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TI TLE Cat echol Derivatives DESCRI PTI ON The invention reléagi&;ﬁé lptgdess
c

for the_preparation of catechol derivatives, to the firs pha utical
use o catechol derivatives, and to certain of the catechol derivatives
bot h /per_¢$& and in therapeutic conpositions. The invention provides a

proc-ss(?u'the preparation of a catechol derivative having the general
err] [err] wherein R represent3 & 3traight or branched chain
acyc\i ¢ hydf oca™d@hEgr oup having from 1l to 8 carbon atons, one of which is
opti oral | y jasynefatieehod- p&P{\at Weghi Cycl 0al kyl group optionally substituted
by one © DI € HEEFRIPTLONS travrmg—from 1 to 7 carbon atons, one of the
carbon atons of =—or bi cycl oal kyl group optionally ‘being asynetric,
a phenyl group, Thendingsnedon gedabes bonat poptess | fopr e @repaphédyh of oup
subfs][ i tuted F\yl @atecholDiderdkkyives PURS RAYI 'ﬂ\?fsto@h%rhﬁ%ﬂuﬁféﬁoah@é Ogp or
trifluoronethy .0 erein st ands r ydr ogen  at om
or an al kyl havitg’e ﬁ%r% fo?(?gérggrgggﬁeg?oﬁg? the °§F§82§s°goﬁ§f*i §|aﬁ§gﬁ°1
reacting. at r efdefivatives both per sgnand in therapeugjityconpasitions.
al kanol , S- (3. 4-di hydroxyphenyl)-i sot hi ourea, which has the formula I
bel ow, with a tanyl ahGent 1bRepIsPEdEd § Op 3L ded 'éoPE‘é:&WMQ%g%gfﬁr'éf ag

I

above defi ned. err]

[err] catechol derivative having the general formula
< HO ‘ . '
HO s— R
1
wherein

R represents a straight or branched chain acyclic hydrocarbon
group having from 1 to 8 carbon atoms, one of which is
optionally asymetric, a.mono- or bicycloalkyl group optionally
substituted by one or more alkyl groups having from 1 to 7
carbon atoms, one of_ the carbon atoms of the mono- or
bicycloalkyl group optionally being asymetric, a phenyl group,
+a halophenyl group, a nitrophenyl group or a phenyl group
substituted by one or more alkyl groups having from 1 to 7(_
carbon atoms or trifluoromethyl groups or COOY groups wherein

¥ stands for a hydrogen atom or an alkyl having from 1 to §
carbon atoms., the process comprising reacting. at reflux,

in an anhydrous ' alkanol,
§-(3.4-dihydroxyphenyl)-isothiourea, which has the formula
Il below, with a tosylate of the general formula III below
wherein R is as above defined.
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[err] NH2 |1~ 111 - 2 - The reacti of

is preferably carried out by refluxing the reagents in anhydrous nethapo

feor 48 to 72 hours under an inert atnosphere. The S-(3,

4-di hydr oxyphenyl )-isothiourea Il is preferably enployed as 'its

hydrochloride. The group represented by_ g _in the tosylate 111
~fyacemc or optically active The S-(3,4-dihy
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deri ved fron1that escm

196:eagentsodn @éﬂ%ﬁfp‘& mathanod: Hkar deﬂva?PveZzl h&"&ﬁ(mfﬁas an
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in treating cla nd clay soilg, and as coppoun or use
8 Rretenably \Bmployeds Al ; niEe 3\ %@hﬁ? et oo rome
i nhi bi tor&éﬁréseﬁudenb?e mdiwcwnmylaﬂ&eym aysdse i raeemic or
therapy as €£ igrlod Iinflanmatory, antithronbotic. antiallergic,
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| actic agents. Accordlngly the invention

further provides the catechol derivatives I for use in a nmethod of
treatment of the human or ani mal body by therapy. O hers of the catechol
derivatives | are Thev cémpiidtsdihydroxyphenyl)-isothiourea II may be

Y

‘prepared by a method derive@ from that described by J. DANEKE,

U. JAENKE, B. PANKOW and H.W.WANZLICK, Tetrahedron Letters

1970, - 15, 1271. The tosylate III may be prepared by 'a

method derived from that described by A. STRITWIESER Jr and

. A.C. WAIS Jr, J. Org. Chem., 1962, 27, 290.

Certain of the catechol derivatives I are known as
- intermediates for the preparation of other compounds, as
compounds for use in treating clay and clay soils, and as
compounds for use in colour photogtaphic materials. We
“have found that the catechol derivatives I are inhibitors
- of lipoxygenaae ‘and cyclogenase. They can be used in human
-=therapy as non steriod antiinflammatory, antithrombotic,
antiallergic, antiischemic and antianaphylactic agents.
Accordingly the 1nvention further provides the catechol
derivatives I for use in a method of treatment of the human
or animal body by therapy.

Others of the catechol derivatives I are new compounds. In
particular, the catechol derivatives I in which R
represents a 2-methylbutyl, menthyl’ or 1-methy1heptyl group

or a (+) isomer of such a grougf or a phenyl. cyclohexyl,

3,5-dimethylphenyl : or 2,6-difcif rl-phenyl group
are new and are included i\ scope of the
invention. Therapeutic cof ontaining these
catechol derivatives  in admikty "Qibﬁ-, E'herapeutically

acceptable diluent or carrier a
scope of the invention. -



particul ar, the catechol derivatives |1 in which R represents a
2-methyl butyl, menthyl or 1-nethyl heptyl group or a (+) isonmer of such a
grgup, Rr a phenyl, cyclohexyl, 3.5-4dinethyl phenyl or _ '
2/6-di t/r\i f1 uor onet hyl - phenyl group are new and are included per se in the
sgop N the invention. Therapeutic conposition containing t hese
deri vVajhy Cpenl ' ' ' ! it [ DhAbsEPSRP! e di luent

er a afﬁé-l foiﬂoﬁiﬁ_}dﬁ@ﬂéé‘ eigggggegf i%e il)hnventlon - 3 - °‘J
The™~Fdl | owi ng exanples illustrate the invention. Exanple 1

