TI TLE Bi cycl ocat echol Derivates DESCRI PTION The invention relates to

bi cyclic catechol derivatives 5 to a process for the preparation
and to_ pharmaceutical conpositions containing them The ig%ﬁ’f'rbﬁ’?,
provyd bi cyclic cat echol derivatives having the geﬁ%r I formul a |

[ ERR] erlein each of J[err] and [err] independently represents a
en atomor a nethyl group, [err] represents an aromatic radical
~heteyocyclic nono or poly unsaturated.aromatic radical other than a

| radical,optionally substituted by one or nore hal ogen atons or
trifluoronethyl groups, Z represents a car bonyl, hydroxynet hyl ene
or nethylene -group and Q represents 15 a net hyl ene or ethyl ene
group or a group of the formula -CH= or -CH -CH= wherein the double
bond extends to 2 the carbon atom bearing the substituent R3. The

conpounds of the general fornula | as above defined are inhibitors of
| i poxygenase and cycl oxygenase. They 20 can be used in human therapy
" as non-steroid antiinflanmatory, antithronbotic, .‘antiallergic,

antiischemc and . -2-

TITLE

Bicyclocatechol Derivates

DESCRIPTION

:.\_/:

The invention "relates to bicyc;ic catechol derivatives
5 to a process for the preparation and to pharmaceutical
compositions containing them.

The invention provides bicyclic catechol derivatives
having the general formula I

R10 2.
. S)\R
Rbo 3 _
[\, wherein each of R, and R, independently represents ‘a
10 hydrogen atom or a methyl group, R3 represents an aromatic radical or a

heterocyclic mono or poly unsaturated aromatic radical other than a
tetrazolyl radical,optionally substituted by one or more halogen atoms

or trifluoromethyl groups, _Z represents a carbonyl,
' hydroxymethylene. or methylene group and Q represents
158 a methylene or ethylene group or a group of the formula
-CH= or -CH2 -CH= wherein the double bond extends to

the carbon atom bearing the substituent Rj.
The compounds of the general formula 1 as above defined
are inhibitors of 1lipoxygenase and <cycloxygenase. They
20 can be used in human therapy as non-steroid antiinflammatory,

antithrombotic, antiallergic, antiischemic and




anti anaphyl actic agents. The. invention further provides a process for the
preparation of a bicyclic catechol derivative of the general fornula | as -
_above defined, the process' conprising cdctising 5 a conpound of the .

general for rruI a-ll [ERR] in the presence of a dehydrating agent to give:
\6'orrpound of the ,gener formula I wherein [err] and Q are as abov
defi ned an®@PA 32RPRYLAFEIC,388M8Gnyl group:; and optional |y reducing th

carbonyl group to a hydroxy - 10 met hyl ene or net hyl ene group. Common
dehydr ating.a en such %s lpf}géqphorl c .anhydri de, pol yphosphoric aci ds
ester ngﬁpﬁl’lﬁf‘l t dPIEHPSP(?su? pPoRFesacifermrtthot ReepRERits on

aC| ds are suf tabl blﬁ:@l’cllldsecalt&dhhﬂ pﬁ@@ﬁiﬁatﬂfe t 'Ef 'tméenbb?x'eral R?Q'x‘ﬁ:h'l%n
of 15 theIb car bon ‘grouaﬁnf a rreta%/l ene may sditably

effected by a%,t?ﬁa i iRedt of the onitiqeess pr SBB‘IPtI‘lWQ)f ﬁygﬂmﬁnm
trichkoridea campdmnauum ahurrgemmahycfroxdmmcmdl ng to a nmethod derived

from that of H  Nakazum , T. ama and T. KitaO J. of _
Heterocyclic Chemi stry,g 29 1984 OPC ~\193 or alternatively by the
met hod of Wl I- Kishnerl Hix u®ng hydrazine. Reduction of
t he carbonyl group to a hydrox ene group nay swtably be ¥ fected by

reaction wi th sodi um borohydride as dlescribgd by V. J. Traynelis and
R F.Love, J. Og. Chem, 196 . §2 Tihg conmpounds of the general
formula I, used as starﬁ:iz@g

in the presence of a dehydrating agent to give a compound

U of the general formula I wherein Rl, o R3 and Q are
as above defined and 2 represents a carbonyl group; and
optlonally reducing the carbonyl group to a hydroxy -

10 methylene or methylene group.

Common dehydrating agents, such as phosphoric anhydride,
polyphosphoric acids or esters, sulphuric acid,
chlorosulphonic acid@ and other Lewis acids are suitable
for use in the process of the invention. . Reduction of
15 the carbonyl group to a methylene group may suitably be
effected by treatment - with stoichiometric proportions
of aluminium trichloride and 1lithium aluminium hydride
U . according te a method derived from that of H. Nakaiumi,
T. Veyama and T. Kitao, J. of Heterocyclic Chemistry,
20 1984, 21, 193 or alternatively by the method of Woll-
Kishner-Huang Minlon wusing hydrazine. Reduction of the
carbonyl group to a hydroxymethylene group may suitably
'~ be effected by reaction with sodium borohydride as described
by V. J. Tfaynelis and R.F.Love, J. Org. Chem., 1961

25 26, 2728. '

The compouhds of the general formula II, used as stafting
materials in the process of the invention mey be prepared
by any suitable method. For example a cdmpound having
the generel formula III '



materials in the process of the invention may ‘be prepared by any1 suitable *

For exanple a conpound having the general fornula |11 - 3 -
erein [ERR] and [err] are_as above defined'and [ERR] represents a .
n atom or aleaving group ndy be condensed with a conpound of the '
formula IV 5 with a conmpound of the general formula V{ERR] or an
or a salt thereof wherein [err] and Q are as above defined and
represents @&.,loydrogen. atom or a |eaving group. These reactions
are based on those deScribg British Patent Specification No.
1428110. For- the 10 r¢ bet ween conpounds 11 and 1V, R4
preferably represents. a atom or “an amdino group. - For
the reaction between_camfGunds-T1 ™and V, the conditions i depend upon
the nature of the Fe ving group. S ‘FBQ exanple, al kali‘ne conditions
will pronote condensation 15 when [err] represents a hydrogen atom and
[err] " represents a hal ogen atom The invention also provides
a pharmaceutical conposition

wherein I!l and R2 are as above defined and R

e 4 Tepresents
a2 hydrogen atom or a lgaving group may be condensed with
a compound of the general formula IV

wherein R,3- and Q are. as above defined or alternatively

5 with a compound of the general formula V

Rs — CH-0-COOH

Or an ester or a salt thereof wherein R 3 and Q are as -

- above defined and R5 represents a hydrogen atom or a

leaving group. These reactions are based on those described

in British Patent Specification No. 1428110. For the
10 reaction between compounds 111 and IV, R, : preferably
represents a hydrogen atom or an amidino group. For

the reaction between compounds 111 and V, the conditions
will depend upon the nature of the leaving group. For
example, alkaline conditions will promote condensation

15 when R4 represents a hydrogen atom and R5 represents
a halogen atom.

The invention also provides a pharmaceutical composition



(?orrpri sihg a bicyclic catechol derivative having the general :
formula | as above defined:- in admxture wth a pharnmaceutically //
a,;ccept able diluent or carrier. The fallgpwing exanples illustrate the ‘
vention. 5 Exarrpl e 1 6, 7-Di hydroxy- 2- phenyl - 4- oxo-t hi achronen [ERR
10.017 nol)  of :[err]-(3, 4-di hydroxyphenyl thio)-cinnanic acid was added :
portlonw seclmpkl Hing Ofa coasepbuatced éateaﬂdzhura@ﬁw&i%a R feg ked ne
50 m flask equipped with netic stirrer. %’hf ction m xture was
poured on i 8enarft sHSpBH Iaon obR8i n@8PO%Ras FFFIBFE] A t3AMIRkEIRas With
washed Wit hzbezaRraceeei ¥alayl aztldpable 01 Maeft erhandrigave an orange
15 powder (yield 13 % . This conpound has a melting point- above 250 C
(Tottoli). Its identity and structure Were confirmed by PVR spectroscopy

and el emental mcroanalysis. C H % Cal cul at ed 66. 65 3.73 %
Found . . 66.71 3:81 - - 5 - Exanple 2 o -
i&/’

The 'foll_owing' examples illustrate the invention.

