NOVEL 3- ARYL- 5, 5- DI EWDROXY- 1, 4- BENZOQUI NONE DERI VATI VES, THEI &E,RWQ@H@@%
‘METHOD AND PHARMACEUTI CAL COMPOSI TI ONS CONTAI NI NG SAME The preésent | nvention
relates to new 3-aryl -2, 5-di hydroxy-1, 4- benzoqui none conpounds, to a
.process for their preparation, to pharmaceutical conpositions containing
themand to the use thereof as anti-diabetics. A
3-ary|-2,5-dihydroxy-6-(2-pheny|ethenyl)11,4-benzoquinone has been descri bed
in the | otNHAL 34RYI-g5 DARMRECHE hyt-BENZEQUINGSEZGRTY AHVES, SHEGIRREPARATION

anti - t unouMEEBAYY P AEBUTIZAL ICOBAOTHRPNRE@NTATENG SPAEE conpounds of the

present i ntion exhibit insulinomnetjc _properties, such_as an increase
in the au?é%ﬁ&%%ﬁ%?ﬁﬂe t&?ﬂoﬁﬂ%?s f%%e‘?’ﬁs:ﬁﬂ-?cér Bt LARENEIAUR08E SPRPRINEs e B.

I nsul i n r &S aireddee forShéir Hedr i Nelpe N ' at
di fferent Ie\?el s of the_\pi_rli)t rﬁggﬂoﬁﬁ%ﬁ%ﬁa icﬁégggg(gcﬂas engg?&%l‘%;%ﬁf%&ﬁon
addi ti on il usedewpelasantirditisticnunber of insulin receptors (Kahn et at,
Mechani sm of action of hornones that act at the cell surface, 8a' edition,

~WB 91-134, Saunders, Phil adel phia, 1992), there is clearly an alteration in

the ki nage3aeylisidihyakothe (2-pEeylahESTEDE MenzohlBbnP B3¢ HEELBRLAh.AG] ikl ency
occurs on.the one hand in the phosphorylation of the tyrosine o? | and
on the ot ¥ Hdrgbigs Afe Ghrs- 1198031 R3-Abdk éor itmpetentia jaoti-tnourd &ctivity and its

Mar chand- Besist el »+ FXRiy & i n. Endocrinol. Diabetes, 1999, 107, 126- 132),
thus limting the activation of protein kinase B, key enzyme in the
utilisation of glucose (Burgering et at, Nature, 1995, 376 (6541), 599-602)

and in apﬁﬁt osi s \“ﬁfgr ég T.F.,.Cell, 1997, 88, 435-437). The properties of
the conpoundls Bp° ‘%? SRESerh iBieRLiem embﬁén%%mewqu pPrepemissl Suah recept or
‘and pr ot einBrdsbdasBe BubPhs g&gﬁlﬁioh*&?%a%sﬂ%ufe:@%ﬁp§d§;ag§n 8§}Brofte% Lhe greatment of

di seases associated wt hp eregul ation

' Insulin resistance is a very complex syndrome exhibiting deficiencies at different levels of
the intracellular signaling cascade of insulin. In addition to a decrease in the number of
insulin receptors (Kahn er al., Mechanism of action of hormones that act at the cell surface,
gth edition, WB 91-134, Saunders, Philadelphia, 1992), there is clearly an alteration in the
kinase activity of the insulin receptor. That post-receptor deﬁcienvoy occurs on the one hand
in the phosphorylation of the tyrosine of IRS1 and on the other hand in the IRS1/PI3 kinase
mteraction (Y. Le Marchand-Brustel, Exp. Clin. Endocrinol. Diabetes, 1999, 107, 126- -
132), thus limiting the activation of protein kinase B, key enzyme in the utilisation of
glucose (Burgering ‘et al., Nature, 1995, 376 (6541), 599-602) and-in apoptosis

" (Franke T.F., Cell, 1997, 88, 435-437).

The properties of the compounds of the present invention in relation to the insulin receptor
and protein kinase B thus makes them of great interest for the treatment of diseases

associated with a deregulation of glycaemia.

It will be possible for them to be used especially in the treatment of diabetes (type I or
type II diabetes). ‘



It wll be possible for themto be used especially in the tre nt Qqf
di abetes (type | or type Il diabetes). ,1 . MAy an(r)6 More é@é%ﬁﬁfﬁ;ﬁ“&oé
the present invention relates to conpounds of formula (1) : R20 (1) wherein
i R and R2, which may be identical or different, each represents a
hydrogen atomor a |inear or branched (d -C6)acyl or linear or branched
(A -cCoe)al kyl group, - Ar represents an aryl or heteroaryl group, > A
represents a group selected from-CGC -CR -CRS R4 substitutes the carbon
at om bonded to the benzoqui none ring and represents a hydrogen atom or a
| i near or branched (C, -C6)aliyl group, R5 substitutes the carbon atom
bonded t o Mbe spacificaly, 3 adnt @peerpantiated o diRdeN.Aloaf@ina group sel ected
fromlinear or branched (Ct-C6)allyl, aryl and heteroaryl, "> R3 represents
an aryl, heteroaryl, dicyclopropyl nethyl or benzhydryl group, or A-R3 '
represents an optionally substituted faphthyl group, and in that case Ar
represents an aryl group, and to thgir stereoisoners, where they exist, and

al so to addition salts thereof Ryth pharmaceuti cal |y acceptable acid or
base, 17 MA\-/ aoo06 0
R;—A OR,
0]
wherein :

> R;and R,, which may be identical or different, each represents a hydrogen atom or a
linear or branched (C;-Cg)acyl or linear or branched (C;-Cg)alkyl group,
> Ar represents an aryl or heteroaryl group,

> A represents a group selected from :

—Cc=c— , A .,  —CR=CR— |,

¢ R4 substitutes the carbon atom bonded to the benzoquinone ring and represents

a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

¢ R; substitutes the carbon atom bonded to the radical R3 and represents a
hydrogen atom or a group selected from linear or branched (C;-Cg)alkyl, aryl

and heteroaryl,

> Rjrepresents an aryl, heteroaryl, dicyclopropylmethyl or benzhydryl group,
or A-R3 represents an optionally substituted naphthyl group, and in that case Ar represents
an aryl group, '

and to their stereoisomers, where they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid or base,



wi th the excl usion of

-2, 5-di hydr oxy- 3- (4- net hoxyphenyl ) - 6- ( 2- phenyl et henyl ) - 1, 4- béthdHtﬁghéiOOé>
2, 5-di hydr oxy- 3- (4- net hoxyphenyl ) - 6- (2- napht hyl ) - 1, 4- benzoqui none an

_ 2, 5-di hydr oxy- 3- (2- napht hyl ) - 6- phenyl - |, 4- benzoqui none. An aryl group is to
be understood as phenyl, biphenylyl, naphthyl or tetrahydronaphthyl, each
of those groups optionally being substituted by one or nore identical or
different atoms or groups selected fromthe hal ogen atons and the groups

| i near or hranched Cl-CB)aIk%I. hydr oxy, |inear or branched (Cl-C6)al koxy,
linear or "BantRedXetsians) fol §->-daideatvksi4-metionpplicoph ioRapiopykstitssyliiuted by

one or no j 0% b - (- | kyl ou .\ tro, linear or

br anched ?g%#%ﬁ g%?ITJF{ - af&§%§ﬁ§%?%¥%wgﬁ%&%ﬁﬁﬁép%&bgiﬁﬁm%%FPBﬁé@ﬁy
subst i t ut éd-diapdioky{3-@raphthiys-6-shepgl- undensd@@dnas a raphthyl group that is
unsubstituted or substituted by one or nore identical or different atons or
groups selected fromthe hal ogen atons and the groups |linear or branched

(G -06) al eyl arvh j i near

branched (c:?%5§§g?§%§1B%P@%ﬁ?&%%ﬁﬁ@ﬁ?@g?ﬁ§%§%?§§%§%%§f§¥ﬁFgﬁ’ ?m%%@y%r nor e
| i near or canhaeicthese g@:LIEE?D)Ja'bIkE&]y lgallt[g,lptﬂr)sﬁtuuﬂ:c} bp ,onbidﬂﬁﬁcﬂredﬂembﬁﬁﬁﬁ Bitbrent o
(d-C6)ac (d-C2)a enedi ox n enyl oxy. A heteroaryl group is to be
understoogkgg aAnsay ﬁé?%'&ﬂd&%@'%?%ﬁﬂﬁg96¥¥ s frdube ravRiglinder i ancked 2 ring
nenbers  a(ch-CHalka, hiyBebx9NBaneat WP b AW - f. oxygen,
ni trogen aﬁd ?ul%h&?, erg?h t he ﬁete§§£?§%E§§§%%%?ﬁgﬁgFﬁékggcéE tpkuted
by one ofelpgke. agéra (eniionally sibistiatednty atows nure dinearps wehdet €4, s atkyl he

hal ogen a t l.i. pear._or .- C6) al kyl-,  hydroxy,
RS h i ?%”%fs?%ﬁ%&% Crepnct, %lﬁﬁggg‘ﬁ’g?%éﬂ‘y(%%ﬂgﬁﬁﬁ%%hal oal kyl
amno (optionally substituted by one or nore linear or branched
(C1-Co) al kyl roq S), nitro, linear or branched (Cl-CB)acKI,

(a-C2)al ﬁ‘éloé’ a8 B’x%)‘bS%WEde‘F?@hWbWPPAWQCtuﬁéefﬁépéﬁbarw gybepspithatrie may

be ment i ongdpstithtel Q¥ subsiRIYd BPone or more identical or different atoms or groups selected
from the halogen atoms and the groups linear or branched (C;-Cg)alkyl, hydroxy, linear or
branched (C;-Cg)alkoxy, linear or branched (Cl—Cs)polyhaloalkyl, amino (optionally
substituted by one or more linear or branched (C;-Cg)alkyl groups), nitro, linear or

branched (C;-Cg)acyl, (C;-Cs)alkylenedioxy and phenyloxy.

A heteroaryl group is to be understood as an aromatic mono- or bi-cyclic group havin
from 5 to 12 ring members and containing one, two or three hetero atoms selected from
oxygen, nitrogen and sulphur, wherein the heteroaryl may optionally be substituted by one -
or more identical or different atoms or groups selected from the halogen atoms and the

. groups linear or branched (C1-Ce)alkyl, hydroxy, linear or branched (C;-Cs)alkoxy, linear
or branched (C;-Ce)polyhaloalkyl, amino (optionally substituted by one or more linear or
branched (Ci-Ce)alkyl groups), nitro, linear or branched (C;-Cg)acyl, (Cy-Cy)alkylenedioxy
and phenyloxy. Among the heteroaryl groups there may be mentioned, without implying
any limitation, the groups thienyl, pyridyI; furyl, pyrrolyl, imidazolyl, oxazolyl, isoxazolyl, |
thiazolyl, isothigzolyl, quinolyl, isoquinolyl, pyrimidinyl.

