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exchanges throughout the body, impairing its overall functioning. This hypergly-

caemia may be the cause of a number of serious disorders:
- cardiovascular disorders (hypertension, atherosclerosis)

nephropathy
neuropathy

retinopathy

dental diseases

micro- and macroangiopathy

coma for particularly high levels, possibly resulting in death.

The carbohydrate homeostasis is maintained in the body by means of the
action of a set of hormones, the two most important of which are glucagon and
insulin. The first makes it possible to control the release of glucose into the blood
when glycaemia is low (physical effort), mainly by hepatic gluconeogenesis,
whereas the second allows the absorption of glucose by all the peripheral cells
(such as the muscies) and also the liver, which store it in the form of glycogen. it
is thus these hormones that control the level of glycaemia.

in a healthy individual, the ingestion of food leads, after many steps of
biodegradation (digestion) and absorption, to an increase in the blood glucose
level (postprandial hyperglycaemia). This hyperglycaemia is only temporary: it
gives the signal to the £ cells of the islets of Langerhans in the pancreas to syn-
thesize insulin. Since all the cells in the body contain insulin receptors, this

CONFIRMATION COPY
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~ b) type |l diabetes or non-insulin-dependent diabetes (NIDD)

Type |l diabetes is also known as lipogenous diabetes since, in 80% of
cases, it is associated with obesity. This diabetes affects more mature individuals
(from the age of 40). A genetic predisposition has been demonstrated, but the

20 causative factors are clearly identified: excessively rich diet, lack of physical
activity, sedentary lifestyle.

NIDD is characterised by two main anomalies, which are, firstly, a deficit in
insulin secretion in response to glucose, and secondly, an impairment in tissue
sensitivity to insulin. This insulin resistance is a characteristic trait of the disease,

25  whether or not the diabetic patients are obese. It is observed both in the peri-
pheral tissues {muscles, adipose tissues) and in the liver.

The cause of this insulin resistance is not entirely defined. It appears to
arise from a dysfunction in the insulin receptor of the target celis or at a post-
receptor level. It is also observed that, in the liver, the production of glucose by

30  gluconeogenesis is higher than normal, whereas the absorption of glucose by the
peripheral tissues is lower than normal. It is difficult to determine whether the
deficiency in insulin secretion induces the desensitisation of the peripheral tis-

sues or whether the insulin resistance causes a dysfunction in the 8 cells.
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the present time the highest-selling oral antidiabetic worldwide. _

Despite all this, metformin has a number of weak points such as, for
example, a mild lactic acidosis, an enormous tablet size when compared with

20  other oral antidiabetic agents, and precautions for use in the case of the elderly.

Many documents describe the use of biguanides as hypoglycaemiant or
anti-hyperglycaemiant agents. In this respect, reference may be made to the
following documents:

FR2085665, FR2132396, J. Org. Chem., 1958, 81, 4635-4639,
25 FR 2696 740, EP 34 002.

Despite the abundance of literature regarding biguanide synthesis, only
three have reached the commercial stage and only metformin has been
maintained on the market.

Thus, the Applicant has discovered a novel biguanide family of the general

30 formuia (i)

R1 \ﬂ/ \[( R3 0
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The compounds of the invention are of the general formula (1} below :

H
AN AN NS {h

in which :

R1 and R2, which may be identical or different, represent a branched or
unbranched (C4-Cg)alkyl chain, or

R1 and R2 together form a 3- to 8-membered ring including the nitrogen atom to
which they are attached,

R3 and R4 together form a ring selected from the group aziridine, pyrrolyl,
imidazolyl, pyrazolyl, indolyl, indolinyl, pyrrolidinyl, piperaziny!l and piperidy
including the nitrogen atom to which they are attached,

and also the tautomeric, enantiomeric, diastereoisomeric and epimeric forms, the
solvates and the pharmaceutically acceptable salts.

Among the branched or unbranched C:-Cg alkyl radicals that may
especially be mentioned are the methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
tert-butyl, pentyl and hexyl radicals.

3- to 8-membered rings including a nitrogen atom that may especially be
mentioned are the aziridine, pyrrolyl, imidazolyl, pyrazolyl, indolyl, indolinyl,
pyrrolidinyl, piperazinyl and piperidyl rings.