5 Example 1 | .
6 , 7-Dihydroxy-z-phen.y1-4-oxo-thiachromen
(I :R, =R, =H, Z=0¢0, R, =CH, 0= -CH=)

1 2 3

'_5g (0.017 mol) of ﬁ-(3,4—dihydroxyphenylthio)-cinnamic
acid was added portionwise to 10.5 ml of concentrated
10 sulphuric acid in a two necked 50 ml flask equipped with a
magnetic stirrer. The reéction_ mixture was poured on ice,
the suspension obtained was filtered and the cake was washed

" with benzene.

Recrystallization from warm ethanol gave an orange
15 powder (yield 13 %). This compound has a melting point above
250°C (Tottoli). 1Its identity_ and _'_structu::e were confirmed by

~ PMR spectrdscbpy and elemental microanalysis.

c H
% Calculated . 66.65 3.73
- % Found : 66.71 . 3.81



- Di hydroxy-2- (o-trifluoronethyl-phenyl) -4-oxo-thiachromen [ERR] 1 ¢
0.0¢8 mol) of o-trifluoronethyl-[err]-(3,4-dihydroxy- 5
'Ifrr: lthio)-cinnamic acid was dissolved in 15 m of anhydrous.chloroformin
fee necked 50 m flask equi pped & +h a nmagnetic stirrer ahd under a \wgp”
11 ghyf flow of nitrogen. A solution of 3.25 g (0.0075 nol) of eéthyl
| yphosphate in 1 m of anhydrous chl orof ormwas added at [err]. The
m xtur Exempll® 2 refluxed for two hours. The reaction mxture was cool ed on

i ce anqL t‘ﬂ%']ﬁg SI Igal ng:e ﬂgg@gggg E%h:@'f ésﬁgi!gﬁgagt | 325 ttl'rffacr- ani_c

phase w Ere—boTahPIER e an

orange (@un vm%ch R@ =pt,i {4 et ¢, sRLi €a q€IF 3Ch'f cﬂgBQgL r 8oy ~GH=}ing with
di chl oronet hahe (yield 15 12 9. hIS conmpound Ts a solid nelting at

[err] (Tottoli). Its identity and structure were confirmed by 13C
NVR spectroscoply gnd{® Mnmaﬂ.)mqﬁ canbrifinoromethyl +H8 94 G e iydiroxy -

56 80 _ 9 Le 3
Q“:’ Dlph%% gc’?)h‘ezr:'fnlﬂain 1(§:xoaf% on%?isfge{e{]e opera? nd® ascges%f’iﬂg% HOHR
Exarrpl e:lﬂdm@fqrmngl{lera] e zackeﬁ mthomiphadaskhi cgquu.ppedl cwith a
acid

o-trifl ucﬁ%me%ﬁyl Ferr (3, ﬂ%l h lgidrox ﬁlﬁen¥l t%ht f](':l nna%fc nltaz(':?%ent he
titl e cthonnwes o’io-t%ﬁ n§d(Dn 013575%)1% Iethy’la pRi yphosphiatersin i hgmat

[err] Pt talHyardis B rd2oRRd vild Ualdded at 20°C. The mixture was

10 refluxed for two hours. The reaction mixture was cooled on ice
and then made alkaline with ammonia. After extraction, theu
organic phase was washed with water. Evaporation off of the
organic solvent gave an orange gum whi;h was purified by
-gilica gel chromatography, eluting with dichloromethane (yield

15 12 %). This compound is a solid melting at 131°C (Tottoli) .'
Its identity and structure were confirmeda by 13¢c NMR
spectroscopy and elemental microanalysis. |

;.J

C H
% Calculated 56.80 2.70

20 - % Found = 56.64 2.69

Example 3
6,7-Dimethoxy=-2 phenyl-:i-oxo-thlachromen

(I : Bl = 32 CH3J Z = Co, R3_ = CS'_HS' Q =-CH%)

Operating as described in Example 2 but using g-(3,4-
25 dimethoxyphenylthio)-cinnamic acid in place of
- o~trifluoromethyl=-g=-(3,4-dihydroxyphenylthioc)-cinnamic acig,
the title compound was obtained in 15 % yield. It is a yellow
solid melting at 212°C (Tottoli). Its identity and structure
were confirmed by 13¢ NMR spectroscopy and elemental

30 microanalysis. '



were confirned by [err] NWR- spectroscopy and elenental 30
nicroanalysis -6 - C - H % Cal cul at ed 68. 44 4.73 % Fou

.44 4.74 Exanple 4 5 6 7- Di met hoxy- 2-

-trifluoronethyl -phenyl)-4-oxo-thiacéremen [ERR] Qperating as desc
’n Exanple 2, but using o- trifluoromethyl-[err]-(3,
4- dlnethoxyphenylthlo) cinnamc acid in place of
o-trifluoronethyl-[err]-(3,4-dihydroxyphenxtthio) H- 10 cinnamc a

Lpe Lyt porotnd 1o ERIATERRR” 0, Rl Lg' a7 i te zol1 e el ting

spectroscopy and el em@ntEdumdcr oanal ysi S.G& 44 4. 32 S %
Cal cul at ed 59. 01 3.57 % Found . 58.84 3.56 Exanple 5
7, 8- Di met hoxy- 2- phenyl - 5- oxo- benzo [b] thiepan [ ERR] 20 o operating

as described in Exanple 2, but using 4-
phenyl-4-&%5%ﬁ§ém%hoxyphenylthio)-butyric acid in place of
5 6,7-Dimethoxy-2-(o-trifluoromethyl:phenyl)-4-oxo-thiéchromen
1;':_R1 =.R2 =CH,, 2 = Co,.R3.= quFB-c6H4,Q = -CH=)

Operating as described in Example 2, but using o-
trlfluoromethyl-ﬁ-(s 4-dimethoxyphenylthio)-cinnamic acid in

U place of o-trifluoromethyl-g-(3,4~-dihydroxyphenylthio) -
10 c1nnamic ac1d, the title compound was obtained in 50 § yield.
It is a white solid melting at 194°C. 1Its identity and
structure were confirmed by 13c NMR - spectroscopy and elemental

mlcroanaly51s.
- o H
15 | % Calculated .59.01  3.57
$ Found 58.84  3.56
Examgle 5
U 7, 8-D1methoxy-2-phenyl-s-oxo-benzofh] thiepan
(I :R, =R, =CH, 2= _CO, Ry = CeHy, 0 =CH,CH,)
20 Operating as described in Example 2, but usiﬁg 4-

phenyl-4~-(3,4~dimethoxyphenylthio)-butyric acid in place of
o-trifluoromethyl-g-(3,4-dihydroxyphenylthio)~cinnamic acig,
the title compdund was obtained 27 % vield. Purification was
effected by crystallization fem diethyl ether. This compound is a

25 white solid melting at 135°C (Tottoli). Its identity and
structure were confirmed by 13C NMR spectroscopy and elemental
microanalysis.




o-trifluoronethyl-[err]- (3, 4-dihydroxyphenylthio) -cinnamc acid, the

title_conpound was obtained 27 %yield. Purification was effected by _

S i zation fromdiethyl ether. This conmpound’is a 25 .white solid %
xnoglat  [err] (Tottoli). |Its < dentity and structure were confirmed ‘s

[efY ]| NVR spectroscopy and el enental m croanal ysis. - 7- C, H %

afed 68. 76 5.77 % Found 68. 63 5.84 Exanple 6 5

6, X- Di pet hoxy-2-(o-trifluoronethyl phenyl p -4H-thigchronen [ ERR] 204.9 ng

(5.4 pl ) of Iithiumalumnium hydride and 720 ng_ (5.6 mmol) of

al uni ni um chl ori de %efF8lGUlafedd at afBi-d® temPefdture in 32 nl of

anhydrous tetrahydrgf pogmd n a 10 thggeereckeds 199 m flask equi pped with

a magnetic stirrer and under a light flow of nitrogen. A solution of 1g '