4-(2-met hyl butylthi o) -catechol (R -[err] 22 g (0.1 nole) of
S (3, 4-%Eiﬁx$phenyl) i sot hi ourea hydrochl oride were dissol ved |n 50 m

of anhygk p%lgm&th&&bdtgltlﬁ.d) +datechbds I(Req-lll-lmﬂd-cmmﬂ:, Hggﬂlg
stirrer and under a nitrogen flow. The solutidh was ~heat nd, a
solution of sodium nethoxide containing 9.2 g of sodium (4 equivalents) in

150 m of ggrwgsgﬁle)r@f@ 9'4-0 droggsﬂfrfyt) géot%lguréé)hifdfﬁﬂtﬁbndg

2- met hyl bu |"ate’in soluti met hanol were poured .into
the recdereodinsgelyvedat nhé%omlurcgfpenwdﬁouﬁatnamncmqeineactloiitre-

m xt urefy\ggkr W&C’rwﬁiﬁ‘oqs megnettc 53'!:‘1&'3:‘:1: ‘@ﬁi hgér SVﬁIN

of f under ressure (2000 pascals) resi due was taken I n
deni ner%ﬂ-?ged whecr s R dVPFed hepted ando.an eelukion c°facP&dium '

After methoxide containing 9.2 g of sodium (4 equivalents) in 150 ml <
| of anhydrous methanol was added. 24.2 g (0.1 mole) of
2-methylbutyl tosylate in solution in 50 ml of methanol were

poured into the reaqtion mixture at the boilling point of
methanol. '

.

The reaction in:lx_ture was refluxed for 48 hours and the
solvent was then _evaporat:ed. off under reduced pressure
' (2000 pascals). The residue was. taken up in demineralised
water and acidified with 20 % hydrochloric acid. After
extractions with diethyl ether, the organic phase was washed
with water and then dried over anhydrous sodium sulphate. _
Evaporation off of the diethyl ether gave a red oil which \/
" was purified by'éhromatpgraphy over silica gel, using hexane :
ethyl acetate (95: 5 'by voiume) as eluant. The yleld was 54 %.
The identity and structure of this compound were confirmed by
PMR spectroscopy and elemental microanalysis.

C H 0 S

$ Calculated = 62.24 7.60 15.06 15.10
$ Found 62.08 7.69 15.18 14.99

Example 2
(+)-4- (Z-methylbutylthio)-catechol (R = -cnz_g_a)___z CH 3L

wOrkimj--ﬂ,-.-_gq_;;__,l._._f&e"écribed in example 1, but -using t-2-



extractions with diethyl ether, the organic phase was washed with water
and then dried over anhydrous SOdI um sul phate. Evaporation off of the

di et hyl et her gave a red oil which was purified by chromatography over :
silica gel, usi,ng hexane : ethyl acetage~(95:5 by volune) as eluant. Thé
yi eld was 54 % The identity and structure of this conpound were confir
by PMR spectroscopy and el enental nicroanalysis. C H 0

&al cul at afethyb2biddyl tdiyylatie. O plackd @t‘Fmedthyl-butyﬂZ tf.)&yléftés) the

o iﬂ;kﬁﬁ?ﬁb@ﬁ Vag pREAInps b 1 PA8la) BF B90R. (13 4a 3 ety

tosyl ate dgu pl o BF =2- netmlsiwtsd £ogylegt echlbeofbﬁ:he @woua@m&y and
obtained in a |eI of 54%% |sa%§\lm:(#)lgq al 23=_+ f

chl or of or¥FTRESUFBe VTS SFonEtFRetur C(ﬁﬁ?? SS9P$NF?§ ec? %’5@55?1
and sl emafietodnalysdsqanal ysis. C S % Cal cul at ed
62.24 7.60 15.06 15.10 % Found 62. 21 7.67 15.22 15.01
Exanple 3 10 4-ment hyl t hi o-catechol (R = nenthyl) Wr king as descri bed
in exanpl e 1, but using nenthyl tosyl atg in E ace cg 2- rreéhyl - but yl
tosyl ate, the title )

$ Calculated 62.24 7.60 '15.06 15.10
Y % Found 62.21 7.67 15.22 15.01

. Example 3 | -
10 4-menthylthio~catechol (R = menthyl)

Wofking as described in example 1, but using menthyl
tosylate in place of 2-methyl-butyl tosylate, the title
compound was obtained in a yield of 8 %. This compound is a
solid melting at 124°C (Kofler). Its identity and

15 structure were confirmed by PMR Spectroscopy and elemental
-analysis.

c H o) S

% Calculated 68.53 8.63 11.41 11.43
% Found _ ' 68.48 8.74  11.23 11.28

20 Example 4
4-(+) -menthylthio-catechol (R = z-menthyl)

cribed in example 1, but using ¢-menthyl
2-methyl-butyl = tosylate, the title
_n a yield of 10 %. This compound is a

25 (Kofler). [a]2%= + 93.98,-Cc = 5,

S %



conmpound was obtained in a yield of 8 % This conpound is a solid. nelting
-err] (Kofl er). Its identity and 15 structure were confirnmed

 spectroscopy and el enental analysis. C H 0 S %

ed 68.53 8.63 11. 4% 51% 43 % Found 68.48 8.74

1.28 20 Exampl e 4 4-(+)-nenthylthio-catechol (R = [err]- nenthyl)

o/ as described in exanple 1, but using [err]-nmenthyl

okl 3 LN il sontaie, Ul Loty

obt ain

[err] $pectropcomy jand elementAAnm1crqanaIYQmmt|ty and structure wer e
confirnmed by PMR spectroscopy and el enental mcroanalysis. C H 0
S % Cal cul at ed 68. 53 8.63 11.41 11.43 5 - % Found

67.99 8. 37 11.22 12.05 Exanple %@ 4-(I-rgthyl heppyl thi o)gcatechol (R
[err] Working as described in exanple 1, but using 1-methyl- heptanyl
tosylate in place of 2-methyl-butyl tosylate the 10 title conpound was
obtained in a yielygd @181 edhi S @@ngyuuigssgn oih. ahtsiydguity and

structure were confirned_by PMR s tr SCO and el enent al_ m croanal ysi s.
5 % Found y p .9 %y 1l.22 12.05 y

Example 5 | ' O
4~ (1-methylheptylthlol:catechol (R = -CH(QH L;LQH )= CH )