Preferably, R1 and R2, which may be identical or different, represent a
(C+-Ce)alkyl chain.

Even more preferably, R1 and R2 represent a methyl radical.



(1) in which: R1 and R2, which may be identical or different, represent a
br ancha¥o 62/0740#br anched P- CGal kyl chain, or 15 R and RZPCTERI203119f orm a
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acceptable salts. Thus inorganic acids can be used, e.g. sulfuric acid, nitric acid,

15 halohydric acids such as hydrochloric acid or hydrobromic acid, phosphoric acids
such as orthophasphoric acid, sulfamic acid, furthermore organic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic mono- or poly-
basic carboxylic, sulfonic or sulfuric acids, e.g. formic acid, acetic acid, propionic
acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic acid,

20 fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric acid, giuconic
acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or ethanesulfonic
acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid, naphthalenemono- and -disulfonic-acids and laurylsulfuric
acid. Salts with physiologically unacceptable acids, e.g. picrates, can be used for

25 the isolation and/or purification of the compounds of the formula 1.

The compounds of the formula (1) are prepared by simple and standard
reactions readily available to the persons skilied in the art. By way of example,
the following references illustrate these syntheses : FR 1 537 604, Ber., 1929
30 (62b), 1398, J. Org. Chem., 1959, 81, 3725-3728.
The compounds of the formula (I} are thus useful in the treatment of
pathologies associated with hyperglycaemia.
The compounds of the invention especially show strong hypoglycaemiant

activity.
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conposi tgheRs conprising, as active principle, a conpound according to
the invention. The pharmaceutical conpositions according to the invention
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The dosage may vary within a wide range (0.5 mg to 1000 mg) depending
20 on the therapeutic indication and the route of administration, and also the age
and weight of the individual.

The present invention also relates to a method for treating diabetes by
administering a composition comprising a therapeutic effective amount of at least
25 one compound of formula (1):

R2 R4
S
_N

R1 \n/N\n/N“Ra 0

NH  NH
in which :
R1 and R2, which may be identical or different, represent a branched or
30 unbranched (C-Cg)alkyl chain, or
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composition comprising a therapeutic effective amount of at least one compound

of formuta (1):
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NH NH

15 inwhich:
R1 and R2, which may be identical or different, represent a branched or
unbranched (C1-Cg)alkyl chain, or
R1 and R2 together form a 3- to 8-membered ring including the nitrogen atom to
which they are attached,

20 R3 and R4 together form a ring selected from the group aziridine, pyrrolyt,
imidazolyl, pyrazolyl, indolyl, indolinyl, pyrrolidinyl, piperazinyl and piperidyl
including the nitrogen atom to which they are attached.

The present invention also relates to the use of the compounds of formula
25 (I):

R2 R4
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in which :
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sorption of glucose by the muscle, also in absence of insulin.

10
Pharmaceutical compositions (medicaments) are particularly useful in
patients having diabetes of type Il or DNID, but also in all patients in need of
improving sorption of glucose by muscle tissue.



R1 and R2, which may be identical or different, represent a branched or
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illustrattes the "preparation of conpounds of the formula (1). Exanple 2
proves antidiabetic activity of conpounds of formula (1) in rats.

Exanpl e rost the effect of conpounds of formula (1) on sorption of 5
gl ucose %ﬁmﬂﬁ—bg of N5STZ rats in absence of insulin. Exanple 1:

Di net hyl gyt hglﬁﬁnﬁnhﬁhamdtﬁgzﬁyrwwnb@&rmmmdr 00h||13ﬂdrdehlonde

(fornul at( represent a neth radi cal _and and R4

form i dfartgéa fiRin which Ricand R%Wes%ﬂtp@' m@hvlga@ﬁca ﬁ'i?) Rﬁyﬂf"}doRi“cfPr@d( 30
; 0.422 [
%oncéﬂtré‘g@%&ﬁ %théhgm?%éé;b%dp%%lﬁgn%hsgoﬂgnmlt)ei gea:jgcrand !siSO\(/:\AOS eand,

after stirring for 10 mnutes, the solvent is rennved under vacuum The
solid 15 residue is taken up in butano

di net hyl cyano@lymalidine(3Qig; 0442 mgi)z@él'%@)mu%} %eéautan% apdihe reediym

o Gt red RSB 52 S 4203 Ry

and, after stirring for 10 minutes, the solvent is removed under vacuum. The solid
15 residue is taken up in butanol (40 ml) and dimethylcyanoguanidine {(47.3 g;
0.422 mol) is added. The mixture is refluxed for 24 hours and then concentrated
to dryness. The remaining solid is triturated with acetone (300 ml) to give 51.9 g