(2.7 mml) of 6, 7-dinmethoxy-2-(o-trifluoronethyl-phenyl)- _

4- oxo-thiachromen, prepared as described in Exanple 4, in 9 m of ,

anhydr ous tegrahﬁdrofuran: was added at 25C. The reaction nmediumwas 15

stirre €&urs at 20-[err] and then hydrol ysed with 0.54 g of water

K 241 09t 2 N idriometh vl pHEAYDT) 4o - 19D 8h RosthednS

1—&; 322 = CHy, Ry = 0-CF,=CcH,.Q = —CH=)

204.9 mg (5.4 mmol) of lithium aluminium hydride and

720 mg (5.6 mmol) of aluminium chloride were dissolved at
ambient 'tempera_'ture' in 32 ml of anhydrous tetrahydrofuran in a

10 ‘E.hree necked 100 ml flask equipped with a magnetic stirrer and
under a light flow of nitrogen. A solution of 1g (2.7' mmol) of

6, 7;dimethoxy-2— (o~trifluoromethyl-phenyl)- 4‘-—oxo-£hia¢hromen .
prepared as described in Example 4, in 9 ml of anhydrous
tetrahydrofuran K was added at 25°C. The reaction medium was

15  stirred for 2 hours at 20-25°C and then hydrolysed with 0.54 g
of water and 1.35 ml of concentrated sulphuric acid. The
mixture obtained was filtered and then extracted with diethyl
ether. Evaporation off of the organic ' solvent gave a red
powder (yield 20 %) melting at 94° € (Tottoli). The identity

20 and structure of this compound were confirmed by 13c NMR
spectroscopy and elemental microanalysis. : o
c - H.
% Calculated 61.36 4.29

% Found . : . 61.52 4.35



;
2

ether. Evaporation off of the organic solvent gave a red powder (yield 20
% nelting at [err] (Tottoli). The identity 20 and structure of this.
conpound were confirned by Terr] NWR spectroscopy and el enent al

A cr oanal ysis. C H % Cal cul at ed 61. 36 4.29 % Found

BL. 52 4. 35 - PHARVACOLOGY Li poxygesases (LGOs) convert arachidonic
(AA) to hydroxy derivatives and |eukotrienes. These products are
pot ent pharnacol ogi cal agents with potentially inportant roles 5 in
i nflammat | RHARMAERIREGYensi tivity disorders. Several Los act on AA
principally 5 LO leading to | eukotrienes, 12 LO |eading to

12- hydroperoxye|cosatetraen0|c acid (12 HPETE) and ot her 12 hydroxy
conpounds, 15 LO | &d@axydenaserspEiesindconnert1arachBonienastifis (Addd to

(at 8 lomew&\&&l faé@;aadrlzégmaé@e ISéEBSéth;riﬁéﬁéétamI‘he&feOd cfauéﬁs ]54}1%
at hways are |eudkotrienes,produge e su ortance o
SRS A I n aRFERIGRNATEAROLELFAL i BrRePiany e GRS fhes
bel onged tin tinElamiadiion eans hYpEMb&hsd.thiEtyI nidsesidexrisn sevuéra& Tos
the bi ol oga ctalcn |ﬂer§§inc9paﬁ§se

5 10 leading to leukotrienes,
12 Lo leading to l2-hydroperoxyeicosatetraenocic acid
_ (12 EPETE) and other 12 hydroxy compounds, '
\,ﬁo _ .. 15 10 leading to 15 HPETE and other 15 hydroxy
compounds, : :
and (at a lower level) 8 LO and 1l LO.

o The most important products of LO pathways are

_ leuxotrlenes produced by 5-1LC. The suggested importance of
lS SRS-A in asthma and . anaphylactic reactions .and the finding
that SRS-A belonged to the leukotrienes Stimulated- the
interest in studies e¢f the biological interest of these-
substances. LTC 4 and LD 4 . (0.1 - to 1.nM) caused
concentration-dependant contractions: of guinea pig ileur as it

2¢ has been used to determine kiological activity of SRS - &
relation to histamine. It was found that on & molar basis
histamine was 200 times less active than LTC 4, suggesting
that 1  unit of ©SRS-A (6 né-_Hist,'.HCl) corresponds tc

approximately 0.2 pmole LTC 4. S

25 N LTC 4 and LTD 4 also increased vascular permeability in
guinea plg skin and . had smoo*h-mnscle—stlmula»1ng properties
. identical to those previously observed for SRS-A. LTC 4 and
LTD 4 play a critical role -in cardiac or. pulmonary
micro-circulation.

30 LTB 4 influences 1eukocyte. migration by <causing
leukocyte adhesion to the endothélium in post-capillary
venules and by ©potent <chemotactic effects. Therefore




' »

subst ances. LTC 4 and LTD 4 (0.1 to 1.nM caused '
- €M r ati on- dependant contracti ons of gui nea pi g ileumas it 20 has
ded to determ ne biological activity of SRS*- A relation to o
mjne. It was found that on a nolar basis histam ne was 200 tines Iessw
than LTC 4, suggesting that 9l- unit of SRS-A (6 ng Hi st, HC1)

‘egponds to approximately 0.2 pnole LTC 4. 25 LTC 4 and LTD. 4
al so increased vascul ar perneability in guinea pig skin and had
snoot h- reskbérdteinead at iame pr dppdrtEnt demedzdtoost hose prleush'ouslqeﬁmﬁ ved

for SRSméchEEQs%\sa”QsLTﬂ\mé‘dl%é‘y hﬂ:eﬂéﬁi%vh{? & 1 ﬁa&iocﬁé leguk &%Htee

pul monary “m cro-cl rcl at Uences
m grati éﬁflbwm nFeagkbense aduadhermare he theot kfifieghs nof some

post - cag bhebkyg@awé@ YodRieiant he cti -
Thereforie, | euk (@::i]’gnesB ° are i anratagtm:xa rref?%k%?%%a?s r?orset

dePenceCRBRRSHEN R | TS| §¥Beﬁﬁ|§§i‘%a§? een t {hecdeukotTignesaqausing
i nfl armplasha rheakages andzutlﬁéleﬁ%ba,llatﬂt&s epPEECES arfd PEPNR mlqht be

I CO t ad kot
ool onbie ARFOESATE 1B SRE Samiliion 16F | aodBER cRBEtRerdiong plaseat
o eakagelapdrttheaﬁasmdstatbjesgﬁ@EnZ tad me&m‘gm lecf ffctigpbetanen ithd he
formati gg,gbt ??L%%'g% bgtf[i\rxglhefﬂgéﬁbcﬁaﬂéea&ww L CErBHRh 2B LSt {Sn.

synerglstlc e
10 LTC 4 and LTD 4 cause a release of TxA2 in guinea pig lung

AS.TxA2 is a potent constrictor of airways, its release might . .
contribute to the bronchospasm in allergic manifestations. &'}
Furthermore, some fesults seem to demonstrate that some
actions of PAF-Acether could be mediated - by' LTB 4. Non
sterioidal anti-inflammatory drugs (AINS) do not prevent
anaphylaxis. COnversely, they increase hypersensitivity
reactions as they mobilize AA for Los pathways.
Corticesteroids (CS) prevent the release of the precursor

§s
(4]

acting by stimulating the synthesis of 1lipomodulin a peptid
2C inhibitor of phospholipase' A2. By ihhibitﬂ‘n" the release of

'AA CS prevents formation of not only CO products but alsc 1Os

products and then leukotrienes formauz.on. '

The increased knowledge about the LOs system seems to
indicate new possibilities for the development of novel and
25 more therapeutic agents, particularly in diseases related to
immediate hypersensitivity reactions such as asthma, allergy,
cardiac anaphylaxis, brain ischeria ~and inflammation. Such
- drugs might be based on antagonism of end products | or
inhibition of enzymes involved in the generation and further
30 transformation of the key intermediate LTA 4. A dual effect on
the leukotriene pathway and the cyclooxygenase pathway mlght

also be of value.