A stereoisomer is to be understood as a double-bond geometric isomer or an optical

isomer.



any limtation, the groups th enyl, pyridyl, furyl, pyrrolyl, B pLnii I
-oxazol yl; isoxazolyl, thiazolyl, isothiazolyl, quinolyl, isé%h?ﬂ%ﬁgsgé%bt”é
pyrimdinyl. A stereoisonmer is to be understood as a doubl e-bond geonetric.
‘isomer or an optical isomer. _1  Maly do(r)~ -4 An advantageous vari ant
according to the invention concerns conpounds of forrmula (1) (1) wherein : >
R and R2, which may be identical or different, each represents a hydrogen
atomor a linear or branched (CI-C6)ac¢Y or linear or branched (Cl -C6)al kyl
group, > R3 represents an aryl, heteroaryl, dicyclopropylnethyl or

benzhydr ylA%yfdiaptageass Apriprtgeearding $o the inysption cortvetms compyindgraddprmula &) :
represents a group selected from: -CR-CRS R4 substitutes the carbon atom
bonded to the benzoqui none ring and represents a hydrogen atomor a |inear
or branched (Cl-C6)ai kyl group, R5 gubstitutes the carbon atom bonded to
the radical R and represents hydrlpgen atom or a group sel ected from

| i near or branched (CI-C6)aIky§f)- 8 :Aﬁeteroaryl, and to their

st ereoi sol ners, where they exist, an q so to addifl on salts thereof with a
pharmaceutical ly acceptabl e acid oA~ base, with the exclusion of

2, 5- di hydr oxy- 3- (4- met hoxyphBayt4 - 6- (- phORyl et henyl ) - 1, 4-

%

wherein ;

»> Rjand Ry, which may be identical or different, each represents a hydro gen atom or a
linear or branched (C;-Cg)acyl or linear or branched (C;-Cg)alkyl group,
> Rgrepresents an aryl, heteroaryl, dicyclopropylmethyl or benzhydryl group, _

A4

Ar represents an aryl or heteroaryl group,

> Arepresents a group selected from :

—C=C— s A

¢ Ry substitutes the carbon atom bonded to the benzoquinone ring and represents

] _CRF CRS_ 1
a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

¢ R;substitutes the carbon atom bo‘nded to the radical R; and represents a
hydrogen atom or a group selected from linear or branched (C1-Cg)alkyl, aryl '

and heteroaryl,

and to their stereoisomers, where they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid or base,

- with the exclusion of 2,5-dihydroxy-3-(4-methoxyphenyl)-6-(2-phenylethenyl)-1,4-

benzoquinone.

Another variant according to the invention concerns compounds of formula (I) :



benzoqui none. Anot her variant according to the invention cgﬂgﬁ{ggﬁggfﬁgﬁggkg

-of formula (1) : -5 wherein : m- R and R2, which naybe

diffferent, each represents a hydrogen atomor a |inear or branched
(d-C6)acyl or linear or branched (Cl-C6)al kyl group, - - Ar represents an
aryl group, - A-R3 represents an optionally substituted naphthyl group, and

to their stereoisonmers, where they exist, and also to addition salts thereof
with a pharmaceutically acceptable acid or base, with the exclusion of

2, 5-di hydr oxy- 3- (4- met hoxyphenyl ) - 6- (2- napht hyl ) - 1, 4- benzo- qui none and

2, 5- di hydr oxy- 3- (2-ri apht hyl ) - 6- pheny) - 1, 4- benzoqui none. Preferred Rl and R2
groups are the hydrogen atom @goadv. tageausly represents an aryl group and
nore especially an unsubstituted o pSt1tuted phenyl or naphthyl group.
Even nore especially, Ar represents phenyl or napht hyl group, each of

t hose groups being unsubsti%ngg 0 pstit uted by a hal ogen atom such as
chlorine or bromne for exanple. PrgferredtA-R3 groups are the :
unsubstituted or substituted naphthylOgroup and the arylethenyl group, and
nore especially the unsubstituted or substituted phenyl et henyl group.

Subst i t uerit®r®f : t he napht hyl and phenyl et henyl groups are preferably hal ogen
atons, such as chlorine, bromne or fluorine.

> " Ry and R,, which may be identical or different, each represents a hydrogen atom or a
linear or branched (C,;-Ce)acyl or linear or branched (C;-Cg)alkyl group,

> Ar represents an aryl group,

> A-R;represents an optionally substituted naphthyl group,

and to their stereoisomers, where they exist, and also to addition salts thereof with a

pharmaceutically acceptable acid or base,

with the exclusion of 2,5-dihydroxy-3-(4-methoxyphenyl)-6-(2-naphthyl)-1,4-benzo-
quinone and 2,5-dihydroxy-3-(2-naphthyl)-6-phenyl-1 >4—be:1'1zoquinone:.

Preferred R; and R, groups are the hydrogen atom.

Ar advantageously represents an aryl group and more especially an unsubstituted or

substituted phenyl or naphthyl group.

Even more especially, Ar represents a phenyl or naphthyl group, each of those groups
being unsubstituted or substituted by a halogen atom, such as chlorine or bromine for

example.

Preferred A-R; groups are the unsubstituted or substituted naphthyl group and the
arylethenyl group, and more especially the unsubstituted or substituted phénylethenyl
group. Substituents of the naphthyl and phenylethenyl groups are preferably halogen

atoms, such as chlorine, bromine or fluorine.



MAY c004 Even nore especially, the invention relates to the follown
conpounds of formula (1) : - A MA%’ K004
2- (4-chl orophenyl ) - 3, 6-di hydr oxy- 5- (2- napht hyl ) - 1, 4- benzoqui none, -
_2-(4-Dbronophenyl ) - 3, 6-di hydr oxy-5- (2-napht hyl ) -1, 4- benzoqui none, -
2-[(E)-2-(4-cuorophenyl) et henyl ] -3, 6-di hydr oxy-5-phenyl -1, 4- benzoqui none, -
2- (4-chl orophenyl) - 3, 6-di hydr oxy- 5-[ (E) -2- phenyl et henyl ] - 1, 4- benzoqui none,
- 2, 5-di hydr oxy- 3- phenyl - 6-[ (E) - 2- phenyl et henyl ] - 1, 4- benzoqui none, -
2-(4-bro henyl ) - 3, 6- di hydr oxy-5-[ (E) - 2- phenyl et henyl ] - 1, 4- benzoqui none, -
2, 5- di hydroxy25rf em@lfllﬁégﬁwﬁ@% sdp Herfpllpwing sheppinds of forangodli none, -
and
2- (3-chl or ophenyl ) - 3, 6-di hydr oxy-5-[ (E) - 2- phenyl et henyl ] - 1, 4- benzoqui none.
The st er eoi soner@-cnatoplemyhddé-titydragh 3-€-miphthyd)- phaermeritdoneal | y accept abl e
acid or base of,  the pref ehr egl conpounds of the invention forman integral

part of the T n\;é%l?rﬁﬁl.oljm. o5 dﬂW@Wa?‘ﬁ%E@my&aLﬁ;}?e%%ﬁtO&ﬁ e bases there
may be nenti Dn@d[’(E)’lQI(h]%Erdﬁgmﬂje'ﬂ&nyI?- ,6—@%@%&J%en§pﬂhmﬁgﬁhde’

pot assi um hydroxi de, triethylamne, tert m'ne. ~ Anongst

phar maceut i cal 2y(4schd@pplenlyb-3ae ity dtdxer e [(BRE-dhenylethtiydhédbenzaduinitnej mpl yi ng
any limtation, rochl ari.c_acj robrgm c_acjd, sul.phuric acid,
phosphoni ¢ aci &,’ﬁé@g@?ﬁgé\‘%ﬁ%g'{;'ﬁﬁh ¥ e&ﬁ%ﬁ“ﬁ?@'ﬁc‘#‘%mf’%} P acid, pyruvic
acid, malonic acchrodeking])3 @aitdroxdl i @) 20IREY Shef R KendGd Hnorkar t ari €
acid, maleic acid, citric_acid, ascorbic aci'd, ~ nethanesul phonic acid,
canphoric aci d, 2.8x8dsoxcd-i(E) thaethyi-érhenriethenyil-ephenydd  4-bergogenone,

2- (4" br ormpheny 3 &K PR P e s BN SPERRA eno SOt TR b assmti 1 on

salts thereof with a pharnmaceutically acceptable base. The invention rel ates
also to a. process for the preparation of conmpounds of forrmula (1),
T%e stereoisomers and thg ac%ﬁ‘aon salts with a phar;rpilaceutically acceptable aci(d o)r base of

the preferred compounds of the invention form an integral part of the invention.

Amongst the pharmaceutically acceptable bases there may be mentioned, without implying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine.

Amoﬁgst the pharmaceutically acceptable acids there may be mentioned, without implying
any limitdtion, hydrochloric acid, hydrobromic acid, sulphuric acid, phosphonic acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid, ascorbic acid,

methanesulphonic acid, camphoric acid, oxalic acid.

The invention relates also to a new 3-aryl-2,5-dihydroxy-1,4-benzoquinone compound,
which is 2-(4-bromophenyl)-3,6-dihydroxy-5-phenyl-1,4-benzoquinone, and to addition

salts thereof with a pharmaceutically acceptable base.

The invention relates also to a process for the preparation of compounds of formula (I),

which process is characeterised in that a compound of formula (IT) :

Ar/\HAOH (),

O -



whi ch process is characeterised in that a conpound of fornul 1), = (1L)
“Ar' -OH 2~ Mray aO06 wherein Ar is as defined for formula (I-&:%M*éﬁlé:t‘é@oé
with a conpound of formula (I111) : 0 CL OR 0O wherein R represents a linear
~or branched (C -C6)al kyl group, to yield a conpound of forrmula (TV): O Ar
"D /OR O Owherein Ar and R are as defined hereinbefore, which is cyclised
under basic conditions then, if desired, with an acylation or alkylation
reagent, to yield a conpound of forrmula (V) : 0 0 Ar (V) wherein Ar is as
defined hereinbefore and R1 is as defined for fornula (1), which is reacted
with a conmpound of formula (VI) : RA ‘

wherein Ar is as defined for formula (I), is reacted with a compound of formula (I1I) :

C].

o)

wherein R represents a linear or branched (C1-Cg)alkyl group,

to yield a compound of formula (IV) :

0
OR vy
Y
. /\(f)]/\ O

wherein Ar and R are as defined hereinbefore, which is cyclised under basic conditions

then, if desired, with an- acylation or alkylation reagent, to yield a compound of
formula (V) :

V)
OR

wherein Aris as defined hereinbefore and R is as defined for formula (I)

2

which is reacted with a compound of formula (VI) :

'R_A)J\ (VD)

3 H



H-7 MAy coot wherein A and R3 are as defined for formula (1), to yield a
-compound of fornula (VIl) : (VIl) wherein A, Ar, R and R3Zarg M;q?fléagoé
her ei nbefore, which is subjected to basic conditions and then, if déesired

to the action of an acylation or alkylation reagent, to yield a conpound of
formula (1), which is purified according to a conventional purification
technique and is optionally separated Ento the stereoisoners according to a
conventional separation techni que. The conpounds of fornula (lIl) can be
obtai ned either by reaction of a conmpound of formula (MI1) : A/-""rr~" C
(M11), O wherein Ar is as defined for formula (1), with

trls(trlne hyl s y eth n esence of a Lewis acid, or by
reaction O Ig ‘%ﬁ%%gﬁé& WﬁféQ@P%ﬁ ﬁ’~ My &CC~ Ar2 ,-,,,~CHZ (TX)
wherein Ar is as deflned for formula (1), with peracetic acid in the

presence of osmium trichloride. In addition to being new, the conpounds of
t he preselftyisldeenniporneé ghfasinulaDabl e .

0]

R3—"—A AN '
(VID)

OR

wherein A, Ar, R; and Rj are as defined hereinbefore,

which is subjected to basic conditions and then, if desired, to the action of an acylation or

alkylation reagent, to yield a compound of formula (I),

which is purified according to a conventional purification technique and is optionally

separated into the stereoisomers according to a conventional separation technique.