(56%).
20  m.p. = 205-207 °C (Kofler block)
'H NMR (DMSO, 200 MHz): 1.90, m, 4H; 2.98, s, 6H; 3.37, m, 4H; 7.12, m, 4H

3C NMR {(DMSO, 50 MHz): 25.22, 2 CHz; 37.85, 2 CHj; 47.30, 2 CHy, 156.37
25  and 158.11, C=N



(569%9. 20 mp. = 205-207 C (Kofier block) 1H NVR (DVSO, 200 MHz): 1. 90,

m 4H WO &74me 6H 3.37, m 41-1; 7.12, m 4H 13C NVR pd?Me20389M1z) :
25.22, 2 CH2; 37.85, 2 CH3; 47.30, 2 GQg2, 156.37 25 and 158.11, C=N WO
02/ 074740 10 PCT/ EP02/03119 0 5 AUG 205 Example 2: STU ﬁﬁﬂyﬁ

ANTI DI ABETI C ACTIVITY I N N5STZ RATS The oral anti di abeti y of the
compounds of the formula (1) was deter- 5 mined on an experinental m)del
of non- 'Eﬁﬂhﬂﬂ ﬁpendent di abetes induced in the rats using

stept ozo e nodel of non-insulin-dependent diabetes is obtalned in

the rat sSIUDYOMTHE ANTIDMBETIOACTIVETNCIN NSSTRERATS the S5th day after
birth. The diabetic rats used are ei 8{“ weeks ol d. The animals are

housed, f r om The oralantidabsticactwily of thexeomppupds ok thefgraladl) was detgrr

i xadt cyliied P fiyspBpfiny oBierpnsh3nShirheRtndan AlPeRAIEREEE i °

to 7 a. mh)e raE]asmgfswptozomirsted of a main- tenance diet, and vvater and
food were given th the exc&agl on of fasti n

before the tetbhg, mﬁ@?'l ﬂeg “%T'Bwvvﬁbﬁ’?l&ﬂqerm gtassis ekinired (“86&? raig
Ao 11 ok el Bt Y SR SR Syl 8, o5t ot o

rati1 on of the product
and 30 m nut e'Ehafchabetichats asednars eight avéslenoldn Tbet drimale drevhobsed, from

Phe. Gha Bie da oF hith 1 Bhasgayy the smanmiant, in.ah ARmal PRpse AL FeadlaiFound
' preparﬁé?n Hire HrR21 ﬁ&btﬁ%dcﬂﬂ?catgg tWé'ﬂ tc%@fe”bf‘l I’ﬂ fofn 704 nP o9

t abl e esults S of t oun the formul a
(1) in réMt)n@@ldﬂhmsa(frmnt?la i dtbét aam. )aﬂ'heu‘l fnodThessistedsof asmaire

Pt o2 b AL PO B B et o B Ty R $R°BRSEh e

fasting two hours before the tests, during which pericd the food is removed (post-

15  absorptive state).

The rats are treated orally with the test product for four (D4) days. Two
hours after the final administration of the product and 30 minutes after the
animals have been anaesthetised with pentobarbital sodium (Nembutal®), a
300 p! blood sample is taken from the end of the tail.

20 By way of example, results obtained with compound 1 prepared above are
collated compared with metformin in the following table. These results show the
efficacy of the compounds of the formula (I) in reducing glycaemia in the diabetic
animals. These results are expressed as a percentage change in the glycaemia
on D4 (number of days of treatment) relative to DO (before the treatment).