| eukot ri enes with thronboxane (TxA2) in bronchoconstriction. 10 LTC 4 and
LTD 4 cause a release of TxA2 in guinea pig lung AS. TxA2 is a potent '
constrictor of ajrways, its release nmight contribute to the bronchospasm|n %P/
lerglc mani festations.. Furthernore, sone results seem to denonstra e[
‘tHat  sone actions of PAF-Acether caulygphe nediated by LTB 4. Non 15
st eri oi dal antl-lnflannatory drugs (AINS) do not prevent anaphyl axis.”
Conver sel vy, t hey i ncrease hypersensitivity reactions as .they
mobi i ze 1PAInf oitroOscragmiimpyst Cordnsoshes oagspb€ehtingvdmhititors
rel ease of _the Seur “% actld érstlnuTatlng the synthesis of |iponodulin
a peptld 2 | i pase A2. By inhibiting the rel ease of
AA, prevents formation of not only CO products but also LOs products and
t hen | eukotrienes fdorpptigRLcERgn Ncreased know edge about the LOs system
seens to indicate nem1p055|8 I'ities for the devel opment of 'novel and 25
nore therapeutic agents, particularly in diseases related to i medi ate
hypersensitivity rﬁéﬁ&h a§o§9calé%,s%%@t%ezﬂllcergy a&?dgh ac (apepsyl axi gre

brain ischem a, ang | ammation. Such dr ased Qn ant agoni,sm
of ConE pr CINAPE 15 tENNa | IR IR st L kSR BFe SERERIAPBICIIRCLA

further 30(aa)rdmsfprvasietyobst hamvay iian adiyl aird [J¥sdued. dRak ekbhmpleon
tvgleu'e_eukotigeﬂe};%%hws Uh e B4Rk RPILANAR8n PRI TR e SP BepQlipre
from rabbit PMN ; 12-L-HETE, ll1-HETE and 15-HETE from guinea
o pig lung and rat mast cells ; and S5-HETE, 8-HETE, 9-HETE,
k«io 11-HETE and 12-HETE from hﬁman neutrophils. The HETEs
distribution 1is species dependent and representative of 2ax
retabolism catalyzed enzymatically by lipoxygenases. The
possible biological roles of these pro&ucts have not been
completély elucidated yet. _Howevér, - 12=-HETE obtained from

human platelets showed a chemotactic activity for humen

-
wn

polymorphonuclear 1eucocytes (Siegel, M.I. et.al. Proc. Natl.

Adéd. Sci. 77, 308-312 ; 1980). S5-HPETE (the hydroperoxy acid)

is the precursor of the Slow Reacting Substance, a very potent
smoothémuscle contracting agent which mediates symptoms of

20 immediate hypersensitivity. Thus, it appears that inhibition
' of iipoxygenase could only be beneficial particularly when
L screening for anti-allergic or anti-inflammatory drugs.
Mammalian and plant lipoxygenase.  (soybean) have many
biochemical propertieé'in éommbn, and it has been demonstrated

25 that most inhibitors of the plant enzyme also inhibit
lipoxygenases derived from blood platelets or 'leucocytes
(Baumann, J. et al., Prostaglandins 20, 627-639, 1980).
SOybéan lipoxygenase induces . the ‘exclusive formation of
15-HPETE (é.P.A. Van Os et al, Biochim. et Biophys. Acta 663,

30 177-193, 1981) and has been demonstrated to be ten times more
sensitive.than platelet 1ipoxygenase (wallach, D.P., et al,
Biochim. and Biophys. Acta 663, 361-372, 1981). In addition,
15-HETE is a potent and specific inhibitor of platelet
lipoxygenase (12-HETE) which indiréctly gtimulates; the



- 10 -

1) "In vitro" screening of 7 conpounds as potenti al i nhibitors of

soybean | i poxygenase a. |ntroducti on Monohydroxy-ei cosatetraenoic aci ds

representatlve

| i poxyg€heBes. 22The JRRET3I 28 bilol 63?8&# rEhes

are 5 quantitatively significant netabolites .of
acid (AA) in a variety of mammualian cells and tissues. For

; 12-L-HETE, 11-HETE and HETE from guinea pig lung and rat

t d dent
Q&*yg# o8, Eﬂsogﬁﬁllig%edga; é’“"ﬁi’gﬁﬁ?%?ﬁ s&eg 8NiB Kby,

mmcagaﬁ%e hasg -

been Coaals%t elyeezel U@:'e‘i:%iz%d yeto HumptRlss IidETforebEai pedstacypilin

hunman

a ts sho cheno actlc act i_vi faor human
pol ymrﬁNGﬁ‘&rﬁ%@aﬁe éﬁ\é\:ﬁ%’ % (Sryghevsith, & Jal .Zﬁrd’cl NEEPStagdpndins
77,5 3081 133,2 5851-98123 -51BIFIIETE (THis hﬂﬂnmhetety acitdon sid hexertedr dyr tHe t

N e )

appearsraﬁabahﬂutnalspeaﬁds;nﬁygena&ercaakdvamwyGﬂaismefScJaL et al.
particubg O&Iw@ﬁp nlf?7 for anti-allergic or .anti-inflammatory
mra an an [

drugs.

W-us | i poxygenase (soybean) have many

bi ochem cal properties in common, and it has been denonstrated 25 t hat

nost

i nhibitorg, gﬁtégyalgaﬁanmegﬁaage al so inhibit Iipoxygenases

derived from bl ood BI t el et ucoc
14 1‘?

20

25

30

pec ronho ome r1c Assay

- A spectrophotometric method has been developed to
determine the' enzyme activity according to Corey E.J. et al.
(J. Amer. Chem. Soc, 104, 1750-1752 ; 1982). In a final volume
of 1.8 ml was mixed 0.2 M of aerated Borax buffer pH = 9.00
with 500 units of soybean lipoxygenase. When inhibitors were
tested, they' were added 1n 0.6 ml at final concentrations
ranging from 10 3M to 10 M followed by a prelncubatlon of 10
minutes at room temperature. The rea_ct:.on was inltla\.ed by
10"%M arachidonic acid. Following incubation 'at room
temperature for 90 minutes, 15~-HPETE was determined. by

absorbance measurements at 236 nm.

b2) Expression of the results

This method was validated with known inhibitors of
lipoxygenase. For each test substance a control was included
with boiled lipoxygenase in order to take into account any
absorption of the compound at the wavelength used. The
percentage of enzymatic activity was calculated for each
concentration, and the amount of substance réquired to inhibit
50 % of the enzyme activity was calculatéd by a linear
regression on a set of data points describing the log of
concentration (M) % inhibition.

12-L- HETE has been |dent|f|§g fromthe platelets ; 5-D-HETE from

; and 5- HETE, 8-HETE, 9- HETE 10 11- HETE and 12-HETE from

he

- -~

v
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(Baunmann,” J. ‘et al., Prostaglandi-ns 20, 627-639, 1980). Soybean |

| irpoxygenase induces . the .exclusive formation of 15-HPETE (C P. A Va#r
CB et al, Biochim et Biophys. Acta 663, 30 177-193, 1981) and has begn ..
*dennnstrated to be ten times nore sensitive than platelet |ipoxygenase ;rf}
PWaIIach D.P., et al, Biochim and Bi ophys. Acta 663, 361-372, 1981).{In[ f
addi tion, 15-HETE 'is a potent and specific inhibitor of platelé
Iipoxygenase (12- HETE) whi ch indirectly stinulates the f or matN-o

of thronboxane A2 (¥anflgelipek, J., et al., J.Biolog. Chem 225, 5996-5998

; 1980). The 15-hydroper oxy analog has al so been reported to suppress plg
aortic prostacyclin synthetase act|V|ty (Gyglewski, RJ. et al.
Prost agl andi ns 5 12, 685-713; 1976). This |nh|b|tory action is exerted

by the productlon of a destructlve oxi dative speC|es probably an OH radi cal
or a species of -