The compounds of formula (II) can be obtained either by reaction of a compound of

formula (VIII) :

Ar/\H/C1 (VIID,

)

wherein Ar is as defined for formula (I),
with tris(trimethylsilyloxy)ethylene in the presence of a Lewis acid,

or by reaction of a compound of formula (IX) :



phar macol ogi cal properties. They have insulinomnetic properties which
-render them useful in the treatnent of diseases associatedﬁmﬁﬁ1kﬂ/V7 5U90€>

deregul ati on of glycaem a, such as type | or type Il diabetes. The
invention relates al so to pharnmaceutical conpositions conprising as active
ingredient at |east one conpound of fornula (1) with one or nore
appropriate inert, non-toxic excipients, Anpongst the pharnaceuti cal
conpositions according to the i nventi on there may be mentioned nore
especially those which are suitable for oral, parenteral (intravenous,

i ntranmuscul ar or subcut aneous) op4ﬁ¥§gCE@n1ni§¥$btion, tabl ets or dragees,
sublingual tablets, gelatin capsules], |ozenges, suppositories, creans,
ointments, dernmal gels, injectable preparations, drinkable suspensions,
etc.. The useful dosage is adaptable in accordance with the nature and

severity ofhdrbie Ali Bofsd®fined tfhefoR@RianiIs twigh p&@AcdtioWct angedrsRntd6r aggum Nd
wei ght of the patient and any associated treatnents. The dosage ranges from

0.5 ngy to‘?cgoﬁéﬁ 24 hours in one or nore admnistrations. The Exanpl es
which followillustrate the invention but do not limt it in any way. The
starting materials used are known products or products prepared according to
known pr dpazditiaon tprieteduees thelkompbundst off @ pfesteinoenmoubsbdestiablzed in

t he Exanpl es were determ ned cording tq, custonary spectronetric
t echni quesP%ﬂT% 214 L,PfNWﬁ}e Y i t PSR et padpsrtes which render them

2, 5- Di hydrxpit w64 Hends - ] wepl 8P A
2.5, Py & Bt PR 4 Ty Lo TR DUABRE, o
: type I or type II diabetes.

The invention relates also to pharmaceutical compositions comprising as active ingredient
at least one compound of formula (I) with one or more appropriate inert, non-toxic
excipients. Amongst the pharmaceutical compositions according to the invention there may
be mentioned more especially those which are suitable for oral, parenteral (intravenous,
intramuscular or subcutaneous) or nasal administration, tablets or dragées, sublingual
tablets, gelatin capsules, lozenges, suppositories, creams, ointments, dermal gels, injectable

preparations, drinkable suspensions, etc..

The useful dosage is adaptable in accordance with the nature and severity of the disorder,
the administration route and also the age and weight of the patient and any associated
treatments. The dosage ranges from 0.5 mg to 2 g per 24 hours in one or more

administrations.

The Examples which follow illustrate the invention but do not limit it in any way.

The starting materials used are known products or products pvrepared according to known
preparation procedures.

The structures of the compounds described in the Examples were determined according to

customary spectrometric techniques (infra-red, NMR, mass spectrometry).
EXAMPLE 1 : 2,5-Dihydroxy-3-phenyl-6-[(E)- 2-phenylethenyl]-1,4-benzoquinone :

Step A : ]—Hydroxy—j’—plzelzylacetone



03 mol of hydrated osmumtrichloride and then slowy, dropw se, 20 I ofé
-a 30 % peracetic acid solution in ethyl acetate, are added o 00
al |yl benzene dissolved in a mxture of acetonitrile, dichloronethane and
water. After the addition, stirring is carried out for 3 hours at anbient
tenperature and then the reaction mxture is poured into an aqueous 5 %

sodi um bi sul phite solution. After ext ra&:&l on with dichloronethane, the

organi ¢ phases are conbi ned, washed, dried and evaporated. The residue
obtained is purified by chr omat ogr aphy on silica (eluant : hexane/ethyl
acetate 7/3) to yield the expect ed pr oduct. Melting point: 42 43C Step B :

2- Oxo0- 3 thyl. oxal 11. 6.mmo f trieth en
10, 4 ot ot R W Obinh Bt St Rlo B b Rg AGEG TRad
conpound Qltaaktiestid Foltién abeugl a%te@ﬂ: me Aabditd PNminb] @b ARYHeas dfsﬁcﬂ{?ed af ter
stirring for 3 hours, the mxture is extracted wwth ethyl acetate, and then
the or ganiacnpuget a@cmﬁém@ch@m@@a&ﬁ anewamréﬁerddl@ adgifien.cstiing xepaieded
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Melting point: 42-43°C.
Step B : (Z-Oxo-3—plzenﬂpropyl) ethyl oxalate

11.6 mmol of triethylamine and then 10.4 mmol of ethyl oxalyl choride are added at 0°C to
10 mmol of the compound obtained in the above Step in solution in tetrahydrofuran. After
stirring for 3 hours, the mixture is extracted with ethyl acetate, and then the organic phase

1s washed, dried and evaporated to yield the expeeted product in the form of an oil.

Step C : 3—Hydroxy—4-Plzenylpyran-Z,5-dione

10 mmol of the compound obtained in the above Step in solution in dimethylformamide
are slowly added dropwise, at ~20°C, to 20.5 mmol of 1,8-diazabicyclo[5.4.0Jundec-7-ene
in solution in dimethylformamide. After stirring for 2% hours at —15°C, the reaction

mixture is slowly poured into a 1M hydrochloric acid solution at 0°C. The precipitate

formed is filtered off, washed and then dried to yield the expected product.
Melting point: 175-176°C.

Step D : 3-Hydroxy-6-phenylpropenylidene-4-phenylpyran-2,5-dione



-11 10 mmol of cinnanmal dehyde are added to 10 mmmol of the conpound obai noetd
.in the above Step in glacial acetic acid. The reaction mixtufe=FsM#ey 006
heated at 60C until dissolved, and then a few drops of concentrated
_hydrochloric acid are added and the tenperature is brought to 90C. After
stirring for 2 hours, the mxture is cooled to QC and a 1/1 m xture of

et her and hexane is added. The precipitate obtained is filtered off and then
dried to yield the expected product. MBIt i ng point: 231-232 C. Step E :

2, 5- Di hydroxy-3 phenyl -6-[ (E)-2 phenyl et henhl]-1, 4- benzoqui none: 100 ml of a
30 % by wdilghmobkoitliinmannedd¢ryrelaat #ldsdtait 0 omadl nf tetdoamolndpeaiadiiiadhatbarbi ent

tenperature to 10.mol. . of . conpound obtained in th ov tep in
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precipitate is filtered off and then washed and dried to yield the expected

product . MEoughhtp YO Catkfter 5OTRENOr 2 Maws, bpedkomeiscypoled MSOME Ard ¢ 1) mixt@8. 20
100), 799.7 40 175, 7 . EXA E . . ) ]
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The expeied @ghepeddirteliict. S obtai ned in accordance with the procedure
described in Exanple 1 wth the replacenent of cinnanmal dehyde with
4- chl oro-cui namal dehyde in Step D. Melting point: 244-245C. Mass spectonetry

. M5 nz/ 0D = _ - 351.7 (100), 235.86 (8), 323.87 (32). EXAMPLE 3:
2, 5- II)inflyéM{e@tZ -gf 5%5{-(%3%(25 - 2-(4Ebr oamphenyl )-((at)henyl ]1-1, 4E )

Step E : 2, 5-Dihydroxy-3-phenyl-6-[(E)-2-phenylethenyl]-1,4-benzoquinone:

100 ml of a 30 % by weight sodium methanolate solution in methanol are added at ambient
temperature to 10 mmol of the compound obtained in the above Step in suspension in
methanol. After stirring for 15 minutes, the reaction mixture is slowly poured into a 1M
hydrochloric acid solution at 0°C. The precipitate is filtered off and then washed and dried
to yield the expected product.

Melting point: 259-260°C.
Mass spectometry : MS m/z (%) = 318.20 (100), 199.15 (40), 115.10 (36).

vl

EXAMPLE 2 : 2,5-Dihydroxy-3-phenyl-6-[(E)-2-(4-chlorophenyl)-ethenyl]-1,4-

benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with 4-chloro-cinnamaldehyde in Step D.

Melting point: 244-245°C.
Mass spectometry : MS m/z (%) = 325.7 (22), 351.7 (100), 235.86 (8), 323.87 (32).

EXAMPLE 3 : 2,5-Dihydroxy-3-phenyl-6-[(E)-2-(4-bromophenyl)-ethenyl]-1,4-

benzoquinone :



benzoqui none: 2' MAY aaot -12 The expected product is obtained in agco nee
Wi th the procedure described in Exanple 1 wth the repl aceiﬁ?’ A Oj:t%aog
ci nnanal dehyde wi th 4-brono-ci nnamal dehyde in Step D. Melting point: 240-241
'C. Mass spectornetrv : MS M- 7(116) = 397.35 (100), 396.95 (46) EXAMPLE 4:
2, 5- Di hydr oxy- 3- phenyl - 6- (phenyl et hynyl ) -1, 4- benzoqui none : The expected
product is obtained in accordance with e procedure described in Exanple 1
wi th the replacenent of cinnamal dehyde with 3-phenyl-2-propynal in Step D
EXAMPLE 5: 2-[(1E)-3, 3-Di cycl opropyl - 1- propenyl ] - 3, 6- di hydr oxy- 5- phenyl -

1, 4- benzodiicrapeeted prhduc xpavtieed prapdocdtndeswitbthaipneddime dascbed anceample A t he

procedure described in pl e i, th. repl acene of .cinn | dehyde

o Ch (26 S O PR Sy B Mich Forepb e e AN R egR SEP .

2- (2, 2- D phenyl vi nyl ) -3, 6-di hydr oxy-5- phenyl -1, 4- benzoqui none : The expected
product is obtained in accordance with the procedure described in Exanple 1

wi th the déqlimgparsihe46i24¢tinanal dehyde with 3, 3-di phenyl acryl al dehyde in

Step D Ltin Qi nt:. 2- 2 C. Do

2,5-Di hy%%@%@é@-%%wé% ﬁyﬁ%%ﬁ@ﬁyﬁéi%’ %ﬁ)enyl -1, 4- benzoqui none :
The expected product is obtained in accordance with the procedure described
in Exanple 1 w.th the replacenent of cinnanal deh¥de wth

( 2E) - 3- ( 2-EepMHLE 42 2_ pr 35eP By droxyst-openy-avitheprigthyayhe k.- Hsnzgainone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with 3-phenyl-2-propynal in Step D.

EXAMPLE 5 : 2-[(1E)-3,3-Dicyclopropyl-1-propenyl]-3,6-dihydroxy-5-pheny!-

1,4-benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with (2E)-4,4-dicyclopropyl-2-butenal in Step D.
EXAMPLE 6 : 2-(2,2-Diphenylvinyl)-3,6-dihydroxy-5-pheny1—1,4—benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with 3,3-diphenylacrylaldehyde in Step D.
Melting point: 212-213°C.

 EXAMPLE 7: 2,5-Dihydroxy-3-[(E)-2-(2-naphthyl)-ethenyl]-6-phenyl-1,4-

benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with (2E)-3-(2-naphthyl)-2-propenal in Step D.

Melting point: 263-264°C.