25

25 mglkg | 50 mg/kg | 100 mg/kg
Metformin -13 -22 -21
Compound 1 -6 -23 -36




25 25 ng/ kg50 ng/ kgl00 ng/ kg Metform n-13-22-21 Conpound 1-6-23-36 WO

02/ 0747wo akdo7PQ0/ EPO2/ 03119 0 5 AUG 211 5 Exanple 3: Stugytaipob/hfie
sorption of glucose on the perfusedl eg gf N5STZ rats in absence of
insuline with conpounds of formula (1) 5 This study is perfornmed with
N5STZ rats. The nodel is characterized by hyperglycaen a,0bdilbIl8iance to
gl ucose and insulin resistance. The nodel of non- insulin-dependent

di abetes gg ned in the rats by means of an injection of
steptozot%v?ﬁﬁgrh 5th day after birth. The diabetic rats used are

ei ght to Studytafdhe weaitiorodidlutosabe theiperlusedreg lof INGRITZ fratsnintdisedag off

birth to.the,da Rf t he experi nent I n an ani mal house at a regul ated
temeratdﬁM&&Wtoa fixed cycle of light (from?7
a.m 40 7 p. m?hl@@UW"é‘?@ﬁénﬁéBWﬂ NGSTZ rats! 4 T?ﬁe”h‘?odel Té“’chérzfc.‘?é’ﬁichd by

consi sted of a mai ntenance diet, and water an were given
| i bi t unt' ,hyperglycahemesdetptaranceto gb.m;sa@nﬂanaulm eesas!dance ﬂ'he mmmf nb®- The

rats are a est.het ento arbl and | e

ot fused IS aaPeRds Aol il oRinkd &1 1 3ats0By Megas ohvan gt of
(cap) = Dstép@RBIIBMERThE St dayftdr Birthol / L ol ucose and 0.5 % BSA After
20 m nutes of perfusion at /mn wth a mediumcontaining 8 mmol/

gl ucose, the t 6@@@1!06@;&@6@@!‘9@9& tmfourtaemahﬁeidnt aining the 20

corptifon ot oI hessama hat (Pufed iorMafte iy RRRE o atel & e elirment,

ent eri ng iAh ahiﬁ%'ﬁiﬂ:s@%t%?é% t%mﬁé?@tdr@%f'?!ﬁt@f&?@éncﬁ&ﬂﬁiléc&ﬂeto a
expressed in the foll ow n 25 sorption of glucose nol
fixed cycle of light (from 7 am. to 7 p.m.) and darkness (from 7 p.m. to 7 a m.}.

Their food consisted of a maintenance diet, and water and food were given "ad
tibitum™, with the exception of fasting 18 hours before the tests.

15 The rats are anaesthetised with pentobarbital and the left back leg is
perfused (methdd by Ruderman, Biochem. J., 639-651, 1951) with a plug (cap}
by Krebs-Ringer containing 8 mmol/L glucose and 0.5 % BSA.

After 20 minutes of perfusion at 5 ml/min with a medium containing 8
mmol/ glucose, the the back leg is perfused with a medium containing the

20 compounds of formula (1) (10 pg/mL) and in absence of insulin.

The sorption of glucose is calulated by calculating the difference of entering and
leaving concentrations.

The results of this study are expressed in the following table:

25

sorption of glucose pmol/g/l

confrol NSSTZ 19.23 + 8.95 (n=4)
metformin 32.09 +7.25 (n=4)
compound 1 116.08 + 20.63 (n=4)

Unexpectedly, compounds of formula (I) induct (induce) sorption of glucose by
the muscle in absence of insulin, whereas metformin has no effect.



control N5STZ19.23 9.95 (n=4) netformn32.09 7.25 (n=4) conpound

1116. 080 0207530 (n=4) Unexpectedly, conpounds of fornul apctleronehiss

(i nduce) sorption of glucose by the nuscle in absence of insulin,
whereas netformin has no effect. WO 02/074740 12 The fol | g pgt &®Rnpl es
relate to.ph ceutical preparations: 0 5 / 2005 Exanple A: Injection
vials A S(Slﬁlﬁ OSRWYI9 ﬁﬁ“@i%f%eéeﬂh@ém%% Prepamaientornula | and 5 g
of 5 disodi um hydrogen phosphate is adjusted to pH 6.5 in 3 1 of '
double-distilled water using 2N hydrochloric acid, sterile-filtered,
filled i ntRxamplecAl njectiansviald yophi | i zed under sterile conditions and