1979). b. Materipl and nethods 10 : I]C&peentuphmbnmmﬁw E
Assay A spectrop1oF8ﬁ§HHQ§snethod has beem deve opegptg QQ%QBQE &t he
al . \

enzyne activity accordlng to Cbrey E.J. ef al 1p4,

- 1750- 1752 ; 1982t = fTmat—votome—of—T: 8—n1—was—rrrx€d—®—_2—1\'/l—o'f—a'€rat ed
Borax buffer pH F wi th 500 unit { -S —Eipoxygenase. When
i nhibitors were e%?%%pgatﬁn'were added iIn 0 6 n?g i nal concentrajions

o ' Example 2 o 8.23 107°
' Example 3 - . 1.21 1076
Example 4 1.35 10°°
Example 5 : 2.29 '10°°
Example 6 1.42 107°

U/ . Diphenylthiocarbazone' 1.61 10 °M




ranging from[err]Mto [err]Mfollowed by a preincubation of 10 ninutes at
roogm tenperature. The reaction was initiated by [ferr]M arachidonic aci d.
Z oW ng i ncubation at room 20 tenperature “for 90 njinutes,. =
PETE was determ ned by absorbance neasurenents at 236 'nm Db2) k(
bssion of the results This mefll3od was validated with known inhibitors

.  poxygenase. For each test substance a control was included 25 wth

boi l/ed | i poxygenase in order to take into account any absorption of the

corfpoun@lat"EInevikroepatential imbibitden: sfe sypenoxide janioni vadycads
calculatgg'for each concentration, and the ampunt of substance required to
inhibit 5® % of the en;g activity was calculated by a linear 30
regressi on on a ZetINRT ARG PNt S describing the log of concentration (M

~ % inhibition. - 12 - C. Results [err] (Concentration of Cbnpounds 50 %
~-inhibition Exa : 7.25 J[err] Exanple
8.23 [err] & 31nflammat°ry process; [1érr]° %rhzed by a

1.36 [@m@reased integrity of the endothelial cell barrier, vascular
permeability alteration and activation of phagocytic cells
such as polymorphonuclear leucocytes (PMN) with the.stbsequent
release and generation into the extracellular space of a group
of active compounds, some of which are free radicals. The

10 relationship of these radical spécies to the other features of . .
inflammation is not completely understood. An . essential &4
component of the respiratory burst of activated inflammatory
cells such as PMN is the univalent enzymatic reduction of O,

to the superoxide anion radical 02-. A large proportion of the

15 generated 02” is released into the extracellular space where

spontaneous dismutation can occur with the concomittant
formation of H.,O, and O

272 2°
H,O0, and chelated metal catalysts in the extracellular space

cinzresult in further generation of more active oxygen derived
20 molecules such as hydroxyl radical (OH.) and singlet oxygen
(102). Superoxide dismutase (SOD) functions as an enzymatic
scavenger_ of 02- (McCord et al. J. Biol. Chen. 244,

6049-6055 ; 1969). whereas l-methionine and DMSO are both OH. -

The simultaneous presence of 02',

scavenger.
25 Enz-H, - 0, = Enz + 0, + 2H"
SOD
[ ]
(scavenger)
CAT nmetal ions - 1

0, - H,0€ H,0, > OH. + OH + "0
(scavenger) 2 o 2

2 | \L

l-methionine or DMSO
(scavenger)



Exanple 5 2.29 [err] Exanple 6 1.

[err] D phenylthiocarbazone . - 1.61 [err]M -13- 2) "In vitro"
potential inhibition. of superoxide anion radical [err] a. Introduction .
*|nflannatory pr ocess Is characterized by a5 decreased i ntegr

0f the endothelial cell barrier, vasculajeperneability alteration and
activation of phagocytic cells such as pol ynor phonucl ear | eucocytes (PM)
wi th the subsequent rel ease and generation into the extracellular space of

a group of pehtueivenMuginiswnefoSublitefata-<XdntgeinadovilidaseTlFeet)Radical

relationship of these radical species to the other features of 1 nflTammaiion
IS not coggﬁgégﬁﬁ— understood. An essential conponent of the
respiratory ‘burst of activated inflameS@HBMEells such as PMN is the

uni val ent enzymatic reduction of 02 to the superoxide anion radical [err].
A large proportion of the 15 generated [err] is released into the
extracel | ul ar spaceThAesabgpyntsngmm;hxnennxxﬂasﬂnm@@al ferukthengeneralttdon
concomg! t angff QB | PQdQEaﬁ.Er Hasarveéﬁr ihtenﬂeeiym&ém f?ffé@ﬁ‘i@h‘)f I.,

[err], [err and chel ated netal catalysts in extrace ace tan

result in fért Iﬁéplger@?%i‘h 0dl8y MOS8 -483% ¢ o"x%/b% %cﬂ,qwlgmed 'ﬁ‘ﬁl genexate
such as hydepusl rad@icsls (HItn BOH Vi@t @%40in vivo" (Chmori, H., et

al. Biochenmn. Pharmacol.'gz, 1397-1400 ; 1978).

S A convenient and sensitive spectrophotometrlc assay for
\9/10 - spec1f1cally detectlng and monltorlng o2 .is based on the

property of this radical to reduce ferricytochrome C (Cyt
c3+). The presence of xanthine oxidase with hypoxanthihe and
Ccyt c3* in bicarbonate buffer generates 02- which initially
reduces Cyt c3+ to Cyt c2+ (Del Maestro, R.F., Microvascular
15 Res. 22, 255-270 ; 198l1), followed by reoxidation of some
cyt ¢** by OH' (Fong, K., et al., Chem. Biol. Interact. 15,

77-8% : 1S76).

Hypoxanthine + Xanuhlne Oxidase + Cyt c37-—€>(3 +Cyt c2ﬁ+0H'
Cyt c3+
o
- 20 Eydrogen peroxide.is formed by the two-electron reduction of
molecular oxygen or by the dismutation of 02-. Catalase (CAT)
reduces H202 to Hzo.
b. Material and methods
Superoxide Anion Radical 02- Generation
25 The procedure followed was identical to that described

by.DelIMaestro, R.F., J. Bjork and K.E. Arfors (Microvascular
Res. 22, 239-254 ; 198l1). Namely the reduction of cytochrome
c3+ (Cyt c3+) was assayed in a system composed of 0.96 mM

hypoxanthine, 5.10-5M Cyt c3+ in bicarbonate buffer pH = 7.35



[err]. Superoxide disnutase (SOD) functions as an enzymatic scavehger
rr (McCord et al. J. Biol. Chem- - 244, 6049-6055 ; 1969).
1- met hi oni ne and DMSO are both OH. scavengér. [ERR] . -14- =
ve Mechani sm of Substrat e- Xant hi ne Oxi dase Free Radi cal Foyrnation or?
1 The substrat e- xant hi ne oxi~dd$e -nodel for the generation 5  of i
di cal s has been intensively studied (Fridowich, |I., J. Biol. Chem

053- 4057 ; 1970) and erml;;Myed to Bener_gte free radical s th "in .
vitro" &fr+3HMvNeSLs (EndolP K@k: af - 16 othefaCPhar da@oll0’ N§S3,, 1400

; 1978) o./bm{lvman-wmt3)andTﬁénsﬂ'éa&ﬁéﬁeGHé)pQQéPﬁEHr 'B‘y agA@Y dditio of
speci fi call n noni t or based ™ on 't he properrfy of

det ect
this radi%%’trbgrggﬁlgagef @&r&y‘?%ﬁ?ﬁﬁgagé‘m( &ft 307 &/l . TlT‘help¢€seﬁee
of xant Hime ahsdaban\met h a&typos&ot hirme awdsQ/tmderﬂ:&re@ bagarlgo;nqge ?r

gener at s Cyt rr] t, er r] P‘?
I\/a(raft ro% I[fs [‘—( st kﬁ rova ﬁte d&{&%‘%ﬁ 22ce&§55 Wy te f%‘?l’ owld
by reoxMdaute#eof some Oyt ¢ by OH (Fong, K, et al., Chem Biol.
Interact. 15, 77-89 ; 1976. :

'-.