1. % MAy aoa6 -13 EXAMPLES :

-2, 5-Di hydr oxy- 3- phenyl - 6- (2- phenyl cycl opropyl ) -1, 4- benzoqﬁﬂﬁ%h@ﬂ/¥ﬁkéicx)é
expected product is obtained in accordance with the procedure described in
~Exanple 1 with the replacenent of cinnamal dehyde with 2-phenyl cycl opropane
car bal dehyde in Step D. EXAMPLE 9 :

2, 5- Di hydr oxy- 3- phenyl - 6-[ (Z) - 2- phenyl et henyl ] -1, 4- benzoqui none: The
expected product is obtained in accordance with the procedure described in
Exanple 1 wth the replacenent of cinnanmal dehyde with '

(22) - 3- phEKAMPLE 8 penal,5iDih§ieqxyEs-p RN E-[itmylcy clopropyl)-1,4-

2,5-Di hydroxy-3-[(L)-1-gEthyI;2-pheny|ethenyl]-6-pheny|-I,4- benzoqui none:
The expected product isPBMArHRYCI n accordance with the procedure described
in Exanple I with the replacenent of cinnamal dehyde with

(2E) - 2-met hyl - 3- phenyl - 2-propenal in Step Ti Melting point: 205-206C.
EXAMPLE 1The e2péstedi prydisct isyot@aipdrbimdce@dpdeByitipth yeappdure dpscsibed it Fxampje 1

benzoqui none :, The.expecte r odu i $ obtai,ned i,n _acc n i

procedur e “ﬂ@s G Beé’éaoleﬁle% 8 a?a?%ﬁhﬁe t"ﬁﬁ‘ ?é’g’ﬁ%%@o r8‘£oagl%c§%}ﬁ%mrréaq}gge &ﬁ/de
wth (2E)S%$gbenyl-2-butenal in Step D. Melting point: 227-228C. EXAMPLE 12
. 2,5-Di acet oxy- 3-phenyl -6-[ (E) - 2- phenyl et henyl ] -1, 4-

EXAMPLE 9 : 2,5-Dihydroxy-3-phenyl-6-[(Z)-2-phenylethenyl]-1,4-

benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with (22)-3-phenyl-2-propenal in Step D.

EXAMPLE 10: 2,5-Dihydroxy-3-[(E)-1-methyl-2-phenylethenyl]-6-phenyl-1,4-

benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1
with the replacement of cinnamaldehyde with (2E)-2-methyl-3-phenyl-2-propenal in
StepD

Melting point: 205-206°C.

EXAMPLE 11 : 2,5-Dihydroxy-3-phenyl-6-[(1E)-2-phenyl-1-propenyl]-1,4-

benzoquinone :

The expected product is obtained in accordance with the procedure described in Example 1

with the replacement of cinnamaldehyde with (2E)-3-phenyl-2-butenal in Step D.
Melting point: 227-228°C.

EXAMPLE 12 : 2,5-Diacetoxy-3-phenyl-6-[(E)-2-phenylethenyl]-1,4-

benzoquinone :



benzoqui none: 1.-7- MA YV &0 -14 100 mmol of acetic anhydride, a d
-dropwi se, at 0C, to 10 mmol of the conpound of Exanple 1 i %’ &,?140%2 %ODA
pyridine, and then the reaction mxture is brought to anbient tenperature.
_After stirring for one hour, the reaction mxture is poured onto ice and
then extracted with dichloronmethane. The organic phase is washed, dried,
filtered and then evaporated, and the 4eS| due obtained is purifi ed by
chromat ography on silica (di chl or omet hane/ et hanol 98/ 2) to yield the

expect ed product. EXAMPLE 13:

2- (4- Chl or ophenyl ) - 3, 6-di hydr oxy-5-[ (E) - 2- phenyl et henyl ] -1, 4- benzoqui none:

Step A: 1.(4- l.or gph acet There a dded sl y to
20 hmol - ot 00 R S PG R s Pt GRYREE 580 P 1Bl St A€ E8RpSLANYs
tris(tri mekbybei | yh Qxdadieh by lgAginaNshd HeR R tQwiH angtued 1sTb16iJL4ht tAfdn€ient
stirring for hours at anbient tenperature, 14.5 m of a 3 m xt ure of

0. 6M hydr derhitenatins. Adied samhgdiooranbowy de raehtied mikhee nsaa@ttrpfé)ﬁnﬁ@n ige arethes t hen
heat ed at Occ::.te]:cdo tgi %8%6@% ?‘% l%ga%c!h ha%% ngpashgc? dr?ﬁg) cﬁ t S{H) 8l ture.

After extra |on ses are washe and hen

evapor at edvap@mied hend egieduesiaht amftaded slsptpmlﬁecedbjay cmmt@trgguyamy sfiftasi | i ca
(eluant ether/petroleumether 6/4) a nd then recrystallised to yield the

expect ed peieHgrmetigmgsiignol %nghto(ﬂleﬂ‘ligﬁc%ﬁ%ﬁﬁ%ﬁll)méuc@ di hydr oxy-5-[ (E) -2
pl zenyl et| zenyl J- 1, 4- benzoqui none The expected product is obtained in
accordance with the procedure described in Steps Bto D of Exanple 1,
starting FXAMPAE €D opoudd4-dliileraphenylp-3i6hdihpdwnxg-SS[(ED-2-Misdnlyletlyenydii- -

258- 259C. )
: benzoquinone :

Step A : 1-(4-Chlorophenyl)-3-hydroxyacetone

There are added slowly to 10 mmol of (4-chlorophenyl)acetyl chloride 25 mmol of
tris(trimethylsilyloxy)ethylene and then a few drops of TiCly. After stirring for 3 hours at
ambient temperature, 14.5 ml of a 3/7 mixture of 0.6M hydrochloric acid and dioxane are
added. The reaction mixture is then heated at 90°C for 10 min, and subsequently brought to
ambient temperaturé. After extraction, the combined organic phases are washed, dried and
then evaporated, and the residue obtained is purified by chromatography on silica (eluant :

ether/petroleum ether 6/4) and then recrystallised to yield the expected product.
Step B : 2—(4—Clzloroplzenyl)—3, 6-dihydroxy-5-[(E)-2-phenylethenyl]-1,4-benzoquinone -

The expected product is obtained in accordance with the procedure described in Steps B to

D of Example 1, starting from the compound obtained in the above Step.
Melting point: 258-259°C.

EXAMPLE 14 : 2,5-Dihydroxy-3-(4-phénoxyphenyl)-6-[(E)-2-phenylethenyl]-1,4-

benzoquinone:



EXAMPLE 14: 2, 5-Di hydroxy- 3- (4-phenoxyphenyl)-6-[(E)-2-phenyl ethenyl]-1,4-
-benzoqui none: L7 MAY aDbL -15 The expected product is obt ai dad 'H”éﬁ%6ﬁ8§ﬁﬁ%
with the procedure described in Exanple 13 with the replacenent of

(4-chl orophenyl )acetyl chloride wth (4-phenoxy- phenyl)acetyl chloride in
Step A. EXAMPLE 15: 2,5-D hydroxy-3-[(E)-2-phenyl et henyl]-6-(2-pyridyl)-1, 4-
benzoqui none: The expected product is oftained in accordance with the
procedure described in Exanple 13 withthe replacenent of

(4-chl orophenyl )acetyl chloride with 2-pyridylacetyl chloride in Step A
EXAMPLE. T8e pedtechprodnghémabjaideindidegerfencg- 54th2 theaprachgucp- desgribed in

benzoqui ngne St A.. 4-(4-Chlor enyl ) - 3-,hydr ox a di e
proceguregfgnggﬁgnwgpe S(%P%ﬁ%n%ﬁggi@%: pRft ?bﬁ§|%8%%§ﬂ%$g§:iﬁgﬁ%g%QFia
t he corrpggagq)gggtﬁidmgﬁeqn&@pAA of Exanple 13. Step B :

4- (4-Cl zl or ophenyl ) - 3-1 zydr oxy- 6- ( 2- napht hybnet | zyl ene) pyran-2, 5-di one A
solution of 0.922 mmol of the conpound obtained in Step A and 0.922 muol of

2- napht ha in.2.45 i gt | o I . 60C unti
4 seol ut W&F 57, f%%‘%@%bl%&%?@mﬁe?&%%%@ﬁ 8%%’3??@'1% d are
added, the tenperature iBenddgait@hat:to 90C and the reaction mxture is

stirred for 6 hours. After cooling to anbient tenperature, the flask is
pl unged into an ice bath and 10 mM of a m xture of diethyl ether

The expected product is obtained in accordance with the procedure described in

Example 13 with the replacement of (4-chlorophenyl)acetyl chloride with 2-pyridylacetyl
chloride in Step A.

EXAMPLE 16 : 2-(4-Chlorophenyl)-3,6-dihydroxy-5-(2-naphthyl)-1,4-

benzoquinone

Step A : 4-(4-Chlorophenyl)-3-hydroxy-pyran-2,5-dione

The procedure is as in Steps B and C of Example 1, using as starting material the

compound obtained in Step A of Example 13.
Step B : 4—(4—Chlorophenyl)-3-Izydroxy—6-(2-)zaphthylmethylene)—pyran-Z,5—dione

A solution of 0.922 mmol of the compound obtained in Step A and 0.922 mmol of
. 2-naphthaldehyde in 2.45 ml of glacial acetic acid is heated at 60°C until dissolution

occurs. A few drops of concentrated hydrochloric acid are added, the temperature is

brought to 90°C and the reaction mixture is stirred for 6 hours. After cooling to ambient

temperature, the flask is plunged into an ice bath and 10 ml of a mixture of diethyl ether

and hexane (1/1) are added. The title product is obtained in the form of a yellow powder
| after filtration.

Melting point: 274-275°C.

Step C : 2-(4-Chlorophenyl)-3,6-dihydroxy-5-(2-naphthyl)-1,4-benzoquinone



and hexane (1/1) are added. The title product is obtained in the formof a
-yel l ow powder after filtration. Meltinu point: 274-275C. Steg-& MA 00k
2- (4- Chl or ophenyl ) -3, 6-di | zydr oxy-5-(2-napht hyl ) -1, 4- bezzi oqui norze J_.7-
. HAY a(c)o6 - 16 6 ml of a 30 % by wei ght sodi um net hanol ate solution in

met hanol are added at anbient tenperature to a suspension of 0.66 muol of
the conpound obtained in Step Bin a mpimmof anhydrous methanol. After
stirring for 1 hour, the reaction mxture is slowy poured into 40 m of a
1M hydrochloric acid solution cooled beforehand to OC. The precipitate

obt ai ned %™} Pf & 8P & baryeishicsorawn wethsnolateciolwivn inmakpnel arerfidgerd atiasihienta
dessi cat or. j i t al I he for : he - brown
powder af tteenrlgg}%é%ér %/i? aﬁﬂgl%ggﬁ %loénfsgrggrﬁ%%lgf& F{a%héodﬁ%%uﬁg ar%r# %%idaﬁle %ﬁ'ltﬁuﬁlg.a

Mel ting pohnimuBeZ-ad3b@iréus mXBMBIEATE: stirring for 1 hour, the reaction mixture is slowly

2, 5- Di hydr oxy- 3, 6-di - (2- napht hyld) -1, 4-benzoqui none _Step A : ( Na(gpht h- 2

yl Yacet yl PORIed vt 40k ok ar'dMofydnerhiatisl acid solapam wooled | bedasehandafei FCarldies nd

of thi Onyltpr&%i%'fﬁi A8t dNRAGERL AL o Sl WREC AR ﬁfdggﬂecﬁt&%?)ﬁgeh?rﬁﬂgo L 12

hours. After cooling the reaction hixture and “evaporation, residue
obt ai ned idsssicken Tap titlke @nlydriousbtaimtdhin Grefoerhl aff 2 deestnttibrowh @owdxcass of

t hi onyl chlori has been elimnated, to yield the title product in the form
of a ‘yel II%W%%ﬁ.Sat@PéWHBa .tetrlab%’(?%g%fh@‘ﬁ(‘?- hyl,)acetot:e At anbi ent
t enperature, under a stream of argon, 71.45 mmol of

Melting point: 302-303°C.