Working as described in example 1, but using lQmethyl-
heptanyl tosylate in place of 2-methyl-butyl tosylate, the
10 title compound was obtained in a yield of 26 %. This compound
is an oil. Its identity and structure were confirmed by PMR
spectroscopy and elemental microanalysis.

c S - ¢ o) S

% Calculated 66.10 8.70 12.58 12.60
15 % Found ~ 65.90 8.65 12.74 12.50

Example 6 :
(+) =4-(1l-methylheptylthio) -catechol) (R = -CH(CH 17(CH21= -CH

3

Working as described in example 1, but using

_ ¢~-l-methyl-heptyl tosylate in place of 2-methyl-butyl tosylate,

20 the title compound was obtained in a yield of 6.5 %. This

compound is an oil. [a]§3= + 7, € = 0.7, chloroform. Its

identity and structure were confirmed by PMR spectroscopy and
elemental microanalysis.



v

C " H 0 S % Cal cul at ed 66.10 8.70 12.58 12.60 15

% Found - 65.90 8.65 12.74 12.50 Exanple 6 B
[err]-4(l-methyl heptylthio)-catechol) (R = -CH([err])-([err])[err] Worki
as described , in exanple 1, but Z%Sl ng [err]-Il-nethyl-heptyl tosyl,
in place of, 2-nmethyl -butyl tosylate, the title compound was -

~obtained in ayield of 6.5 % This conpound is an oil. [err] 7. C= 0.
wohloroform Its identity and structure were confirmed by PMR spectroscopy
and el emental m croanal ysis. -6 - & HH 00 S % Cal cul at ed
66.10 8.70 12.58 12.60 % Found 65.97 8.68 12.83 12.71

Exanple 7 5 4- phenyl t hi o-cat echol (R = phenyl) Wbirking as described in
exanpl e 1, but using¥pGadgnlased ate 66 nl0pl aBe700f I124A8 hyl2 p6oOyI

tosylate, . the titlg ?g{maund was otggi?‘»?d i 8,88y ehd Gf3 1779047hi s
' er). [

compound is a solid melting at[err] (Kot Its identity and structure 10

were confirnmed by PMR spectroscopy and el enental analysis. C | H 0
S % Cal cul at ed” 66. 03 4.62 14.66 14.69 % Found 66. 00 4.70
14.64 14.66 Exanpl e 8 ' :

Example

5 4-phenylthio-catechol (R = phei_yll

— Working as described in example 1, but using phenyl
tosylate in place of 2-methyl-butyl tosylate, the title
compound was obtained in a yield of 17 %. This compound is a
solid melting at 164°C (Kofler). Its identity and structure

10 = were c;_:nfirmed by PMR spectroscopy and elemental analysis.

C " H o S

% Calculated  66.03 4.62 14.66 14.69
$ Found © 66.00 4.70 14.64 14.66

(U 'Example 8 _
15  4-cyclohexylthio-catechol (R = cyclohexyl)

Working as described in example 1, but using cyclohexyl
tosylate in place' of 2-methyl-buty1 tosylate, the title
compound was obtained in a yield of 31 %. This compound is a
solid melting at 148°C (Kofler). Its identity and structure

20 were confirmed by PMR spectroscopy and elemental

microanalysis,
. c H o s
15 i ,._4.;":-.'-"",.’4.:{ . _
' *7, "¥-Calculated 64.25 7.20 14.26 14.29

* " Found 64.19 7.31 14.23 14.27




15 4- cycl ohexyl t hi o-catechol (R = cycl ohexyl) Wrking as described in
exanple 1, but using cyclohexyl tosylate in place of 2-nethyl-butyl

t osyl 2 the title conpound was obtained in a yield of 31 % This :
conmpound is asolid nelting at 148 @ (Kofler). |Its identity and structure

20 \ confirmed by PMR  spectroscopy and el enent al -

m cNo&NA Wsis. C H 0 S Cal cul at ed - 64. 25 7.20 14. 26 .
14. 23 % Fgund 64. 19 7.31 14.23 14.27 - 7 - Example 9 o~

4-(3) o'ne:hyb)-phenylthio-catechol (R = -(3,5-dinmethyl)-phenyl) Wrking
as n exanple 1, but wusing 5 3, 5-dinethyl-phenyl

tosyla&e(sl5-d@hahhyImépﬁbng_phﬁebuathcmmﬂyIate the title conpound was

obtain onpound is an oil. Its identity and
st r uctFe—were ot et oy 5ect roscopy and el enmental microanalysis. C
H. 0 S 10 ' % Cal cul at ed 68.26 - 5.73 12. 99

4-(2,6-di-trif uoro#gthy phenylt hi o- catec
256- d|3t5rﬂnmeﬁbﬁ&ﬂﬂh9n eny§gsyltate PARA8 ngofas 2dmeshydcdutiyi

exanpl fosyiatRyl the fltle compound was obtained in a yield of 23 %.
This compound is an oil. Its identity and structure were

13.02 9% Found wores ;fo dés?éﬁb e 9n %ﬁ?@%”p'f 10 byt using

confirmed by PMR spectroscopy and elemental m;croanalys1s. ~;J
c E © s
10 $ Calculated  68.26 5.73 12.99 13.02
% Found 68.20 3.93 12.91 12.96
Example 10

4-(2,s-di-trifluoromethyl)-phenYlthio-catecholL
(R = 2,6-di~trifluoromethyl)-phenvyl)

15 Working as described in example- 1,  but using
(2, 6-d1-tr1fluoromethyl)-phenyl tosylate: in place of 2-methyl-
butyl tosylate, the title compound was obtained in a yield of
13 %. This compound is a solid melting at 110°C (Kofler). Its
identity and structure were confirmed by PMR spectroscopy and