4,

Each test compound was added before the xanthine
oxidase. A unit of activity was defined as a change of 0.001
units/minute. The percentage of enzymatic activity was
10 calculated for each concentration of tested compounds, and the -
amount of substance required to inhibit 50 & of the enzyme
(Icso) was calculated by a linear regression on a set of data
points describing the log of concentration M/% inhibition.

=~



Mypoxant hi né + Xant hi ne Oxi dase -+ Cyt [err] -> [err] +Cyt [err] + OH
[err] 20 Hydrogen peroxide.is formed by the two-el ectron reduction o
ol ecul ar -oxygen or .by the dismutation of [err]. Catalase (CAT) reduc
'?err] to [err]. -b. Nhterlal and net hods Superoxi de Anion Radical [err]
“ezneration 25 . The procedure folijewed was identical to that
descri bed by Del Maestro, R F., J. Bjork and K.E. Arfors (M crovascul ar

Res. 22, 239-254 ; 1981). hbnely t he reduction of cytochrome [err] (Cyt

[err]) was assayede| nR@s@y¥gsem conposed of 0.-96 nM hypoxant hi ne, 5.10 5M

Cyt [err] in bicarbonate buffer. pH=7.35. -15- (0.132M NaCl, 4.7.[err]
MKCQ, 2.[err] MJerr], 1.2.[err]MJ[err], 0.018M NaHCO3). The reaction

was started by the_addition of xanthine oxidase at _a _concentration of 0. 07
U-m-. The increasp in absorbance at 550 nng magcaqgabggrq@ at  [efr]
in ab t hermosjat ed spectrophotonetric| cel[2 every ~m nut@® fo {
m nutes. Each teft COBRBMAR/ was added |before (Fﬂgceﬁ§ﬁlaﬁllt?é‘ (Bd"l dape. A
unit of activity pas defined as a change off 0.001 uaot%/&hnubatldﬂna
percentage of epzymatic activity —was 1( cabcated fFor—eaeh—
concentration of fested conpounds, and the |amount of subsiance requirefl to
i nhibit 50 % of the Eotemple 1 N I 6.64 10
: - . o -6
_ Example 2 6.33 10
N ——
Example 3 : 2.22 107°
Example 4 3.67 10 °
Example 5 5.81 10
. . -6
Example 6 _ 4.12 10 °
. Campherol : : : 9.05 10 M
/ ' ' :
3,4-dihydroxy S -5,
phenylacetic acid 3.87 10 "M




(1C50) was calculated by a |linear regression on a set of data point§
describing the log of concentration M % inhibition. - 16 - c. Results
rT] Scavenger [err] Conpounds (Concentration of 50&

~

g bi ti on Exanple 1 6.64 [err] Exanple 2 s
| 106 ‘Exanpl e 3 - 17 = 2.22 [J[err] Exanple’4 o
[err] -Exanple 5 - 5.81 [J[err] Exanple 6
[err] Canpherol - 9.05 [err] M 3,.4-di hydroxy

p' nyl agdtitImcvitro” screening gof [compoumds pnuarathdpnlm tgamcade

Screen'ﬂataiooqqraap%ﬂ%@ﬁaﬁrgé\tdpetg fasgadens abol i smin human platel ets
m Cr oso erial an nme oas e enzynatl C assay was carried out in

si |l ani zed
a. Materlal and methods
The  enzymatic assay was carried out in silanized
5 ‘glassware according to the procedure of P. Ho, P. Walters and
H, Sullivan (Prostaglandins 12, 951 ; 1976). The reaction
mixture containing 50 mM Tris HC1 buffer, pH = 7.9, 5mM

2-Tryptophan, 2 M methemoglobin, 0.2 mg of microsomal powder,
_ ‘and the test compound in a total volume of 0.2 ml was . .
10 ‘incubated at 37°'C for 5 minutes before the addition of 10 4l "/

of 20 le4C arachidonic acid (0.08 uCI). After 5 minutes

'incubation; the reaction was terminated by the addition of 10

pl of 1M citric acid.

The mixture was extracted four times with 0.5 ml of
15 anhydrous diethyl ether and dried with sodium sulphate. The
residue was resuspended in approximately 40 ul of ether and
submitted to chrométography on silica gel plates. The elution
system consisted of diethyl ether / methanol / acetic acid
(90:1:2). The RF values were measured relative to arachidonic
20 acid. Thin layer chromatography plates (TLC) were exposed on | J
1KB ultrafilm for about 24 hours. Partial identification of
the spots were carried out by_running standards'(PGAz, PGBZ,
PGEZ, PGFZC, PXBZ, arachidonic acid) in the same solvent
system. Quantitative results were obtained by scanning the
25 developed film with a transmission densitometer (EC Apparatus
' 910) interfaced with a Hewlett ©Packard 3390A integrator.
Imidazole and Indomethacin were included as positive standards
for specific inhibition of thromboxane synthetase and
cyclooxygenase respectively. o
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The el ution system consi sted of

of 15

chr omat ogr aphy on

- vol une of. 0.2
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' pH = 7.9, 5nmM 2- Trypt ophan
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gl assware according to the procedure of P. Ho, P. Walters and H,
(Prostagl andi ns
containing 50 mM Tris HC1 buffer,

on m xture
2 M

and the test conpound in a

it

08 [err]).

S

Jerr] for 5 mnutes before

After:

ith 0.5 n
e re5|due

[err] arachi acid (0.
on, the reaction was term nated by the addition of - 10
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of ether and subm

silica gel plates.

tted to

di ethyl ether / nmethanol / acetic acid (90:1:2). The RF val ues were
measured relativ et ot S Gl R n L Sye L honai.ography
plates (TLC) wer g exposed on LKB ultrafiln]forz (nmcéhbémmwatloﬁabtid
identification off t AemppBnRdswer e carried ot by nq%gg% déﬁ?logPGﬁQ,
PGB2, [err] , -ar chldonlc acid) in the |same sol ent @%%
Quantitative res -gbt-atrned uy Dyalllli—l_l'g +he—25 tdevet upcu film
Wi th a transm ssijn dens togeter (EC Appar ptus 910 dﬂ effaced with{ a
Hew ett —Packard | 38%®8®PLBntegrator. |m dafol e émﬁ*r1 thacin were
i ncl uded as positfve standards for speciffc inhibition of thronbdxane
synthetase and ¢yCIOOXYQeENASE T €SPECLT Vel
L. Example 2 1.68 1074
N\
Example 3 9.37 107*
Example 4 1.33 - 1072
Example 5 3,56 107°
Exaﬁple_s 7.39 107°
\ Indomethacin 1.12 10™°M
Phenylbutazone 2.74 107 %M

quantified by the 2

(ratio

The activity_of the substances of the cyclooxygenase is

PGE,/TXB,) .

spots corresponding to PGE

5 and

’I‘xB2



b. Cycf

oxygenase inhibition in human platel ets m crosones Conpounds
[err]- (Concentration of 50 % i nhibition Exanple 1 1.51
- Exanpl e 2 1. 68 [err] Exanpl e 3 . =
[err] Exanple 4 1.33 [err] Exanple 5 SN
[err] Exanple 6 - 19 - 7. 39 [err] Indonethacin -
[err] M Phenyl but azone 2.74 [err]MThe activity of the
substfances of the cycl ooxygenase is quantified by the 2 spots

Sp

Mat eri a
nmet hods
. 1979)
radloas

10

gndi wen t @ jRGERA d 1 D18 o abEO dsdddglandinl Syntetife Vil Oram

an
Tgﬁ“r‘ﬁT6§Tﬁ'rana.n SyniNetase I n ram sem nal ves
E-E&&EQBLﬁEHégﬁhEEéﬁﬂ%%%@gissay was devi sed based on the published 5

of Baumann et aI (Naunyn- Schm edeberg's Arch. Pharm 307, 73 ;
and Takegucﬂh %f éﬂd 42{H%§¥” 10, 2372 ; 1971). The enzynatic

say was carrieq nlzed

| An improved assay was devised Sased on the published

methods of Baumann et al (Naunyn-Schmiedeberg's Arch. Pharm.