compound. 10" BxssiinieRaf 1o 6Ean 3R Samppnnial Te TotRyS dengrs 44F i ve
conpeund  eisddiemfti/dibgénphaspHate Badjubied bPH 8.5 39%Rdb6lldiseand 1400
?‘gg andt al | ? acL

g of cocoa butter,” poured into nou owed to coo
supposi t owateousing 2N hpdiaghlgricoacidvetedltenfitared, fillsd Btaimjeetion vists, uti on A

sol ution . f L.ve C ound of the formula .38 of .
Narppor, 2Raghie i eI B Sstplipaly soBlct EadiibigcloR val
chloride iconfiids Bim@bf aetie eofipound! ed water is prepared. The solution is
adjusted to pH 6.8, nade up to 1 | and sterilized by irradiation. This

solution 20 can be used in the formof eye drops. Exanple D. Q ntnent

500 of iy e . Qf the formula | are mxed with 99.5 g of
pet rug};eum je u§n6§§8§§§§&??%condi tions. 25 Exanple E: Tablets A m xture

of 1 kg of ach mixteefR0g affan dctiviedomipdund oftHedfopmul AFisd88ed with2 kg of
potato starch, 0.2 kg of talc and 0.1 kg of nmagnesium stearate is
100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active compound.

15 Example C: Solution
A solution of 1 g of an active compound of the formuia I, 9.38 g of
NaH2PO42H:0, 28.48 g of Na;HPO4 12H,0 and 0.1 g of benzalkonium
chloride in 940 mi of double-distilled water is prepared. The solution is
adjusted to pH 6.8, made up to 1 1 and sterilized by irradiation. This solution
20 can be used in the form of eye drops.

Example D: Ointment
500 mg of an active compound of the formula | are mixed with 899.5 g of
petroleum jelly under aseptic conditions.
25
Example E: Tablets
A mixture of 1 kg of active compound of the formula I, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
compressed to give tablets in a customary manner such that each tablet
30 contains 10 mg of active compound.



conpressed to give tablets in a customary manner such that each tablet 30
cont ai nwoMR/ongy4ef acti ve conpound. PCT/ EP02/ 03119 WO 02/ e¢44402/93319

PCT/ EPO2/ 03119 0 5 AUG 2005 Exanple F: ;goated tabl ets Anal ogously to
Exanple E, tablets are pressed and are then coated in a Cﬂ’gﬁﬁﬁ?ﬁ@f manner
with a coating of sucrose, potato starch, talc, tragacanth

col our ant. Exarrpl e G Capsules 2 kg of active conpound of the fornula I

are filledg cg,%(ls &Qbfeggpsul es in a customary manner such that
each capsul e coﬁt al ns 10 active conpound. Exanple H:

Ampoul es A sol wnaogadsly t&gxafnpieﬁ tabletsrqrepréssdd ahd dre timen aoatedrin@0 |
of doubl e- illed wate sterile-filtered, fille t o anpoul es
Pophi 11 sedustamennainetwithsa E3Aling Sfaucrash retal stakih, e JaGacant o/,
anpouke coRyrd ¢lodianty of active conpound. WO 02/ 074740 14 CLAI MB 1.

Conpounds of the gene'ral ‘formula (I) SRR R4 | H1 NRL-YY "R3 (I) NH
NH PCT/ EPO2/ 03119

Example G: Capsules
2 kg of active compound of the formula  are filled into hard gelatin
capsules in a customary manner such that each capsule contains 20 mg of the
10 active compound.

Example H: Ampoules
A solution of 1 kg of active compound of the formula | in 60 | of double-
distilled water is sterile-filtered, filled into ampoules, lyophilized under sterile
15 conditions and aseptically sealed. Each ampoule contains 10 mg of active
compound.