20 elemental analysis. '

c H o) - F

$ Ccalculated  47.46 2.28 .9.03 9.05 32.18
$ Found. 47.36 2.55 8.98 8.98 32.13



(2,6-di-trifIiJororret hyl ) - phenyl tosylate in pl ace of 2-net hyl - butyl v
tosylate, the title conpound was obtained in-a yield of 13 % This conpoun
is a.solid nelting at 110C (Kofler). Its identity and structure were

confirmed by PNR spectroscopy and 20 g el enmental analysis. C H .
S F.% Cal cul at ed 47. 46 2.28 9.03 9. 05 32.18 % Found B
<47. 36 2.55 8.98 8.98 32.13 - 8 - PHARMACOLOGY Li poxygenases

wWLCs) copypEMmpderdbegonic acid (AA) to hydroxy derivatives and
| eukotri eMes.1Tnese  products are potent pharmacol ogi cal agents with
potentially inportant roles 5 in inflamuati on and hypersensitivity

di sor dfer s. Sever ai:.;ifq(rj@ehasasAA(msj ncdqnﬂéytSal:@dgﬁaiﬁmt mdmlkqnw)ﬁnes,
12 LO l e t QU OXYeL£gsa ol C_aci HPE ot her
12 hydr ojvég‘g%% eriyptives ngléﬁé’%%% $o"  Shse c BRIt Sk
hydr oxy Wmdphachﬂiomdmy\eagéntsl Wikh (potentialdy 'ﬁ.l:@ortmtt roles
I mp tan L at : N
e Sugoddt bdigrafion;nd  Hiise i aGHkY (afRERata ChvlEST. 05
and the facmllmg Ahat prereipalidyt onged to the |eukotri enes stinul at ed
the interest in studies Qf t he bi ol ogi cal interest of these '

5 L0 leading to leukotrienes, _
12 10 leading to l2-hydroperoxyeicosatetraenoic acid
. (12 EPETE) and other 12 hydroxy compounds, '
10 15 10 leading to 15 HPETE and other 15 hydroxy

' compounds,

and (at a lower level) 8 LO and 11 LO.

The. most important products of 1O pathways are
leukotrienes produced by 5-10. The suggested importance of
15 SRS-A in asthma and 'anaphylactic— reactions and the finding
that SRS-A belonged to the leukotrienes stimulated the
-interest in studies of the biological interest of these
substances. ITC 4 and ILTD 4 (0.1 to 1.nM) caused
'concentration-dependant contractions of guinea pig ileum as it
% has been used to determine biological activity of SRS - &
relation to histamine. It was found that on a molar basis
histamine was 200 times 1less active than LTC 4, suggesting
that 1 unit of SRS-A (6 -ng' Hist, HCl) corresponds"l to
approximately 0.2 pmole LTC 4. - '

25 ~ LTC 4 and LTD 4 also increased vascular permeability in
guinea pig skin and had smooth-muscle-stimulating properties
identical to those previously observed for SRS-A. LTC 4 and

. LTD 4 play a criticél role in cardiac' or pulmonary

mz.cro-circula(d_.on. %

leukocyte migration by é:au_sing
endothelium in post-capillary
.chemotactic effects. Therefore

30 : LTH~ 4
leukocyte
venules




substances. . LTC 4 and LTD 4 (0.1 to |.nM caused

ceficent rati on- dependant contractions of guinea pig ileumas it has been

o determne biological activity of SRS - Arelation to histamine. *1t’
nd that on-a nolar basis higtamne was 200 tines | ess active than
suggesting that 1 wunit of SRS-A (6 ng Hist, HCL) corresponds
- toNapproximately 0.2 pnole LTC 4. 25 LTC 4 and LTD 4 al so

I ncr eazedxvardénds peragsbi |irhp(oirﬁaﬁui nemefligtdds) arch hathost - defence
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i Bpor t acomplementany s Thus smrgm chetween &he ndeukotmietiost e;ausmg
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in the rmati.on of oedena urt her nore; re I mportance must be girven
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Pl g Iung TxA2 is a potent constrictor of airways, its release might
contrlbute to the bronchospasm in allergic manifestations.
Furthermore, some results seem to demonstrate +that some
actions of PAF-Acether could be mediated by LTB 4. Non.

15 sterioidal anti-inflammatofy drugs (AINS) do not prevent
anaphylaxis. Conversely, they increase hypersensitivity
reactions | as - they mobilize AA  for I0s - pathways.
Corticosteroids (CS) prevent the release of the precursor
acting by stimulating the synthesis of lipomodulin a peptid

20 inhibitor of phospho_lipase A2. By inhibiting the release of
AR, CS prevents formation of not only CO. products but also LOs
products and then leukotrienes formation.

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 ischemia and inflammation. Such
drugs might' be based on antagonism . 0of 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 péthway and the cyclooxygenase pathway might

also be of value.



AS. TXA2 isa potent constrictor of airways, its release mght contribute t
t he bronchospasmin allergic manifestations. Furthernore, sone results .segm -
t'o denonstrate that sone actions of PAF-Acether could be nediated by LTB {4’ q :
Non 15 steriqidal anti-inflammtory drugs (AINS) do not prevent }
anaphyl axi s. Conversel vy, they = i¥trease hypersensitivity reaction

. as t hey nobi li ze AA  for LCs pat hways. Corticosteroids (CS)

wprevent the release of the pre or .acting by stinulating the synfhesis of
Iipom)du-lli)n" h Rt CEO 2QSCIRPRRInG: O o COMNOMRES 88 PRIeNVIJ M RRIDAEOKE
rel ease Qff AdvisamrEvpe tpaget i on of not only CO products but also LCs
product sTan en Teukotrienes formation. The increased know edge about the
LOs system seens to indicate new possibilities for the devel opment of novel
and 25 nore thera@ntrodageion, particularly in diseases related to

i mmedi ate hypersensitivity reactions such as asthma, allergy, cardiac
anaphyl axi's, "brain ischem a and inflammation.  Such drugs m ght be based on
ant agoni sm of . enMonahirdrexyreiobsatetraemoisnzynemcidsol ved HETE)e are