307, 73 ; .1979) and Takeguchi, C. et al (Biochem. 10, 2372 ;
1971). The enzymatic radiocassay was carried out in silanized

glassware. The reaction mixture containing 50 mM Tris HCl:

buffer, PH = 8.3, in the presence of reduced glutathione
(GSH), 1mM, as well as hydroquinone, 0.55mM, the test compound
and 50 pg of ram seminal vesicles microsomal powder in a total

volume of 0.2 ml was incubated for 5 minutes at 37°C before

20

the addition of 10 pl of Y%c arachidonic acid 107 (0.08 kcI).

After 30 minutes incubation with occasional shaking, the
reaction was terminated by the additicn of 10 gl of citric
acid 1M. o

The mixture was extracted four times with 0.5 ml
anhydrous diethyl ether and dried down with sodium sulphate.
The residue was resuspended in approximately 40 pl .of ether
and submitted to chromatography on silica gel plates. The
elution system consisted of diethyl ether / methanol / acetic
acid (45:1:2). The RF values were measured in reference to
arachidonic acid. Thin layer chromatography plates were
exposed on LKB ultrafilm for about 20 hours. Tentative
identification of the spots was carried out by running
standards (PGEy, PGE,, PGFy,, PCF,,, PGA, PGA,, PGB, PGB,)
in the same solvent system. Quantitative results were obtalned
by den51tometry.

a.

~



gl assware. The reaction mixture -containing 50 M Tris HO buffer, pH =
8.3, in the presence of reduced glutathione - 10 (GSH), I mMM as wel
as hydroqui none, 0.55mM the test conpound and 50 pg of ram seninal
Vesr cles microsomal powder in'a total volume of 0.2 m was incubated f
™ nutes at [err] before the addition of 1®Jerr] of [err] arachidonic
[err] M(0.08 [err]). After 30 mnutes incubation wth occasiond
shaki ng, the 15 reaction was term nated by the addition of 10 [err] of
citric acid 1M THe- Mie$@t®Swas extracted four tines with 0.5 ni anhydrous
di ethyl ether and dried dowm w th sodi um sul phate. The residue was
resuspended in approximately 40 [err] of ether 20 and submtted to
chromat ography on silica gel plates. The elution system consisted of

di ethyl ether / nmethanol / acetic acid (45 1: 2) The RF val ues were

measured in refefence to arachidonic abi gg gha es
L i
wer e exposed on EIéB lljllntrafr Il m for %ghéé‘_r&l@?ﬁ?gfi‘ )é *
i dentification pf OPRE ots was car ri ed out * KATIZRPRg st andar ds
([err]) in the shnd.2ol u6nt Msystem Qupanti F@F\2e resul tRSEgre obt BFRgd by
densi tonetry. - 20- b. Results Aut oFadi ographes quantification
Example 1 - 51.49 - 15.12 - 5.12
Y : . Example 2 _ | - 5¢9.12 - 17.30 - 6.30
A |
Example 3 - 36.26 - 22.47 - 2.11
Example 4 o - 42.84 - 41.25 - 11.28
Example 5 - 28.10 - 33.33 - 16.75
Example 6 - 30.29 - 16.48 - 29.63
\// ' Phenylbutazone - 43.36 - 15.37 - 21.98
2 10™°M |




r

Conmpounds %variation 3.2 10 6M

[err] [err] Exanple 1 - - .51.49 - 15.12
2 Exanple 2 - 59.12 - 17.300 - 6.30 Exanple 3
(/X6 . - 22.47 - 2.11 Exa g - 42.84" - 41.25
28 Exanple 5 - 33.33 - 16.75 Exanple 6

19 - 16.48 - 29 63 Phenyl but azone - 43.36 - 15. 37 -

acti vi t%ﬂ@wwe rret hod 5 of H.M Kalckar (J. B| oI

Chem 167, 429-443, 1947) which neasures uric acid formation -
spectrophotonetrlcally In a spectrophotonetric cuvette, xanthine oxidase
was added to gi¥e MakPRARlcAREMEERAIH of 0.01 units/m, fol lowed by
phosphat e buffer 0.05M pH = 7.4 or the inhibitor. The 10 reaction

tarted by ad f of 5.10 5M
The 1ol case of KPPER4RRA AR 15 CHLEY 298 ARSAIINA0 BYCARA meshos

m sut esof! i MM rKeaJscS)arA (i t Bdfolact iChietmy was7def429el443,a THenpe wifich 001
- measures uric acid formation spectrophotometrically.

- In a spectrophotometric cuvette, xanthine oxidase was
added to give a final concentration of 0.0l units/ml, followed
by phcsphate buffer 0.05M, pH = 7.4 or the inhibitor. The u
10 reaction was started by addition of xanthine at a final

“5M. The release of uric acid was

concentration of 5.10
monitored at 295 nm every 30 seconds for 2 minutes (linear
phase). A unit of activity was defined as a change of 0,001
units/minute. The percentage of enzymatic activity was

15 calculated for each concentration of tested compounds, and the
amount of substance required to inhibit 50 % of the enzyme
(Icso) was calculated by a linear regression ‘on a set of data
points describing the log of concentration M as a function of

% inhibition.

)



tini t s/ mi nut e. The percentage - of enzymatic activity was 15

cal cul ated for each concentration of tested conpounds, and the anopunt
substance required to inhibit 50 %of the enzyme (1C50) was cal culate
IInear regressien on a set of data points describing the | og of

oncentration M-as a function of % i nhLbbbi an. -22- b. Results [er ]
(Cbncentratlon of Conpounds 50 @6|nh|b|t|on Exa 1
520 [err] Exanple 2 5.39 [err] Exanple 3

1. 13 [err] Exanpl .4Results - ' 9.04 [err] Exanple 5

3.37 [err] Exanple 6 _ 1.03 [err] Folic acid

6.76 [err] M Canpher ol ' 7.89 J[err]M . -23- 6)

| nhi bi-tion of human | eucocytic |ipoxygenase (LO) a) Inhibition on 5- and

12- 11 poxygenaseq human . IC (Concentratlon of
Compounds 50
50 % inhibition
Example 1 5.20 10'_'5
Example 2 ' 5.39 107°
N —
Example 3 1.13 10
Example 4 9.04 10°%
Example 5 3.37 10 °
Example 6 t  1.03 107
Folic acid 6.76 10 ‘M
N
campherol 7.89 10 6x




pol ynucl ear Protocol for experinent No. 1 : 5 1. Incubation

of

x [err] human | eucocytes/m. with [err] 2 mM [err] 0.5 mMin the

e of the inhibitors at [err] for 20 minutes. 2. Stinulation with 1
ndphore (A23187)/m for 4 nminutes. 10 3. " Stopping of \/
ngubation with 1 volune of netha®ot. 4. Analysis by RP-HPLC, col omm '
- [err]. 5. Measurenent of the hei ght of the peaks and conparison with
the internal standard (PGB2).

Experinment No. 1 : Analysis

of the résulfnbibiddion of human leucocytlc 1ipprygenaserT(LO) [err]

12- HETE Exanmple 1 2[err] M 2[err] M 2[err] M Exanpl e
3 [err]M riM [err] MExan‘E

2.[err] aPerllmlbltl[‘é?r]%Exﬁﬁpl ang = 12- 1po§yf_;@,n,a]ses human
[err]M poly [-,gul]éﬂr - 24 - b) Inhibition on 5-, 12- and 15- |ipoxygenases
human poF

[err]

10

15

human | eucocyt 8%

nucl ear ol r r n 2 1. In ion of 11
ynucl ea gt ogp o o%xg?cper{%mten Nq. 1 ; cubation o X

1. Incubation of 15 x 10% human leucocytes/ml. with
Ca 2 mM, Mg2+0.5 mM in the presence of the inhibitors at
37°C for 20 minutes.