0 5 AUG 2005 in which : RL and R2, which may be identical or different,
repr esewo oety7anched or  unbranched (Cl-C6)al kyl chain, peThgoeiids fd R2
together forma 3- to 8-nenbered ring ijpcluding the nitrogen atomto
which they are attached, R3 and R4 together forma ring sefggygdifhir omthe
group aziridine, pyrrol yI I m dazolél lﬁér azolyl, indolyl, ‘indolinyl,
pyrrolidinyl, piperazinyl and piperi A ncl uding the nitrogen atomto
whi ch they are attached, 15 and al so the taut omeric, enantioneric,

di astereoi soneric and epineric forns, the solvates and the

phar maceut i calCompoumgs ebthe gerdral formulepfipounds according to Caim1, for
which R1 and R2, which may be identical or different, represent a
(C1-C6)al kyl chain. 20 3. Conmpounds according to Caim2, for which R1
and RZ, which may be identical or different, represent a radical
selected fromthe group consisting of the nethyl, ethyl, propyl,

| sopropyl, butyl, sec-butyl R2tert butl?tl, pentyl and hexyl radicals. 25

4. Compounds according to Cblal m which R1 and R2 represent a nethyl
radical . 5. Conpounds a m’fﬁ% Clainé)l to 4, for which R3 and

R4 30 together forma pyrro:\‘TﬁT nyll] ri ng 15 6. The corrpound according to
Claim1 Dinethyl am noi m nometNtWI| pidH ol i di necar boxi mi dani de

hydrochl pride. 0 5 AUG 1005 7. Pharnaceuti cal conposition conprising, as
active pMWBIGRe, at |east one conpound according to any one of Clains 1

L0, o PRS2 R 95l Ve afhicl o7 it SRob R § bRRkSSR o1 o
t r eat i ngudbedrehed. (C1-Cs)alkyl chain, or
10 R1 and R2 together form a 3- to 8-membered ring including the nitrogen atom to
which they are attached,
R3 and R4 together form a ring selected from the group aziridine, pyrrotyl,
imidazolyl, pyrazolyl, indolyl, indolinyl, pyrrolidinyl, piperazinyl and piperidyl
including the nitrogen atom to which they are attached,
15 and also the tautomeric, enantiomeric, diastereocisomeric and epimeric forms, the
solvates and the pharmaceutically acceptable salts.

2. Compounds according to Claim 1, for which R1 and R2, which may be
identical or different, represent a (C4-Cg)alkyl chain.

20
3. Compounds according to Claim 2, for which R1 and R2, which may be
identical or different, represent a radical selected from the group consisting of the
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl and hexyl
radicals.

25
4, Compounds according to Claim 3, for which R1 and R2 represent a methyl
radical.

5. Compounds according to one of Claims 1 to 4, for which R3 and R4
30 together form a pyrrolidinyl ring.



10. Use of a compound of fornmula | as defined in clains 1 to 6, for
preparing a nedicanent for the treatldent of diabetes. 11. EA(E]F] 2;] e
conmpounds of formula (1): RA1 NRL--TT'R3 NHNHIin whi R (IRl
and R2, which_pay be identical or _different, represent a branched or
unbranch&  ( dPeEgmMPapRY Acearding to Glaimd and R2 toget her forma 3-to

8- menber gimethpRnifsmirdhidthyigifroldihé QISekiRIdaMidehydbtinidlidehey are attached,
R3 and R4 together forma ' ring selected fromtHhe group aziridine,
pyrrolyl, imdazolyl, pyrazolyl, indolyl, indolinyl, pyrrolidinyl,

pi per azi Ayl af@apnarauties] compasitinngomprisingai as agtive priocipleo atteast oreey are

attachedco,f“%w;ga&go?d;,t#{d Shed it ZRieUigcal conposition for inducing or
e

to increase't sorptTon of glucose by the nuscle, also in absence of
i nsul in.
8. Composition according to Claim 7 for treating pathologies associated with
hyperglycaemia.
9. Composition according to Claim 7 for treating diabetes.

10. Use of a compound of formula | as defined in claims 1 to 6, for preparing a
medicament for the treatment of diabetes.

11. Use of the compounds of formula (1):

R1/N\‘_r YN"‘RS ()

in which:

R1 and R2, which may be identical or different, represent a branched or unbranched
{C,-Cs) atkyl chain, or

R1 and R2 together form a 3-to 8-membered ring including the nitrogen atom to
which they are attached,

R3 and R4 together form a ring selected from the group aziridine, pyrrolyl, imidazolyl,
pyrazolyl, indolyl, indolinyl, pyrrolidinyl, piperazinyl and piperidyl including the
nitrogen atom to which they are attached,

for manufacturing a pharmaceutical composition for inducing or to increase the
sorption of glucose by the muscle, also in absence of insulin.