EXAMPLE 17 : 2,5-Dihydroxy-3,6-di-(2-naphthyl)-1,4-benzoquinone

Step A : (Naphth-2-yl)acetyl chloride

A mixture of 30 mmol of naphth-2-ylacetic acid and 5 ml of thionyl chloride is heated at
reflux under an argon atmosphere for 12 hours. After cooling the reaction mixture and
evaporation, the residue obtained is taken up in anhydrous methylene chloride until the
_excess of thionyl chloride has been eliminated, to yield the title product in the form of a

yellow oil.
Step B : 1-Hydroxy-3-(2-naphthyl)acetone

At ambient temperature, under a ~ stream of argon, 7145 mmol of
tris(trimethylsilyloxy)ethylene are slowly added to 28.58 mmol of (naphth-2-yl)acetyl
chloride (obtained in Step A). After stirring for 5 hours at 90°C, the mixture is cooled and
then a mixture of 12 ml of 0.6M hydrochloric acid and 30 ml of dioxane is slowly added.
The reaction mixture is heated at 90°C for 10 minutes and then cooled and extracted
several times with diethyl ether. The organib phases are combined and washed in
succession with a saturated aqueous solution of sodium hydrogen carbonate and 2 saturated
aqueous solution of sodium chloride. The organic 'phase is dried over sodium sulphate,

filtered and concentrated using a rotary evaporator. The residue obtained is chromato-



tris(trinethylsilyloxy)etlrylene are slowy added to 28.58 rmol of

-(napht h-2-yl)acetyl chloride (obtained in Step A). After stiﬂLT%MAV@DCDé
hours at 90C, the mixture is cooled and then a m xture of 12 ml of 0.6M
hydrochloric acid and 30 ml of dioxane is slowy added. The reaction

‘m xture is heated at 90C for 10 minutes and then cool ed and extracted

several tinmes with diethyl ether. The organic phases are conbi ned and washed
in succession with a saturated aqueous ‘sol uti on of sodi um hydrogen
carbonate and a saturated aqueous solution of sodiumchloride. The organic
phase is 8rped avelicagusime2sklhata, ethifl ptateiebdxaadnizone arite atcpdrtioss Ad. a

rotary evaporator.. The residuge obtained is chromato 17 MAY aeog graphed on
silica ge?ﬁ)%éﬁ%ﬁroggdéf 8%1 egﬁﬁgﬁrﬁﬁys%@é?téqnj% SH&mi xture in the
proportions 6/4. The title product is obtained after recrystallisation from
hexane. Melting point. 109-110C. Step C. 3-Hydroxy-4-(2-naphtl:yl)

pyr an- 2, 5MailtEweoie I §t-6é&@ure is as in Steps B and C of Exanple 1, starting
fromthe conmpound obtained in Step B. The title conmpound is obtained in the
formof a yellow powder after recrystallisation from a CH2d z/ hexane

m xture. SRptd ng-Edrody-4-{2aapRh))-pSkoaR2, Bdiong, 5 Dhhydr oxy- 3, :
6-di (2ataphtltyl)-1, 4-benzoqui none The procedure is as in Steps B and C of
Exanpl e 16, starting fromthe conpound obtained -in Step C. The title

compound irge RRIEIREH AdtintAEps 8" @Eﬁi‘rﬁ? P kRO WO 1R doffpound obtained
recrystal l'isation froma tgpest ra ygj;%f Ur an/ hexane ‘Fnﬂ%t ure, POUNG OB
in Step B. :
The title compound is obtained in the form of a yellow powder after recrystallisation from

a CH,Cly/hexane mixture.

Melting point: 196-197°C.

Step D : 2,5-Dihydroxy-3,6-di(2-naphthyl)-1,4-benzoquinone

The procedure i$ as in Steps B and C of Example 16, starting from the compound obtained
in Step C.

The title compound is obtained in the form of a deep-pink powder after recrystallisation

from a tetrahydrofuran/hexane mixture.

Melting point: 328—329 °C.

EXAMPLE 18 : 2-(4-Fluorophenyl)-3,6-dihydroxy-5-(2-naphthyl)-1,4-

benzoquinone
The procedure is as in Example 13 starting from (4-fluorophenyl)acetyl chloride and
naphthaldehyde.

Chestnut-brown powder.

Melting point: 300-301°C.



Mel ting- point: 328-329C. EXAMPLE | S:
- 2- (4-Fl uorophenyl ) - 3, 6- di hydr oxy- 5- (2-napht hyl ) - 1, 4- benzqﬁhﬁhoh&/ﬂﬁbé&CX)é
procedure is as in Exanple 13 starting from (4-fluorophenyl)acetyl chloride
and napht hal dehyde. Chestnut-brown powder. Melting point: 300-301'C 2~ My
- ao006 -18 EXAMPLE 19: 2-(4- Bromophenyl ) - 3, 6- di hydr oxy- 5- (2- napht hyl') - 1, 4-
benzoqui none The procedure is as in Ex Eple 13 starting from
(4- bronophenyl )acetyl chloride and naphthal dehyde. Chestnut-brown powder.
Mel ting point: 312-313C. EXAMPLE 20:
2- (2- Chl EXABERLE)I3, 6- - E@Brmyplsen(yia—hérﬁmmbwi(lknabbﬂwé)th*none The
procedure is as in Exa e 13 startlng from (2-chl orophenyl)acetyl chloride
and napht hal dehyde. n@% FPRETVBP B powder. Melting point: 242-243C. EXAMPLE
21: 2-(6-Bronp-2-napht hyl) -3, 6-di hydr oxy- 5- phenyl -1, 4- benzoqui none

The procedure is as in Example 13 starting from (4-bromophenyl)acetyl chloride and

naphthaldehyde.
Chestnut-brown powder.

Melting point: 312-313°C.

EXAMPLE 20 : 2-(2-Chlorophenyl)-3,6-dihydroxy-5-(2-naphthyl)-1,4-

benzoquinone

The procedure is as in Example 13 starting from (2-chlorophenyl)acetyl chloride and
naphthaldehyde. '
Chestnut-brown powder.

Melting point: 242-243°C.

EXAMPLE 21 : 2-(6-Bromo-2-paphthyl)-3,6-dihydroxy-5-phenyl-1,4-

benzoquinone

The procedure is as in Example 1 starting from allylbenzene and (6-bromo)-2-

naphthaldehyde.

EXAMPLE 22 : 2,5-Dihydroxy—3-(2-naphthyl)-6—[3—(triﬂuoromethyl)pheiyl]-l,4-

benzoquinone

The procedure is as in Example 13 starting from (3-trifluoromethylphenyl)acetyl chloride
and naphthaldehyde. '

EXAMPLE 23 : 2,5-Dihydroxy-3-(2-naphthyl)-6-(4-nitrophenyl)-1,4-benzoquinone



The procedure is as in Exanple 1 starting fron1a||y|benzene;3ed (6- bro ) - é
- napht hal dehyde. EXAMPLE 22: 00
2, 5- Di hydr oxy- 3-(2-naphthyl)-6-[3-(trifluoronethyl)phenyl]-1, 4- benzqu|none
~The procedure is as in Exanple 13 starting from

(3- trifluoronethylphenyl)acetyl chl oride and napht hal dehyde. EXAMPLE 23 :

2, 5- D hydr oxy- 3- (2- napht hyl ) - 6- (4- ni trophenyl ) - 1, 4- benzoqui none 1::17- MAy
aoo~, -19 The procedure is as in Exanple 13 startlng from
(4-nitrophenyl)acetyl chloride and _napht hal deh EXAMPL

2- (4- Br ondphensicies 5- as Ay dixapls ](36511%&1130?9312(‘%@@Q?h@;ﬂy})ﬂc%ﬂn%or@%ﬁa@l| none
The proceg%;%m&%h §e 1N Exanple 13 starting from (4- bronnphenyl)acetyl

chl ori de &' 2 t hoxy) - 2- napht hal dehyde. EXAMPLE 25:

2, 5- Di acet oxy- 3- (4- Bronophenyl ) - 6- (2- napht hyl ) - 1, 4- benzoqui none The
procedure IS .as |n Exagg{e 12 startlng fromthe conpound gbt ai ned |n Exanple
19.. EXA bBspreRp eyyiE3 6-dhriraryeydgne Rt mapptyly,
benzoquinone The procquﬁﬁ |s4 ﬁll eExanple 13 starting from

(3-chl or ophenyl ) acet yl orird napht hal dehyde. Melting point:

258- 259C.

The procedure is as in Example 13 starting from (4-bromophenyl)acetyl chloride and
(6-methoxy)-2-naphthaldehyde.

EXAMPLE 25:  2,5-Diacetoxy-3-(4-Bromophenyl)-6-(2-naphthyl)-1,4-

benzoquinone

The procedure is as in Example 12 starting from the compound obtained in Example 19.

EXAMPLE 26: 2-(3-Chlorophenyl)-3,6-dihydroxy-5-(2-naphthyl)-1,4-

benzoquinone

The procedure i$ as in Example 13 starting from (3-chlorophenyl)acetyl chloride and
naphthaldehyde. |

Melting point: 258-259°C.

EXAMPLE 27 : 2-[(E)-2-(4-Fluorophenyl)ethenyl]-3,6-dihydroxy-5-phenyl-1,4-

benzoquinone

The procedure is as in Example 1 with the replacement of cinnamaldehyde with 4-fluoro-

cinnamaldehyde in Step D.

Melting point: 250-251°C.

EXAMPLE 28 : 2-(4-Bromophenyl)-3,6-dihydroxy-5-[(E)-2-phenylethenyl]-1,4-

benzoquinone



EXAMPLE 27: 2-[(E)-2-(4-Fluorophenyl)ethenyl]-3,6-di hydroxy-5-phenyl -1, 4-

- benzoqui none The procedure is as in Exanple I wth the repl nf4@?f élCKDQ
ci nnanal dehyde with 4-fluoro ci nnanal dehyde in Step D. Melting point

- 250-251 C. EXAMPLE 28:

2- (4- Bronophenyl ) - 3, 6-di hydr oxy-5-[ (E) - 2- phenyl et henyl ] -1, 4- benzoqui none ,
I. MAY or)-6 _20 The procedure is as in_fgxanple 13 using as starting materi al
(4-bronmophenyl )acetyl chloride. Melting point: 262-263 C. EXAMPLE 29 :

2- (2- Cnhl orophenyl ) - 3, 6-di hydroxy-5-[ (E) - 2- phenyl et henyl ] -1, 4- benzoqui none
The procedure is as in Exanple 13 using as starting materi al

(2-chl orophe | b Qs g EritVhE80:
2-(3-Ch|oropﬁ%h%??ﬁé¥%?%ﬁ%;%§oxy-%?%%%%1g§SE@%&%g?%?%%l ?%%%i benzoqﬁ?uone
The procedblogdé.s as in Exanple 13 using as starting materi al

(3-chl orophenyl )acetyl chloride. Melting point. 210-211 C.

Melting point: 262-263°C.

EXAMPLE 29 : 2-(2-Chlorophenyl)-3,6-dihydroxy-5-[(E)-2-phenylethenyl]-1,4-

benzoquinone

The procedure is as in Example 13 using as.starting material (2-chlorophenyl)acetyl

chloride.
Melting point: 266-268°C.  _. ' : i

EXAMPLE 30 : 2-(3-Chlorophenyl)—3,G-dihydroxy-s-[(E)—Z-phenyiethenyl]-1,4—

benzoquinone

The procedure is as in Example 13 using as starting material (3-chlorophenyl)acetyl

chloride.
Melting point: 210-211°C.

EXAMPLE 31 : 2,5-Dihydroxy-3-[(E)-1-methyl-2-phenylethenyl]-6-(2-naphthyl)-

- 1,4-benzoquinone .