2+

2. Stimulation with 1 pg ionophore (A23187)/ml for -

¢ minutes. o/ |
3. Stopping of the incubation with 1 volume of
methanol. ' '
4. Analysis by RP-HPLC, colomn Cl8, 5 pum.
5. Measurement of the height of the peaks and
comparison with the internal standard (PGB,) . '
Experiment No. 1 : Analysis of the results
IC : \ '
Products 50 . o
: S-HETE LTB 4 12~HETE
Example 1 2.10" %M 2.107%  2.10"%M
Example 3 10”8y 107% 1070
Example 5 2.10”% 10 %u 1076y
Example 6 3.1076 1075  2.107%m




5 the inhibitors for 20 ninutes (2 MM Jerr] and 0.5 mM[err]) at [err] T
2. Stimulation with 10 pg of -arachidonic acid and 1 pg of ionophore
,(A23187)/n1 for 4 m.nutes. 3. Stopping of the incubation with 1 volu
.of, 10 net hanol* and analysis by RP-HPLC. 4. Measurement of the heightl..
\Ef t he peaks and conparison with the |2# rnal standard (PGB2). Experinent
No. 2 : Analysis of the results [err] ducts 5- HETE 12-HETE

15- HETE HHT [err] Exanple 1 2.[err]M [err].

3. M 4, - 2 M

LertIn 5. err] R FTESIHBEES f2g Endlasl 1?%4%“%%5 human
5[mr]|wdwmmmﬁm M 5.[err] MExanple 4 [eH]M [err] M
2.[err] M [err]hﬂ ﬁrBﬁé&bN‘E&%”nge§lmeﬁ%|ﬁar]ﬂw 2. [err]M

[err]M 2. [err]M [ [err]M 5.Terr] M
2.[err]M “[err]M -25- Remarks Stimnul ation of the 15-1ipoxygenase. by the

above three conpounds,1at Ineanaticat icmsydf x[ eof] Hﬂﬂéh3léuéeeyieﬁym§ with

Concer r ot EBRs. i1 975 R, 4P ( RPUERSEZerPet Noand werﬁfsﬁ ) at

37°C.

2. Stimulation w1th 10 pg of arachldonlc ac1d and
1l pg of 1onophore (A23187)/ml for 4 mlnutes.

_\“/ 3. Stopping of the incubation with 1 volume of
10 methanol and analysis by RP-HPLC.

4. Measurement of the height of the” peaks and
comparison with the internal standard (PGBZ).

Experiment No. 2 : 2Znalysis of the results

1c
50
Products 5-HETE  12-KETE  15-HETE HHT LTE,
Example 1 2.10" ¥ 10°%  3.10™°M  4.107%r 2.10"%m
N/ '
Example 2 2.10 %y 1078y 107°M  5.107°M 2.10 %M
Example 3 5.107°M 5.10°°M  5.107°M 107 5.107%M
Example 4 10"%x 1078 2.207% 107 5.107%
 Example 5 3,107  2.107% 107 2.107%  107%u
. Example 6 2,107  3.107% 5.107% 2.107%  107%
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| eucocyt es have been stinul at ed by the ionophore al one whereas in .

riment No. 2, the cells have been stinulated with ionophore and B
chi donic acid. The presence of the 10 arachidonic acid exogene

o

nts by 10 tines the [err] of the inhibitors ; on the other hand, \./
addition of the arachidonic ack8 allows neasurenent of the.activity ~
-1 i poxygenase, normal | y not detectable .in |eucocytes stinulated
pnophor e al one. -'26 - CLAIMS 1. A bicyclic catechol derivative
Remarksieral formula | [ERR] wherein each of [ERR] and [err]
i ndependent |y represents asb hydrogen atom or a methyl group, [err]

represents ti G radl al_, or terocyclic o] pol nsaturated
aromatic radlcal g?ﬂ@ FPﬁidf??f}gﬁ¥§gﬁnaﬁﬁrqﬁﬁa££§ THhERe by

one or rrnbmpbakﬂ@en atommerttré’dimgnbtfhWO Mups, ¥ xepoe Sentis éhoted
car bonyl

a nethylgﬂg oxynﬁbgghgqg_ %é%xggggxéggrou%ég$pt |$kﬂé%#0 LLepr ﬁ?”ts

or - GH2- Ceonwmleartaiat itdmes doubl e bond extends to the carbon aton1bear|ng t he
substituent [err]. 2. 6,7-D hydroxy-2-phenyl -4-o0xo-thiachronen. 3.

6, 7- Di hydroxy-Z-&o-trlfIuoronethyl(ghenyl - 4-oxo-thiachromen
_ t will be note tha in experiment No. 1, the

leucocytes have been stimulated by the ionophore alone whereas
in experiment No. 2, the cells have been stimulated with
ionophore and arachidonic acid. The ©presence of the -
10 arachidonic aciag exogene augments by 10 times the IDg, of the\J
inhibitors ; on the other hand, the addition of the
arachidonic acid allows measurement of ~the activity of
15-lipoxygenase, normally not detectable in 1leucocytes
stimulated by icnophore alone. | B



15 4. 6, 7-'Di met hoxy- 2- phenyl - 4- oxo-t hi achronen. 5.

7- Di met hoxy-2-(o-trifluoromethyl -phenyl)-4-oxo- -thiachronen. 6.
i/, 8- Di met hoxy -2-phenyl - 5-oxo-benzgd b] thiepan. 7.
7- D
t

’6 met hoxy- 2« (o-tri fluoronet hyl - phenyl ) - 4H—th ﬂ
\HZE hod for the- preparation of a bicyclic Eil ﬂﬂﬁ“‘“ I““ accokdi ng

to clalnchﬂtmmgnthod conprising cyclising a conpound of % he gener al
formula Il =™ -27 - [ERR] in the presence of a dehydrating agent to give a
conpound of the general formula | wherein [err] and Q are as above
defined and. Z arepsasgelsc acaeeidiyly! dgrawativand AV agal |yhe edggh@gal
t he carbony :g$o g o a hydroxynethylene 5  or nethyl ene group. 9
met hod ac %g claim 8, the nethod being substantially as
described herein W|th reperence to any of the Exanples.' 10. A
pharmaceutical conpositi onlcr ShNQg 2 dicyclic 10 catechol derivative
according to any of clains 8 in @dm xture with a g
pharmaceutically acceptable or iELLLer. '

s Ry

wherein each of Rl and 32 independently represents a

5  hydrogen atom or a .methyl group, R3 ; . represents an

N aromatic radical or a heterocyclic mono or polyunsaturated

RO

aromatic radical other than a tetrazolyl radicél,_optionally
substituted by-pne or more halogen atoms or trifluoromethyl grogps, Z represents
a carbonyl, hydroxymethylene ~or methylene group and Q
10 represents a methylene or ethylene group or a group of
the formula -CH= or-CHz-CH= wherein the double bond extends
to the carbon atom bearing the substituent R,.
2. 6,7—Dihydroxy-2—phenyl-4-on—thiachromen.
3. 6,7-Dihydroxy-2-(o-trifluoromethyl-phenyl)-4-oxo-thiachromen

15 4. 6,7-Dimethoxy-2-phenyl-4-oxo-thiachromen.

5. 6,7-Dimethoxy~-2~-{(o-trifluorometh yl -phenyl)-4-oxo-

-thiachromen.

6. 7,8-Dimethoxy -2-phény1—5—oxo-bepz§'[’b;7 thiepan.

7. 6,7—Dimethoxy—2-(o4trifluoromethyl-phenyl)-4H-thiachromen.
20 8. A method for fhe preparation of é_ bicyclic catéchol

derivative according to claim 1, the method comprising
cyclising a compound of the general formula II
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'in the presence of a dehydr'ating agent to give a compound

of the general formula I wherein Ry ¥ R, R3 and Q are
as above defined and Z represents a 'carbdnyl group; and
optionally reducing the carbonyl group to a hydroxymethylene

or methylene group.

9. A method according to claim B8, +the method .being
substantially as described herein with reference to any
of the Examples. '

10. A pharmaceutical compos’ition comprising ' a bicyclic
catechol derivative according to any of claims 1 to 8
in admixture with a pharmaceutically acceptable diluent

or carrier.

NS