duar® of 1 P ELYELy O piohd SIS T b 08 Che CaRR Rl AR
al so be dRA)alim. a vaxiiety)of|mamnaidansoeddis mndftissuepoufds &xample,
potentialy JyigidPr 4 BELRCHWEALP¥YEA"3 ot ¢HE  BI4tdiUts ; 5-D-HETE
\_  from rabbit PMN ; 12-L-HETE, ll-HETE. and 15-HETE from guinea
' pig lung and rat mast cells ; and 5-HETE, 8-HETE, 9-HETE,
10 11-HETE and 12-HETE from human neutrophils. The HETEs
- distribution is species dependent and representative of aA
- metabolism catalyzed enzymatically by lipoxygenases. The
possible biological roles of these products have not been
: c_:ompl:etely elucidated yet. However,' 12-HETE obtained from
15 - human platelets showed a chemotactic activity for human
. polymorphonuclear leucocytes (Siegel, M.I. et al. Proc. Natl.
Acad. Sci. 77, 308-312 ; 1980). 5-HPETE (the hydroperoky acid)
is the precursor of the Slow Reacting Substance r Q veryl potent
smooth-muscle contracting agent which mediates symptoms of
\) immediate hypersensitivity. Thus, it appears that inhibition
of lipoxygenase could only be beneficial particularly when
screening for anti-allergic or anti-inflammatory drugs.
Mammalian and plant lipoxygenase (soyﬁean) have many
biochemical properties in common, and it has been demonstrated
25 that  most inhibitors of the plant enzyme also inhibit
lipoxygenases derived -from blood platelets or Ieﬁcbcytes
(Baumann, J. et al., Prostaglandins 20, 627-639, 1980).
Soybean lipoxygenase induces the exclusive formation of
15-HPETE (C.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 ‘lipoxygenase (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 indirectly stimulates the




Monohydr oxy- ei cosat et raenoi ¢ aci ds (HETES) are 5 quaﬁt itatively
sigpfijcant netabolites of arachidonic acid (AA) in a variety of,

ma cells and tissues. For exanple, 12-L-HETE has been identified - *
fr platelets ; 5-D-HETE fronm.rakbit PW ; 12-L-HETE, 11-HETE and

15- romguinea pig lung and rat fast cel | s : and 5-HETE, 8- HETE,

9-H 0 11-HETE and 12-HETE from hunman neutrophils. The HETEs
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anti-i rg]I_ @%Flg l'ian and plant ™ Ti poxyéenase %soygéan)
have r’tTes in common, and it has been denonstrated

25 that m)st | nh| bi tors .of the pI ant enzynme also. inhibit

| i poxygenases ri ets or leucocytes (Baumann, J
dot ede 107, Bhgoq i - -

al . Prostagl andi ns - Soybean :lipoxygenase i nduces'~/
tH excl usive. forhﬂeklmchE.BOHbﬁ“éEgm RAgsawan Os et al, Biochim et

Bi ophys. Acta 663, 30 177- 193, 1981) and has been denonstrated to be ten
times nore sensitive than platel et -|ipoxygenase (Wallach, D.P., et al,

Bi ochim and Bi ophys. SREF%\'—W TaneRric rethod Ihaadd:éemndevaloped to

determine the enzyme activity accord:.ng 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
15 w:.th 5_00 units of soybean 11poxygenase. When inhibitors were
tested, they were added in 0.6 ml at final concentrations
rang:.ng from 10~ M to 10 8M followed by a preincubation of 10
minutee at room temperature. The . reaction was initiated by
10™%n arach:.don:.c acid. ' Following incubation at room
20 temperature for_ 20 minutes_, 154HPETE was determined by u
absorbance measurements at 236 nm. '

b2) Expression of the results

Th:Ls method was val:.dated with known inhibitors of

' 1:|.poxygenase. For each test substance a control was included

25 with boiled 11poxygenase in order to take into account any

absorption of the compound at the wavelength wused. The

percentage of enzymatic activity was calculated for each

concentration, | and the ‘amount of substance reun.red to inhibit

50 % of the enzyme actlvity was oalculated by a linear

30 regression on a set of data points descrlblng the log of
concentrat:.on (M) % inhib:.tlon. '

e -



15-HETE i s a potent and specific inhibitor of

pl atel et |ipoxygenase
(12-HETE) - which indirectly stinulates the - 11 - formation off. /q
thr omboxane [err] (Vanderhoek, J., et al., J.Biolog. Chem 225, 5996-%998
©1980). The 15- hydr oper oxy anal og has pps@ been reported to suppies$
pig aortic prostacy I I n €¥nt hetase activity (Gyglewski, RJ. et alN
-~Prost agl andi ns 5 1 % ; 1976) Thi's i nhi bi tory action i S exert ed
g_pythe pr odg oo of 2 ' axida |
or a speci sof si.m lar act|V|ty(We|ss SJ , 15%_, @j}g '
1979). b. ﬁ ?ﬂ g methods 10 f[) Sspgctrop% ONELTI C
- Assay A spe ctrop 0 rretrl c method has been dgvel oped toi!bt%riﬂhltbihbon)
enzyne actifity o—CoT Ty et , SoTT—10%;
1750- 1752 ;| B a f| nal_vol ume of 1.8 nas mxed 0 2 M of aerat ed
Borax buffe .pH Vo 15 /W‘lt h 500 units ¢f ~soybean |ipoxygenase. Wer
i nhi bitors el e M dS =Chey wey éH@lided in (.6 n aiNdt radtiveacent rati ons
rangi ng fra err] to [err]\ﬁgllowed by a prdincubation of 10 mi nutes at
roomtenperpture. The reacti of was initiated by 10 M arachi donic aci o
Fol | owi ng }-hethatioh——at—i00-20——Ii-orperdi-tH-e—tf—O00——H-Rut-e5;
15- HPETE :-erano depsgy m ned by absorbance rreagurements .at 236 nm. b2) .
Expressi on pf thE bul ts This nmet hod was valji dated with knovvn i nhi bitors
of Ho SH '9.30 10 ° M
N\ _
HO o
Xowas
HO # S—CH, CIiI CH, CH3 ;.04 .19 M
- ) CH3 |
EXAMPLE 2 o
HO -
' K]-s 2.41 1070 M
HO - > .
EXAMPLE 4
HO CH.,
R S ¢ s :
5O s.--cn--(cuz)_,’-cn3 2.76 10 ° M
EXAMPLE 5
HO :
.-
HO S Cli (CH.“,).5 CH3 2.45 10 " M
EXAMPLE 6
1.61 105 u




| i poxygenase. For each test substance a control was included 25 wth
-boil ed-li poxygenase in order to take into account any absorption of .the
conpound at the wavel ength used. The percentage of enzymatic activity was
ul ated for each concentration, 13nd t he amount of substance required to
\it 50 % of the enzyme activity was calculated by a linear 30

