ﬁQEntcQﬁtbh%l?XPQL

met hyl - 2- phenyl t hi onet hyl - 3- car bet hoxy- 4- di net hyl am no

met hyl - 5- hydr oxy- 6- br onoi ndol e hydrochl oride as an

active conponent: *HCl *H20:-3
conposition as clained in c
(pyridi ne- : 4
met hyl - 2- pyrrolldlnyl-l-nethyl 3-Barbet hoxy- 5- hydr oxy-

QﬁéPé”énT Qnd F?nzyla}:el J.necfl also %(s:,t Jck\llee sc%%%%%gkts R’ and R'’;
n=0-1; k=0-2, |

or hydrates and/or pharmaceutical acceptable salts of the compound

in formula I as well as pharmaceutically acceptable carrier and/or

excipient.

2. Pharmaceutical composition as claimed in claim 1, containing 1-
methyl-2-phenylthiomethyl-3-carbethoxy-4~dimethylaminomethyl-5-

hydroxy-6-bromoindole hydrochloride as an active component:

*HCI*Hp0

3. Pharmaceutical composition as claimed in claim 1, containing 1-
methyl—Z—pyrrolidinyl.—1—methyl—3—cérbethoxy-—S—hydroxy—6— (pyridine-

3-yl) indole as an active component,




30 OH Cf- Q& '-s or pharmaceutically acceptable salts

and/ or hydrates thereof. 4. Pharmaceutical conposition

as clainmed in claiml1, containing 1-

met hyl - 2- pyrrol i di nonet hyl - 3- car bet hoxy- 4- di net hyl am n

onmet hyl - 5- hydroxy-6-(pyridine-3-yl) indole as an

active conponent, COOC2H5 | I|ii ~ ,~ or

pharmaceutical |y acceptabl e salgg and/or hydrates

thereof. 5. Pharmaceutical conposition as clained in

claim11, containing 1-

nmet hyl - 2- di met hyl am nonet hyl - 3- car bet hoxy-4-pyrrolidin

onet hyl - 5- hydr oxy- 6" (pyrldlne_s-rl -1 ndol e as an

active conponent, HQ ~ N dimceutical |y

accept abl e salts and/ or- Rygea 0f—

Phar maceuti cal conpositionj ¢n c¢Jaim1,

cont ai ni ng AR ~

met hyl - 2- B- napht hyl t fi ongt b

m nonet hyl - 5- hydr oxy~@br c §

conponent, '~dD f{Q or pharnaceUtlcaIIy accept abl e

sal psaamdiemt ihy tll pntescdpiiabéef sa¥ts Rimat/vac butirgds thereof.

conposition as clainmed in claim1, containing 9-

carbethoxy 2, 7-di net hyl -5-pyridine-3-yl-8-[(pyrrolidin
Pharmaceutlcal comp051tlon as claimed in claim 1, containing 1-

s)tﬁﬁi BT BT R RPRROALT | CarRy hy Ton ROhEthy1-5-

noaepkabé-e(malitsnans@r) hiydicalesst Ber&8dive component,

or pharmaceutically acceptable salts and/or hydrates thereof.

5. Pharmaceutical composition as claimed in claim 1, containing 1-
methyl-2-dimethylaminomethyl-3-carbethoxy-4-pyrrolidinomethyl-5-

hydroxy-6 (pyridine-3-il) indole as an active component,

- or pharmaceutically acceptable salts and/or hydrates thereof.




- 8. Phar maeceut-i-cal conposition as clained i-n- clairm-1,
containing the conpound chosen fromthe follow ng
group: 1-nethyl -

phenyl sul f onet hyl - 3- car bet hoxy- 4- di met hyl am nonet hyl -
- hydr oxy- 6- bronoi ndol e, or

1- et hyl - 2- phenyl sul f oxynet hyl - 3- car bet hoxy- 4-
dlnethylan1nonethyl 5- hydr oxy- 8%r onpi ndol e, or

1 nethyl '

Isulfoneth | - 3- car bet hoxy- 5- hydr oxy- 6- br onpi ndol e
frpagQutlcal composition as claimed in claim 1, containing

ﬁﬂ%ttMl' 2=-phespH iy b axymetiwl-33caab ek eyr—ai Ry ek Pram Brome thyl -

bronoi ndol e . as an active conponent, or

PHAEOEHT PP ABEebt AAfl @rs ACtd VANSPEIONSRdr at es
thereof. 9. Method for. produc1ng t he pharnaceutica
conmposi tion accordi ng lﬁ aim

of mixing the active S
with regard to the>«=:4
di luents, foll owed by"pf
granul es, capsul es, s8] 6]
di lutions, and thelr g1 - sui tabl e packages,
characterized in that" the conpound of formula I, or

Pt spharertiutsd cadbl y optdepdlabilsorei s ard/plrahpacetss ddldngof.
acceptabl e salts and/or hydrates are used as an active
substance. 10. Method for treatnment and prophyl axis

of Ehamamt&ehli d:mmds;itladmaai slamtedrint olaimal emintaining 9-

of ceut i osi,tion | ned m
G Gt e oA HoRY At Br bory1 ok Bvpfol fufi2-
M)pmitkmldem,a,BW wjﬂalhlyslt:baﬂ.yBnoia)z:aucﬂét,ﬁeellmdoleheas an active
(%gﬁrnagggtical conposition as clainmed in claim1. 12.
BR " treatnment and prophyl axis of hypogl ycem a by
adm nistration to a patient of the pharmaceuti cal
conposition as clained.in.claima1l.

e ert one

Fs ‘i§>‘ and/ or
'S
ons

or

or pharmaceutically acceptable salts and/or hydrates thereof.

8. Pharmaceutical composition as claimed in claim 1, containing the
compound chosen from the following group: l-methyl-2-
phenylsulfomethyl—3—carbéthoxy—4—dimethylaminomethyl—5—hydroxy—6—
bromoindole, or l-methyl-2-phenylsulfoxymethyl-3-carbethoxy-4-
dimethylaminomethyl-5-hydroxy-6-bromoindole, or l-methyl-2-
phenylsulfomethyl—3—carbethoxy—5-hydroxy-6—bromoindole, or 1-




13. ‘Method of treatnment -and prophyl axi s of

hypochol esterinem ¢ disorders by adm nistration to
patient of the pharmaceutical conposition as clained
in claiml.

32

methyl-2-phenylsulfoxymethyl-3-carbethoxy-5-hydroxy-6-bromoindole

as an active component, or pharmaceutically acceptable salts and/or

hydrates thereof.

9. Method for producing the pharmaceutical composition according to
claim 1, comprising the step of mixing the active substance with
the inert one with regard to the active substance, fillers and/or
diluents, followed by preparation of tablets, granules, capsules,
suspensions, solutions or dilutions, and their packaging in
suitable packages, characterized in that the compound of formula I,
or its racemates, or optical isomers, or pharmaceutically

acceptable salts and/or hydrates are used as an active substance.

10. Method for treatment and prophylaxis of diabetes mellitus by

administration to a patient of the pharmaceutical composition as

claimed in claim 1.

11. Method of treatment and prophylaxis of hypolipidemia by

administration to a patient of the pharmaceutical composition as

claimed in claim 1.

12. Method of treatment and prophylaxis of hypoglycemia by

administration to a patient of the pharmaceutical composition as

claimed in claim 1.

13. Method of treatment and prophylaxis of hypocholesterinemic
disorders by administration to patient of the pharmaceutical

composition as claimed in claim 1.