The procedure is as in Steps D and E of Example 1 starting from the compound obtained in
Step C of Example 17 and with the replacement of cinnamaldehyde with (2E)-2-methyl-3-
phenyl-2-propenal in Step D.

Melting point: 217-218°C.

EXAMPLE 32 : 2,5-Dihydroxy-3-(2-naphthyl)-6-[(E)-2-phenylethenyl]-1,4-
benzoquinone




EXAMPLE 31: 2, 5-Di hydroxy-3-[(E)-1-nethyl - 2- phenyl et henyl ] - 6- (2- napht hyl ) -
-1, 4- benzoqui none The procedure is as in Steps D and E of EXhl elast aRtymé,
fromthe conpound obtained in Step C of Exanple 17 and with the repl acenent
of cinnamal dehyde with (2L -2-nethyl-3- phenyl-2-propenal in Step D. Melting
"point: 217-218C. EXAMPLE 32:

2, 5-Di hydroxy- 3- (2-napht hyl ) - 6=[ (E) - 2- phenyl et henyl ] -1, 4- benzoqui none 2R-
May aoo 6 -21 The procedure is as in Steps D and E of Exanple 1 starting
fromthe conmpound obtained in Step C of Exanple 17. Melting point:

247- 248C. EXAMPLE 33:

2- (4- Chor gp, i i e The
procedur e |E$gasd3%ur{éls(% la_sgép%ggg%%gto?ﬁé@go gl)rﬁ)(;% gny @gﬁﬁﬁégﬁﬁori de
and 3, 3- GOigpHenyEwanpledldehyde. Mel ting poi nt 253 254C. EXAMPLE 34:

2- (4- Fl uorophenyl ) - 3, 6-di hydr oxy-5-[ (E) - 2- phenyl et henyl -1, 4- benzoqui none
The procedure is as in Exanple 13 using as starting materi al

(4-f1 uorophemyd JAgeLYy-248%t oride. Melting point: 259-260C.

EXAMPLE 33 : 2-(4-Chlorophenyl)-5-(2,2-diphenylvinyl)-3,6-dihydroxy-1,4-
: benzoquinone

The procedure is as in Example 13 starting from (4 -chlorophenyl)acetyl chloride and 3,3-
d1pheny1acry1aldehyde

Melting point: 253-254°C.

EXAMPLE 34 : 2-(4-Fluorophenyl)-3,6-dihydroxy-5-[(E)-2-phenylethenyl-1,4-

benzoquinone

The procedure is as in Example 13 using as starting material (4-fluorophenyl)acetyl

chloride.
Melting point: 259-260°C.

EXAMPLE 35 : 2,S-Dihydroxy-3-(3-methylphenyl)—6—[(E)—Z—phenyletheﬁyl]—1,4-

benzoquinone

The procedure is as in Example 13 using as starting material (3-methylphenyl)acetyl
chloride. ‘

EXAMPLE 36 : 2-(4-Ethylphenyl)-5-[(E)-2-(4-fluorophenyl)ethenyl]-3,6-
A dihydroxy-1,4-benzoquinone




EXAMPLE 35: 2, 5- Di hydr oxy- 3- (3-net hyl phenyl ) -6-[ (E) - 2- phenyl e henﬁﬁ] -1, 4-

- benzoqui none The procedure is as in Exanple 13 using as star F;’g tAe\flcallDDé
(3- net hyl phenyl )acetyl chloride. EXAMPLE 36:

2- (4- Et hyl phenyl )-5-[ (E)-2-(4-fluorophenyl)ethenyl]-3,6- dihydroxy-1,4-b
“enzoqui none 17 MY anb~ -77 The procedure is as in Exanple 13 starting from
(4-ethyl phenyl )acetyl chloride and 4-f}uoro-cinnanmal dehyde. EXAMPLE 37:

2, 5- Di hydroxy-3-[ (E) - 2-(4-net hyl phenyl )et henyl]-6-(4-nitro-

phenyl )-1.4-benzo quji none The procedure is as in Exanple 13 starting from
(4- ni t r ophENPIEREEYE hibEaEiPind3 siarkiag Hijam dfreareheashyes] Sionds mds
2-(4-Fl uo&_@l[agﬁnéﬂ]ﬂi&l@éh%ﬁgydr oxy-5-[(E)-2-(3-propoxyphenyl)- e th enyl] -1,
4-b enz oquinone e procedure is as in Exanple 13 starting from
(4-fluorophenyl)acetyl chloride and 3-propoxy-ci nnanal dehyde. EXAMPLE 39:

2,5-Di hy -3-phenyl -6-{(E)-2-[4-(trifluoronethyl fFB‘Peny]- )

et henyl }Mkﬁeﬁgi no praz-édff@b%@-%hﬂﬁh@a)é %‘yh'%(‘f'ﬁltf%e

repl acenent of cnui anal ﬂg}m N AN abddnk! uoronet hyl - ci nnamal dehyde in Step
D. EXAMPLE 40: 2-[4-Bro phgﬁyﬁ’] - 31%{&&1}[{“/ roxy- 5- phenyl - 1, 4- benzoqui none

The procedure is as in Example 13 starting from (4-nitrophenyl)acetyl chloride and
4-methyl-cinnamaldehyde.

EXAMPLE 38 : 2-(4-Fluorophenyl)-3,6-dihydroxy-5-[(E)-2-(3-propoxyphenyl)-

ethenyl]-1,4-benzoquinone

The procedure is as in Example 13 starting from (4-fluorophenyl)acetyl chloride and

3-propoxy-cinnamaldehyde.

EXAMPLE 39: 2,5-Dihydroxy-3-phenyl-6-{(E)-2-[4-(trifluoromethyl)phenyl]-

ethenyl}-1,4-benzoquinone

The procedure is as in Example 1 with the replacement of cinnamaldehyde with

4-trifluoromethyl-cinnamaldehyde in Step D.

EXAMPLE 40 : 2-[4-Bromophenyl]-3,6-dihydroxy-5-phenyl-1,4-benzoquinone

The procedure is as in Example 1 with the replacement of cinnamaldehyde with

| ‘4-bromobenzaldehyde in Step D.

Melting point: 250-251°C.



The procedure is as in Exanple 1 with the replacenent of cinpanmal dehyde wth
- 4- br omobenzal dehyde in Step D. Melting point: 250-251 C. cLﬁWAH’lédf |00
- 23 PHARMACOLOG CAL STUDY OF THE COMPOUNDS OF THE | NVENTI ON  EXAMPLE A :
“Activation of insulin receptors (IR) and protein kinase B (PR B): The

phar macol ogi cal effect of the conpounds of the invention on cellular
signaling is evaluated in vitro usinghanster ovary cells transfected with
human i nsulin receptors (CHO H R). The techni ques enpl oyed are from TAVARE
and DENTON (1988, BIOCHEM J., 250, 509-519) and TAVARE et at. (1988,

Bi ochem J., 253, nodi fied b 1991, Biochem J.,
275, 15- 21 PHARMAGES) AIGSINVHRK | OF a1 B COME ‘ ] NTION
533-540). The products are studied at 10"5M under incubation for two hours
at 37C W §, IR, ip culture. A.negative control (solvent a positive
control (ERAMPLEL: |\ Reiagon T atroniys AU Hlard SR PR KR, Fe® o
test. At the end of the incubation periods, the enzynatic reactions are

i medi ately stopped by a mi xture of protease inhibitors (aprotinin,
_pepst at | hie pprmgadasicall effgcs i the camBSE)dsaidthe Havesdiap| s catlugar ignabeg i nt o

i t 4 t f i i |
o oo TIE PRESPROT LR ST AP IULLR SRR ] Bt i,
fol | ows. (UHOIFRRAr €hextdchniqacs anelloWwdeategerom | EAVIARE tdid SHPIeN arasst hen

el I EE RSN Gl R

bl ocki ng, ;bi@AEHPr RRAD 2% oy Ne1AL efiWidl 1. 275, 15-21) and COMBETTES-
SOUVERAIN et al. (1997, Diabetologia, 40, 533-540).

-

The products are studied at 10°M under incubation for two hours at 37°C with CHO-HIR
in culture. A .riegaﬁve control (sdlvent) and a positive control (insulin 50 nM, 5 min
incubation) are used in parallel in the same test. At the end of the incubation periods, the
enzymatic reactions are immediately stopped by a mixture of protease inhibitors (aprotinin,

_‘pepstatin», antipaine, leuleptin, AEBSF) and the samples are plunged into ice at 4°C..

The phosphorylation of the insulin receptors (IR) and the phosphorylation of protein
kinase B are evaluated by immunoblotting as follows. |

The IR are extracted over wheatgerm lectin; the samples are then subjected to
electrophoresis on 7.5 % polyacrylamide gel and subjected to an electric transfer omto
PDVF membrane in a semi-dry system. After blocking, the membranes are incubated with
"an antiphosphotyrosine antibody (p-tyr(PY99), ref SC7020, Santa Cruz) and the
chemilummesceﬁce associated with a conjugated antibody is detetected by a LAS1000
camera (Fujifilm). After dehydridisation and then rehydridisation with an anit-insulin
receptor B subunit antibp‘dy (Bsubumnit, ref 06492, Upstate Biotechnology), the total IR
quantity deposited on blot is evaluated by chemiluminescence and the phosphorylation rate
of the receptors is related to the total receptor quantity deposited.

Similarly, the state of phosphorylation of protein kinase B following electrophoresis of the
samples on 10 % polyacrylamide gel is determined by chemiluminescence after

immunoblotting with anti-phospho protein kinase B antibodies (phospho Akt(Ser473)



an anti phosphotyrosi ne anti body (p-tyr(PY99), ref SC7020,0§§_ a ug?

-the chem | um nescence associated with a conjugated antib 2%5“%2% téggghé
by a LAS1000 canera (Fujifilnm. After dehydridisation and then
~rehydridisation with an anit-insulin receptor O subunit antibody
((3subunit, ref 06492, Upstate Bi otechnology), the total IR quantity
deposited on blot is evaluated by chenij,um nescence and the phosphoryl ation
rate of the receptors is related to the total receptor quantity deposited.
Simlarly, the st of  phosphorylation of protein kinase B follow n

el ectr oph%?té’gﬁ%" r&%?ﬁe C@aﬁ*ﬁﬁgglg ﬁné@e%rﬁlﬂeﬁéﬁrﬂ% ! peotgiay klpésed%tqé%f}ﬁgﬁed by
chem | um TRAGKRS 1819779 miNghl.0E5Hi ng with anti - phospho protein kinase B
antibodieg%%phospﬁg’Akt(Sér47%$’-24§%ntibody, ref 9271, Cell Signaling) and
then related to the total protein kinase B quantity (AKT antibody, ref

9272, Cell. signal.ing). The, ph horyl ation.i nduced. by the.conpounds of the
ovent i on S ERaeBdhipmn el 3BT E sGRPIRACH GF AEF ol CioT0in GFTRSER 1.2 1| xed
at 100% apdriataddean reldish ©IURMM R8I R fideR @t | (e BEdRAACt i vate ei ther nostly
insulin receptors or nostly protein kinase B, or activate both

si mul t aneously, denonstrating their potential activity as insulinomnetic

conpounds e..the.c und_of, Exanple 27, at 1055 has an
cotivat 1 omplrBbed oPRRGrioh S8 FRCPR Rty AR reebluy PP it 28" o
(n = 1) flkager Betdrnadtivags &oth sib@tagesBOY Ndbn@fnsiexaEp el Gotertiall QcBMy Bas an

activation percentage of 91% (n = 3) for, protein kinase B. The conpound of
Exanpl e 3@SulHonymetgompaungds acti vati on percentage of 134.4% (n = 2) for

‘i nsulin rgg %&fo%xarﬁ&%!\@c%oﬁlpbuﬁa%pﬁjiﬁnﬂlg 2\75 biaw] Osswa)és an activation percentage
of 87.7 % (n= 1) for insulin receptors and of 48.9 % (n = 1) for proetin kinase B. =~
The compound of Example 10, at 10°M, has an activation percentage of 91% (n = 3) for.
protein kinase B. The compound of Example 30, at 10°M, has an activation percentage of

134.4% (n = 2) for insulin receptors.
EXAMPLE B : Chronic ir vivo study

11-week-old fernale ob/ob C57BL/6 mice randomly selected in terms of basal glycaemia
from animals that have been fed are treated for 9 days with the test compound at 10 or
20 mg/kg po and compared with a control group receiving 1 % HEC. Biological balance
(glycaemia, insulinaemia, triglyceridaemin) is reached on the 10th day with the animals
that have been fed, the final treatment having taken place the day before. The results are
expressed as percentage variations in relation to DO.(glycaemia, body weight) compared
with the control group. | o

The results obtained demonstrate that the body weight is appreciably reduced after
treatment with the compounds of the invention. In particular, the compound of Example 16
exhibits a decrease of —26.9% whereas the result obtained for the control group is +4.9%. It
is to be noted that the effect observed is dose-dependent.