- ‘
%WLE4 [err] [err] EXANPLES
- a. Introduction

The inflammatory  process is characterized by a
5 decreased integrity of the endothelial cell barrler, vascular
permeabllity alteration and activation of phagocytlc cells
such as polymorphonuclear- leucocytes (PMN) with the subsequent'
release and generation into the extracellular space of a group
of active compounds, some of which are free radicals. The \J/
10 relationship of these radical species to the other features of.
inflammation is not completely understocod. An essential
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
5 generated 02 is released into the extracellular space where
spontaneous dismutation can occur with the concomittant
formation of H202 and 02. The simultaneous presence of 02 ‘
H,0, and chelated metal catalysts in the extracellular space
can result in further generation of more active oxygen derived
20 molecules such as hydrcxyl radical (0H.) and singlet oxygen
( 02) Superoxide dismutase (SOD) functions as an enzymetic \..J
scavenger of O,  (McCord et al. J. Biol. Chem. 244,
6049-6055 ; 1969). whereas l-methionine and DMSO are both OH.
scavenger. '

25 Enz-H, = O, = Enz + 0,” + 2H"

SOD
L}
(scavenger)

., CAT metal icns
0, - H, 0 € H,O
2 2" “(scavenger) 2

5 )OH.+0H + 1o
o,

‘l-methionine or DMSO
- (scavenger)




[err] [err] EXAMPLE 6 -.13 - 2) "In vitro" potential inhibition of

superoxi de anion radical ([err]) a. Introduction The I nfl ammat ory

pr ocess is characterized by a5 decreased integrity of the

endot helial cell barrier, vascular perh®ability alteration and activatjo

of phagocyt.i c celI's such as pol ynor phonucl ear | eucocytes (PMN) with th
~ subsequent rel ease and generation into the extracellular space of a gr

Lof act i \'&en@men&epmm 0.3 m@stm-xmim. OxlidasehFrde. Radlcal.‘

rel atlonsftgﬂn Lhese radical species to the other features of inflammation®
IS not Twm%;ﬁ'eﬁy understood. An essential conponent of the

respiratory burst of activated inflanZ@H8BME &ells such-as PW is the

uni val ent enzymatic reduction of 02 to the superoxide anion radical 02 . A

| arge proportion of the 15 enerated [err] _ is rel eased into the )
extracel | ul ar spagee wHapPst Eﬁb’% ﬁ@&@gn% 33¢ oRodedn fozc ke gpreratien

Concsmttéiﬂf&@@n&a@ﬂc@is[hwﬁ béﬁﬁiiﬁtéhslvaryse&&aieaeqw&ﬂadwiﬁwe of.
[err], H202 and_chel ated #%%aal V. ace can

extracel l_ul ar
result iPfuPtRer SARMat F éo}&s,:\,gl%i@beﬁ GeFWé‘d’Yﬁ? W%’&%?@Ee
such as hgssexwadiehIs! bc(’dH—l Yianegityut eandxygan Fifper r]dhmoﬁmpeGD)() det

dismut st { Sl LHBSL AR S ™4487-2400 ; 1979).

V_ A convenient and sensitive spectrophotometric assay for

10 _s_pecific':a'lly detecting and monitoring 02” is based on the

' 'property of this radical to reduce ferricytochrome C (Cyt

'd3+) . The presence of xanthine cx1dase with hypoxanthine and

- Cyt e* 'in bicarbonate buffer generates o2 which initially

. reduces Cyt c3+ to Cyt c2+ (Del Maestro, R.F., Microvascular

15 Res. 2_2_, 255-270 ; 1981), followed by reoxidation of some

eyt ¢®* by OH' (Fong, K., et al., Chem. Biol. Interact. 15,
77-89 ; 1976).

Hypoxanthine + Xanthine Oxidase + Cyt c3+ﬁ 02-+CYt c?*+ om"

ITJ

~ “ | | cyt &*
20 'Hydrogen peroxide is formed by the two-electron reduction of
molecular oxygen or by the dismutation of 02-. Catalase (CAT)
reduces H,0, to Hzo.
b. Material and methods

Superoxide Anion Radical 0.~

2 Generation

25 ' The procedure followed was identical to that described
by Del Maestro, R.F., J. Bjork and K.E. Arfors (Microvascular

Res. 22, . Namely the reduction of cytochi'ome
3t wed in a system composed of 0.96 mM

(Cyt
i c3* in bicarbonate buffer pPH = 7.35
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scavenger of [err] (MCord et al. J. Biol. Chem 244, 6049-6055 ;
1969). whereas 1-nethionine and DVMSO are both OH scavenger. 25 = .[err]
SOD (scavenger) [err] [err] [err] 1-nethionine or DVSO (scavenger) -14-
Tent ative Mechani sm of Substrate- Xag hi_ne Oxi dase Free Radical, Formation
EVE 1 The' substrate-xant hi ne oxi dase nodel for the generation 5  of
\radi cal s has been intensively studied éFI’I dowich, |., J. Biol. Chem j )

J (09314207 Nadf [0l 2 aﬁdlﬂmom ! 02 9£0FPH &edére, radlzcaié’laetﬁ T

In vivo" (Ch al . Biochem ar macol

g - 080 NHF ) - arﬂ‘%eﬁ'ﬁatqwré p¥ESr BFRFERE MY §§§aya¢@#t-}9n of
'fak&ﬁthy:xéebsﬁtdama agdanyuricentgaOloni bR erzﬁre @hapsh&e%f ghis

radical] to _redu eferrlc t oc me C (Cyt 3+ resence of.

xant hi¥ o a%%ﬁl n&%n ?%rr]“{"r?’rg%ﬁ%% tSpbufFfeln a

gsneraﬁmérﬁastmeah I@pécatbphotometrlc cell every minute for ¢
-minutes. '

Each test compound was added before the xanthiné_
oxidase. A unit of activity was defined as a change of 0.001
units/minute. The percentage of enzymatic activity was \J/
10 calculated for each'concentration of tested compounds, and the
amount of substance required to inh:.blt 50 % of the enzyme
(Icso) was calculated by a linear regress:.on on a set of data
points describing the log of concentrat:.on_M/% inhibition.



reduces [er
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Xant hi ne Oxi dase + [err]

r] to [err]
1981) ,
Chem Biol.

(Del Maestro,

| nt er act.
[err] 20

‘R F.
foll owed by reoxidation of sonme Cyt c2+ by @
15, 77-89 ;

1y k&
t wo- el ectron redqulqmegﬁlﬁglecular oxygen or by the dlsnutatlon 0

M crovascul ar
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Hy poxant
gen peroxide is for
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Res,

22,
kong,

tne
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Ca.t al ase ( A a Motea aaaC M AVaYa ~ura¥a i
Ani on Radiqal 02 GCeneration 25 The pro eﬁu ¢
|dent|cal o that described by Del Maestro, R F. 6 E&.ﬁ%‘ﬂgﬁ dKrcvliiIaO Arf or s
(M crovascll Fompeunds, 239, 254 , 2 1981). Nafely’ the K@engﬁnﬁraﬁion of
cytochronej[err] (Cyt [err])mas assayed I n :systen1cggpqsq%HQbfkfﬁhpW4
hypoxant hi rfe S - oRe B 3o O 32M-Na—

4.7 [err] kCﬁP[-(_ err], 1.2.[err] O. 018 [err]). The reaction was
started by {t he @ on of4xant hi ne oxi dase &t a concentratign of 0.07
U m. The ijngpedSR SanCorbance HG¥ 550 fmwas Ae@d dF®d Mt [err]
in a 5 tjhernostated sp‘tﬂﬁgphotonetric ell every minute for 4
m nutes. Egch test conpound waS added beforefthe xanthine oxidase. A unit
of activity @S defIned as a change of U.00Ifunrts/mnute.  The percentag
of enzymatfi ' cal cul ated]f or each concentration of
tested cony 4.91 10-6 n
HO S R
: 772773 g
HO _S-'CHZCH 4.48 10 M
o e, o
EXAMPLE 1
HO
n *
HO s CHZCH caz CH3' 1.97 10 ™ M
EXAMPLE 2
:.' -Q 2.41 1070 M
~/ EXAMPLE 4
L —CT Jpa -6
HO # S—CH (Cﬂz)5 033 4.48 10 " M
EXAMPLE 5
HO '
e — 1T e ¢ - -5
10 7 s EF (CH,) g~CH, 7.76 10 ° M
EXAMPLE 6
Campherql 9.05 107
3.87 107> M




anount of substance required to inhibit 50 % of the enzyne (IC50) was
cal culated by a linear regression on a set of data points describing the
- ™concentration M % nhibition. - 16 - c. Results [err] Scavenger

npounds - 17 - (concentration of 50 %
(tijon) [err] [err] [err] [err] [err] [err] EXAMPLE 1 HO
[err] EXAI\/PLEZ [err] : - [err] EXAMPLE 4

VR GlE&Whesoteenlng of corﬁpél'ﬁudsrrdn[arabhldonlc cascade
metabolism in human platelets microsomes .

a. Material 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 HCl1 buffer, pH = 7.9,  5mM
2-Tryptophan, 2 M methemoglobin, 0.2 mg of microsomal powder, JJ
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 .l
of 20 pM-l4c arachidonic acid (0.08 uxCI). After 5 minutes
incubation, the reaction was terminated by the add:l.tion 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 pl of ether and
submitted to chromatography on silica gel plates. The elution
systenm consisted of diethyl ether / inethanol / acetic acid
(90:1:2). The RF values were measured relative to arachidonic

20 acid. Thin layer chromatography plates (TLC) were exposed on
LKB ultrafilm for about 24 hours. Partial identification of

the spot’s' were carried out by running staridards (P(-:'A2 p PGB2 ’
PGEZ, PGF2 o’ 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.



- 17 - "In vitro" screening of conmpounds on arachi donic cascade netabolis
I n human platelets mcrosones a. Material and nethods The enzymatic as

. ay -
was carried out in silanized 5 gl assware according to the procedure pHf'yP.gf
; 1976) The

Ho, P. Walters and H, Sullivan (Prosi8gkFandins 12, 951 ;
reaction mxture containing 50 MM Tris HCl1 buffer, pH = 7.9, 5mM
2-Tryptophan, 2 M net henogl obin, 0.2 of m crosonal powder, and the ;
{test” conpound ib.aCyelgxyasnage inhibitien $ashupan iplakeletsat [err]
or 5 mnutes beforeﬂwg%éggkégon of 10 pl of 20 [err] arachidonic acid

(0.08 uCl). After 5 mnutes incubation, the reaction was term nated by the
addi tion

with 0.5

of 15 et her

anhydr ous diethyl amjrtled(@bﬁbeﬁeéaQﬁbn of

sul phate. fTheom was resuspended in apgroxi matefy 40 ther and
subm tted fo chromat ography on silica gel plptes. The e$9t¥oﬁn§ﬁ§

consi sted T _dretnyl ether 7 netnanol ]/ acetj ¢ acld (90: I. Z2). The RF valugs
wer e meas W, ve to arachi donic 20 id. Thin layer chromatography

plates (T posed on LKB ultrafilm flor about 24 hourg Parti al

i dentificaf ke s §pots were carried out| by runn®ng3si@ndaMds (PGA2,
PAEB2, [errl], [err],[err], arachidonic aci in the sane sol vent systew
Quantitatipje results wer e obtained by scannifng the 25 devel oped fil mw §h
a transm spgion densitoneter (EC Apparatus 910) interfaced wth a

Hell et t g&ﬁrd 3390A integrator. |mdazdg e and | ndonet haci n wer e

I ncl uded ; st andarsls for ‘specifid inhibition of thromboxane
synt het as and - _ - : _ -6
. HO s CHZCl!HCH2 CH3 - 4.31.10 M _ |
- EXAMPLE 2 - ' '
@' ‘Q 1.68 1070 M
EXAMPLE 4 |
_ HO : . : _ o '
< TR
1 - _ ' -6
_ HO s 3?(CH2)5 | H, 3.46 10 " M
W, o
© EXAMPLE 6
Ihddhethacin' '_ | 1.12 107° M
~ Phenylbutazone - - : 2.74 1074 u

ity of the substances of the cyclooxygenase is
‘-%éf spots corresponding to PGE., and TxB

g3
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cycl ooxygenase respectively. - 18 - b. Cycl oxygenase inhibition in human
pl atel ets m crosonmes | C50 (concentration of Conpounds 50 % i nhi bitian)
: 9.23 10 M HO HO [err] - b
EXAMPLE 2 EXAMPLE 4 HO - 39 - CH [err] 3.46 106 M
E 6 1ndonet hacin [err] Phenyl butazone
The activity of the substances of the cycl ooxygenase i s quantioned -,