The glycaemia and the insulinaemia are likewise appreciably reduced on treatment with the
compounds of the invention. For example, for the compound of Example 16 a result of
-60.7% was recorcied compared with +4.5% for the controls for glycaemia, and -84.2%

compared with the controls for insulinaemia.



11-week-ol d fermal e.ob/ob C57BL/6 mi ce randomy selected in fer msg/?f aﬁl
-glycaema fromaninmals that have been fed are treated for

test conmpound at 10 or 20 ng/kg po and conpared with a control group
receiving 1 % HEC. Biol ogical balance (glycaem a, insulinaem a,
"triglyceridaenia) is reached on the 10th day with the animals that have
been fed, the final treatnent having taken place the day before. The results
are expressed as percentage variations in relation to DO (glycaem a, body

wei ght) conpared wth the control grou The results obt ai ned denon trate
that the bbtlyeiwisgRbaingdaplse etionhey deaehie dd Higlurerides Ry HERIRER! '
conpounds, t

exhibits aﬁ%%%@esasog\&ge?ﬁv%no ovﬁwaggg%%{%ﬁplee@glcﬁ ?}g%g?&@ﬁ”ﬁé&c\%ﬁ%rol
group i s redu&n dft-37 8% cothparnd it thhaintrbhe ef f ect observed is
dose-dependent. The glycaem a and the insulinaem a are |ikew se appreciably
reduced on treatnent with the conpounds of the invention. For exanple, for
the Conpo'THﬁjse%s@éaiﬁ%ls@tolﬁleaeﬁc@ﬁé%ﬁ tin o acﬁgﬂy @f ‘@E@ cérﬁﬁ&ﬁﬂ@‘h@&ﬂﬁart@%«w th
+4.5% for the controls for glycaem a, and - % conpared with the controls
f or i nsul invemiminaas ivalihom@oetic 2BntsTheuse s thiat @p@@%mﬁb@traatslonmfm@t@ecr ease
intriglycerides on treatnent with the conpounds of the invention : by way
of exanple, the conpound of Exanple 1 shows a reduction of -37.8% conpared
with the gXI¥MPLE ('fh%arﬁﬁg@ﬁﬁema&hp@ﬁndlp the excellent in vivo activity of
t he conpounds according to the invention as insulinomnetic agents for use
in that capacity in the treatnment of diabetes. EXAMPLE C : Pharnaceuti cal

conposi t i PRmulation for the preparation of 1000 tablets each comprising a dose of 10 mg

compound of EXample 1 ...oooiiiiec ettt 10g
hydroxypropyl cellulose ..................... eeerreerete e et et e e e e e e saneens treeeeeerseeereeasneeeeseenaees 2g
wheat starch ............................... ..................................................... 10g
JACEOSE «. e eeee ettt ettt sttt e et s r e s bbb s n e n e s e e et e IOOV‘g
TMAGNESIUITL STEATATE. ..eveevieeerereeiteeiseeiresereresesesanseaenseesseeanesanereeasesseeameseeennessesbaassessasrnsnneas 3g



Forrmul ation for the preparation of 1000 tablets each conpriéifg;a dose
A

-my  conpound of Exanple 1

e 10 g hydroxypropyl cellul ose

A P 3gJs"Ay a004 26
CLAIM5S 1. Compound of fornmula (1) : @l) mhereln : - R and R2, which maybe

identical or different, each represe
branched (d -C6)acyl or Ilinear
represents an aryl or heteroaryl g
from: -CC, -CRFCRS R4 substituts

ed” (Cl -C6) al kyl group, - Ar

Ye car bon at om bonded to the

s a hydrogen atomor a linear or

- Arepredents a group sel ected

benzoqui none .ring and represkrAa h'drog@R.aton1or a linear or branched

(C-Co6)al kyl group, R5 substitutes

e carbon atom bonded to the radical R3

and represents a hydrogen atomor a group selected fromlinear or branched

(G -Co)al kyl, aryl

wherein ;

> Rj and Ry, which may be identical or different, each represents a hydrogen atom or a
linear or branched (C;-Cg)acyl or linear or branched (C;-Cg)alkyl group,
> Arrepresents an aryl or heteroaryl group,

> A represents a group selected from :

—C=C— A ,  —CRZ=CR— ,

+ Ry substitutes the carbon atom bonded to the benzoquinone ring and represents

a hydrogen atom or a linear or branched (C;-Cg)alkyl group,
¢ R; substitutes the carbon atom bonded to the radical R3 and représents a
~hydrogen atom or a group selected from linear or branched (C1-Cg)alkyl, aryl

and hetéroafyl,

> Rgrepresents an aryl, heteroaryl, dicyclopropylmethyl or benzhydryl group,

or A-Rj represents an optionally substituted naphthyl group, and in that case Ar represents

an-aryl group,

and its stereoisomers, where they exist, and also its addition salts with a pharmaceutically

acceptable acid or base,



and heteroaryl, - R3 represents an aryl, heteroaryl, dicYClogéS§¥B%E%S¥EQ8L3é
a

"benzhydryl group, or A-R3 represents an optionally substitut

group, and in that case Ar represents an aryl group, and its stereoisoners,
.where they exist, and also its addition salts with a pharmaceutically
acceptabl e acid or base, -27 with the exclusion of

2, 5- di hydr oxy- 3- (4- et hoxyphenyl ) - 6- (2-pghenyl et henyl ) -1, 4- benzoqui none,

2, 5- di hydr oxy- 3- (4- et hoxyphenyl ) - 6- ( 2- napht hyl ) - 1, 4- benzoqui none and

2, 5-di hyd 3- ht h 4 b I
gr oupI % tolhR LflémdeeF(% 818Hy8% %ﬁ@ﬂvﬁ}g% enzggp%ﬁaﬂﬁ%n@r\rﬂg%@ﬁ%mﬂ) ra"Y
t et r ahydr onpghbhvhengach safinjdheses ¢ %eﬂ«foxgﬁﬁén%aé @zml%k -SuhRhidouiede by one

or more identical or different atons or groups selected fromthe hal ogen
atons and t Wl G oiipsirony-héknapth)-ampbhesd-1¢4cber@oyahkyd,, hydr oxy, |inear or
branched (Cl-C6)al koxy, linear or branched (Cl-C6)pol yhal oal kyl, am no
(optionally substituted by one or nore |linear or branched (CI-CB)alkyI
groups), nithereid i near or branched (Cl-C6)acyl, (C I-C2)alkylenedioxy and
phenyl oxy, an optionally substituted naphthyl group is to be understood as a
napht hyl ~grouf! t Bt ST¥PuAsuist be utlgrsirods \ass tibentle dbiphemig, onanhgyé or

e o2 ] B RAGDENALE TheiPtr ML QAT :S q%ltlgﬁe%@}efﬂoomb%%teﬁabyo&%%r Hopgre and

t he groups linear ranche I'near br anc
(C - 06) al koxyidehticabar dififerelnt ammla @d gfoGps &Adqpal ﬁrdstalﬂaraﬂldicyge,n at@ns ol thoptoupnal |y

substi tuted bﬁne%.lngr grangg) d (C1 IC,r| )a?kryl cﬂydlr)gxa}l/?ﬁggg or ’tc):rlangl?e)d (Ciinlls)aIkoxy, linear or

' branched (C;-Cs)polyhaloalkyl, amino (optionally substituted by one or more linear

or branched (C;-Cg)alkyl groups), nitro, linear or branched (C;-Cgacyl,
(Ci-Cylalkylenedioxy and phenyloxy, A

- an optionally substituted naphthyl group is to be understood as a naphthyl group that
is unsubstituted or substituted by one or more identical or different atoms or groups
selected from the halogen atoms and the groups linear or branched (C;-Cg)alkyl,
hydroxy, linear or branched (C;-Cg)alkoxy, linear or branched (C'I-Cs)polyhaloalkyl,
amino (optionally substituted by one or more linear or branched (C;-Cg)alkyl
groups), nitro, linear or branched (C;-Cg)acyl, (C;-Cy)alkylenedioxy and phenyloxy,

- a heteroaryl group is to be understood as an aromatic mono- or bi-cyclic group
having from 5 to 12 ring members and containing one, two or three hetero atoms
selected from oxygen, nitrogen and sulphur, wherein the heteroaryl may optionally
be substituted by onev or more identical or different atoms or groups selected from the
halogen atoms and the groups linear or branched (C;-Cg)alkyl, hydroxy, linear or .
branched (C;-Ce)alkoxy, linear or branched (C;-Cg)polyhaloalkyl, amino (optionally
substituted by'one or more linear or branched (C;-Cg)alkyl groups), nitro, linear or

branched (C,-Cg)acyl, (C;-Cy)alkylenedioxy and phenyloxy.



groups), nitro, linear or branched (Cl-Cs)acyl, (C-C2)allcyl ﬁgggévﬁéaaqﬂé%géj

phenyl oxy, - a heteroaryl group is to be understood as an ar

bi-cyclic group having from5 to 12 ring nmenbers and containing one, two or
three hetero atons selected from oxygen, nitrogen and sul phur, wherein the
het eroaryl may optionally be substituted by one or nore identical or
different atons or groups sel ected fromg-he halogen atons and the groups

| i near or branched (Cl-C6)al kyl, hydroxy, linear or branched (Cl-C6)al koxy,

| i near or 5br ( | C mno (optionally substituted by
one or nn%e @gﬁeardé?ﬁgggﬁgﬁkég%%ﬁgfgﬁM?%@f groups), nitro, linear or
branched (Cl1-C6)acyl, (Cl-C2)al kyl enedi oxy and phenyl oxy. .277- M4y no L
-28 2. Compound of for mul a (D) accordlng toclaiml : mwherein: - R and
R2, which may be identical or differéht, each represents a hydrogen atom or
a Ilnear or branched (d -C6)acylpor Lineag,.or branched (d -C6)al kyl group, -
R3 represents an aryl, heteroggﬁl, ) opropyl hyl- or benzhydryl group,

- Ar represents an aryl or heteroa gr oup, - presents a group sel ected
from: -GG , -CRFCRS R4 sgbstj Phs carbon atom bonded to the
benzoqui none ring and represehts a ydrogeh atomor a linear or branched
(g -Co6)al kyl group, R5 substitutes Ohe carbon atom bonded to the radical R3
and represents a :

wherein :

> R; and Ry, which may be identical or different, each represents a hydrogen atom or
a linear or branched (C;-Cg)acyl or linear or brancﬁed (Ci-Ce)alkyl group,

> Rsrepresents an aryl, heteroaryl, dicyclopropylmethy! or benzhydryl group,

> Ar represents an aryl or heteroaryl group,

> A represents a group selected from :

¢+ Ry substitutes the carbon atom bonded to the benzoquinone ring and represents

> —CR—CR;:— ,
a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

¢+ R; substitutes the carbon atom bonded to the radical R3 and represents a
hydrogen atom or a group selected from linear or branched (Cl-Cs)aﬂcyl, aryl

and heteroaryl,

and its stereoisomers, where they exist, and also its addition salts with a pharma- -

ceutically -acceptable acid or base,

with the exclusion of 2,5-dihydroxy-3-(4-methoxyphenyl)-6-(2-phenylethenyl)-1,4-

benzoquinone.



hydrogen atom or a group selected fromlinear or branched (C];fg%arﬁé¢7cﬁk%ﬂé

and heteroaryl, and its stereoi soners, where they exist, and

addition salts with a pharma- ceutically acceptable acid or base, with the
-excl usi on of 2, 5-di hydroxy- 3-(4-nmet hoxyphenyl)-6-(2-phenyl et henyl ) -1, 4-
benzoqui none. MAY X2006 - 29 3. Conmpound of fornula (1) according to claim
l*: 0 (1) wherein: > R and R2, which2fay be identical or different, each
represents a hydrogen atomor a linear or branched (C -C6)acyl or linear or
branched 60 eGRpeAr fBHANR (1) 2cAiaihe Rl @ganis an aryl group, > A'RS
represents an optionally substituted naphthyl group, and its stereoisoners,
where they exist, and also its additi®n salts with a pharnma- ceutically
acceptabl e acid or base, with §Q§ usi gn of

2, 5-di hydr oxy- 3- (4- et hoxypheny thyl)-1,4-benzo quinone and

2, 5-di hydr oxy- 3- (2- napht hyl ) - 6- phe , 4- benzoquione. 4. Conpound of

rer ek Rl and R2 represent a, hydrogen

formula (1) according to claqu;
atom its stereoisoners and saits|ddiPRon salts with a pharmaceutical ly
acceptable acid or base. 0

wherein ;

> R;and R,, which may be identical or different, each represents a hydrogen atom or
a linear or branched (C;-Cg)acyl or linear or branched (Ci-Ce)alkyl group,
> Arrepresents an aryl group,
> A-Rjrepresents an optionally substituted naphthyl group,

and its stereoisomers, where they exist, and also its addition salts with a pharma-

ceutically acceptable acid or base,

with the exclusion of 2,5-dihydroxy-3-(4-methoxyphenyl)-6-(2-naphthyl)-1,4-benzo-
quinone and 2,5-dihydroxy-3-(2-naphthyl)-6-phenyl-1,4-benzoquinone.

4. Compound of formula (I) according to claim 1 wherein R; and R; represent a hydrogen
atom, its sﬁéreoisome;s and also its a_ddition salts with a pharmaceutically acceptable

acid or base.

5. Compound of formula (I) according to claim 1 wherein Ar represents an aryl group, its
stereoisomers -and also its addition salts with a pharmaceutically acceptable acid or

base.

6. Compound of formula (I) according to claim 1 wherein A—R3 represents an arylethenyl
group, its stereoisomers and also its addition salts with a pharmaceutically acceptable

acid or base.



5. Conpound of formula (1) according to claim1l wherein Ar regresent O
‘aryl group, its stereoisoners and also its addition salts m??h a?ﬁ;&vﬁﬁl 04;

pharmaceutically acceptable acid or base. 6. Conpound of forrmula (I)
-according to claiml wherein A-R3 represents an aryl ethenyl group, its
stereoi soners and also its addition salts with a pharmaceutically acceptable
acid or base. MA aooL -30 7. Conpound of°-fornmula (I) according to claim1
whi ch is 2-(4-chl orophenyl)-3, 6- di hydroxy-5-(2-naphthyl)-1, 4- benzoqui none,
and al so 7t sCadpundodf Fadntiga WDt BecdrdiRhas r@&euti Galdny isaoqeRhabl s A0 cor
base. 8. Compound of fornula Sg& according to claim1 which is

2- ( 4- br omophEbydFeyy-3-(&naphthyldl g hergoqinengphatdy | lsd | s belditoquisalénewitiand al so
its additio i eutically acceptable acid or base. 9.
Conpound of r&?%?fhrr% ‘éﬁéalt“)%g%eé’gir%g%%&t‘%ﬁaéla-ai m1 which is 2-[(E)-2-(4-

fl uor ophenyl ) et henyl ] - 3, 6- di hydr oxy- 5- phenyl - 1, 4- benzoqui none, and also its
addi tion sq#ts W th phar maceutically acceptabl e acid or base. 10.

Conpound 8f FYrPRIG ?ﬁa forguida (i arpording jta fhaim \Whwvkishj i 2-(4-bromophenyl)-3,6-

2- (4- chl or ophigPhdy- 3(OnatHyISh BYs -%- -2- et:henyl.l.- 1, 4-benzoqui none,
and also its addiﬁioé ggﬁégw'J?%M%éo1%afﬁhc%§¢?%%1ﬂ$;é%@%%)a%?@sé%% or
base. 11. Capouardutdfallfyarcapkabld 4did ackmedi ng to claim 1 which is

2, 5-di hydr oxy- 3- phenyl - 6- [(E)-2-phenyl et henyl]-1, 4-benzoqui none, and al so
its addition salts with a pharnaceutically acceptable acid or base.

9. Compound of formula (I) according to claim 1 which is 2-[(E)-2-(4-
fluorophenyl)ethenyl]-3,6-dihydroxy-5-phenyl-1,4-benzoquinone, and also its addition

salts with a pharmaceutically acceptable acid or base.

10. Compound of formula (I) according to claim 1 which is 2-(4-chlorophenyl)-3,6-
dihydroxy-5-[(£)-2-phenylethenyl]-1,4-benzoquinone, and also its addition salts with a

pharmaceutically acceptable acid or base.

11. Compou.nd of formula (I) according to claim 1 which is 2,5-dihydroxy-3-phenyl-6-
[(E)-2-phenyletlienyl]-1,4-benzoquinone, and also its addition salts with a

pharmaceutically acceptable acid or base.

12. Compound of formula (I) according to claim 1 which is 2-(4-bromophenyl)-3,6-
dihydroxy-S-[(E)—Z-phenylgthenyl]-1,4-benzoquinone, and also its addition salts with a

pharmaceutically acceptable acid or base. '

13. Compound of formula (I) according to claim 1 which is 2,5-dihydroxy-3-[(E)-1-
methyl-2-phenylethenyl]-6-phenyl-1,4-benzoquinone, and also its addition salts with a

pharmaceutically acceptable acid or base.

14. Compound of formula (I) according to claim 1 which is 2-(3-chlorophenyl)-3,6-
dihydroxy-5-[(E)-2-phenylethenyl]-1,4-benzoquinone, and also its addition salts with a

pharmaceutically acceptable acid or base.



12. Conmpound of fornula (1) according to claiml which is

2- (4- br onophenyl ) - 3, 6- dihydroxy-5-[(E)-2-phenyIethenyl]-1,Ailt%ni‘élttfﬁﬁho‘ﬁ@oé
and also its addition salts with a pharnmaceutically acceptable acid or

.base. 13. Conmpound of fornmula (1) according to claiml1l which is

2, 5-di hydroxy-3-[ (E)-1- nethyl-2-phenyl et henyl ] - 6- phenyl -1, 4- benzoqui none,
and also its addition salts with a phaBiaceutically acceptable acid or

base. 14. Conpound of fornula (1) according to claiml1l which is

2- ( 3- chl orEplenybind, VhicHi hyd. y 1,4-benzogui none,
and also its aﬂﬁltlon sglts Wi ]Démgﬁg% éeut %%hgg%%%ﬂ%éﬁﬁmzo n%er
base. J "AV feb@se Bﬂ.a@ﬁomibouﬂda phermbceutically acceptable base.

2- (4- bronmophenyl) - 3, 6- di hydr oxy- 5- phenyl -1, 4- benzoqui none, and also its
addition salts with a pharmaceutically acceptable base. 16. Process for the

prepar at i dis. Bfoca@rrﬁ@unﬂsp@bafaqmlmfacc(dl oﬁ{gé:%rfdfoﬁﬂ \Aﬁo lﬁ'c%dilno tocfaf’aé[gcgerl sed

in that a conpound, of fornula ( I”s as fihed
for formula %1}3§a°tfir§eﬁ1éh@ﬁbﬁcwlp¢urd<xf(ﬁwpmim(dbof formula (111) : 0 d OR
wherein R represents a linear or branched (Cl-C6)al kyl group, to yield a
conmpound of formula (1V) : Arno

Ar/\”/\OH a,

o)

wherein Ar is as defined for formula (I), is reacted with a compound of formula (III) :

0O

/U\H/OR . -
Cl

0)

wherein R represents a linear or branched (Ci-Ce)alkyl group,

to yield a compound of formula (IV) :

: _ 0
AI/\L]/\ O/U\Q/OR (IV)

wherein Ar et R are as defined hereinbefore, which is cyclised under basic conditions

then, if desired, with an acylation or alkylation reagent, to yield a compound of
formula (V) : .



0O wherein Ar et R are as defined hereinbefore, which is cycljsed under basi @
conditions then, if desired, with an acylation or alkyl at i 8h=7edgett] 360
yield a conpound of formula (V) : 1.7- MA] aoo (, _3,_ (N wherein Ar is as
.defined hereinbefore and Rl is as defined for forrmula (1), which is reacted
with a conpound of forrmula (VI) : R3 -A wherein A and R3 are as defined for
formula (1), to yield a conpound of fesdrula (MII) : 0O R3 As\Y ~/ ~r O ORI

0 wherein A, Ar, Rl et R3 are as defined hereinbefore, (VII) which is
subjected to basic conditions and phen, if desired, to the action of an
acylation or alkylation reagent, flo yield a conpound of fornula (1), which
is purified according to a conve AIpuri fication technique and is
optionally separated into the sfereg@isoners accoMdi ng to a conventi onal
separ ati on techni que. O

wherein Aris as defined hereinbefore and R; is as defined for formula D,

which is reacted with a compound of formula (VD) :

wherein A and Rj; are as defined for formula (D,

- to yield a compound of formula (VII) :

0
I
R—A" X\ Ar
SN o
| OR,
O .

wherein A, Ar, R; et R; are as defined hereinbefore,

which is subjected to basic conditions and then, if desired, to the action of an acylation

or alkylation reagent, to yield a compound of formula (I),

which is purified according to a conventional purification technique and is optionally

separated into the stereoisomers according to a conventional separation technique.



i- "AV aob4 -33 17. Pharmaceutical conposition conprising as j GE
‘ingredi ent a conpound according to any one of clainms 1 to 152£%i¥5k%fﬁé%Fg%é

with one or nore pharmaceutically acceptable, inert, non-toxic carriers.
-18. Pharmaceutical conposition according to claim 17 for use as a nedi canent
in the treatnment of diseases associated wth a deregul ation of glycaem a.
19. Pharmaceutical conposition accordingto claim18 for use as an

antidi abetic medi canent.

17. Pharmaceutical composition comprising as active ingredient a compound according to
any one of .claims 1 to 15 in combination with one or more pharmaceutically

acceptable, inert, non-toxic carriers.

18. Pharmaceutical composition according to claim 17 for use as a medicament in the

treatment of diseases associated with a deregulation of glycaemia.

19. Pharmaceutical composition according to claim 18 for use as an antidiabetic

medicament.