49 SPODA S vidi¥e's pdmdiind Yo eof] prodthelandid | synthetdfe- i) ramn Y

NI bt on ;0f. pr [ andil n nth I Nn-ram
sem?.nglt vOeSJ.Oclg Ofctzggsgmd synthetase a

a. Material and methods

An improved assay was devised based on the published

5' methods of Baumann et al (Naunyn-Schmiedeberg's Arch. Pharm.
307, 73 i 1979) and Takeguchi, C. et al (Biochem. 10, 2372 ;
1971) . The enzymatic radioassay was carried out in silanized
glassware. The reaction mixture containing 50 =mM Tris HCl \)
buffer, ©pHE = 8.3, in the presence of reduced glutathione

10 (GSH), 1mM, as well as hydroguinone, 0.55mM, the test compound
and 50 pg of ram seminal vesicles microsomal powdef in a total
volume of 0.2 ml was incubated for 5 minutes at 37°C before
the addition of 10 pl of 146 arachidonic acid 10" %M (0.08 uCI).
After = 30 minutes incubation with occasional shaking, the

15 reaction was terminated by the addition of 10 #l of citric
acid 1M. ' '

The mnixture was extracted four times with 0.5. ml

anhydrous diethyl ether and dried down with sodium sulphate.

The residue was resuspended in approximateiy 40 ;Ll of ether

20 and submitted to chromatography on silica gel plates. The

elution system consisted of diethyl ether / methanol'/ acétic

acid (45:1:2). The RF values were nmeasured in reference to

arachidonic acid. Thin layer chromatography plates were

exposed on LKB ultrafilm for about 20 hours.  Tentative

25 identification of the spots was carried out by running

standards (EGE]_, PGE2 ' _PGFla, 'PGFZa, PGAl' -I’GA2 ¢ PGBl, P_GBZ)

in the same solvent system. Quantitative results were obtained
by densitometry. '




sem nal vesicle mcrosones a. Material and nethods An inproved assay
devi sed based on the published 5 nmet hods of Baumann et al
(Naunyn- Schmi edeberg's Arch. Pharm 307, 73 ; 1979) and Takeguc
(Biochem 10, 2372 ; 1971). The enzy.r:raﬁoc..radi oassay was carrieq
sil ani zed gl assware. The reaction mxture containing 50 mM Tri\s
- __buffer pH = 8.3, in the presence of reduced glutathione 10
Q,mVl as wel | as hydrrasianese, 0.55mM the test conpound and 50 .ug of ram
sem nal vesicles mcrosomal powder in a total volunme of 0.2 mM was =

i ncubat ed ffFor—S~Trmotes. at [ err] peror
arachi donijc acid [err] (0.08 uCl). Aftqg i i i

was term : addi tion of

extract eyg%f%?%g with 0.5 ni

thPﬁﬁ'riraum sul FPGEE The rPeﬁzdue

occasi onal he 15 reaction
10 ul of ort&?%bggn ts1I\/l The m xture
anhydr ous [di ethyl ether and drred down

was resuse aad a

chr omat ogragby | _

di et hyl /| acetic acid|(45:1:2). The RF val ues were
measured ifn ref gff0 arachidonic  dcidy gdhbg | awerg s o onaloggaghy
pl at es on LKB udltrafilym for Eout 20 hours. Te%?atgrave

25 |dent|f|cat|on of the spots s carried out by running

st andar ds ([gribj's[ﬁrr] [err] [err],[§ in the sane sol vent system
QJ&D’[ItatI oL e . AP . densitonetry
: HOK)- * |
HO . S—CHZlCHCHZ-CH3 4+ 20.19 - 5.48 _+. 11.70
3 |
3.2 107 M ExampIE 2
@‘ ‘Q - 17.97 - 2.05 - 2.06
, 3.2 10~ EXAMPIE 4
o/
Phenylbutazone - 43.36 - 15,37 - 21.98
8 1670 M
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-20- b. ‘Resul ts Aut or adi ographes quantificati on Conpounds

% variation [err] a [err] [err] HO[err] [err] [err] [err]

EXAIVPLE 2 [err] [err] EXAMPLE 4 Phenyl but azone - 43. 36

™37 - 21.98 [err] - 21 = 2An=vitro" screening of conpounds as

_pott'al I nhi bitors of xanthine oxidase a. Material and nethods Xanthi ne

Q n;.;:‘ act|V|t vas determ ned by the rret hod 5 of H M, Kal, ckar ) (J
J W v ‘ - = a S N, hH

ﬂﬂé:é&*;ydaég a spect rophot orret ric cuvette xant hi ne oxi dase
0 gl ve a 11nal concentration of 0.01 units/m, followed by
phosphate buffer 0.05M pH = 7.4 or the inhibitor. The 10 reacti on was

started by addati pratexfiadanimd neethbds fi nal

Xanthine oxidase activity was determined by the method
measures uric acid formation spectrophotometrically.

¥

By

In a spectrophotometric cuvette, xanthine oxidase was W,

added to give a final concentration of 0.01 units/ml, followed
- by phosphate buffer 0.05M, pH = 7.4 or the inhibitor. The

10 reaction was started by addition of xanthine at a final
concentration of 5.10 °M. The releas,e' of uric acid was
monitored at 295 mm every 30 seconds for 2 minutes (linear
phase); A unit of activity was defined as a change of 0.001
units/minute. The pe'rc'entaQe 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 l_in_ear_ _regres_sion on a set of data
points describing the log of concentration M as a function of
% inhibition.

Y



&

concentration of 5.10 M The rel ease of uric acid was nonitored at 295 nm
every 30 seconds for 2 mnutes (linear phase). A unit of activity
defined as a change of 0.001 units/minute. The percentage of enzy
activity was 15  calculated for eact @8neentration of tested co
and the amount of substance required to inhibit 50 % of the enzy
~was calculated by a linear regression on a set of data p0|nts des

-"Vhe | og of concenbsaReswlMsas a function of % inhibition. 22 - b.
Results [err concentration of Conpounds
50 % i nhi HO [err] [err [err] .
[err] EXANPLE 1 [err] [err] [ erkGs geptratiom
6.76 10 7 [CafpREPYNdS 7.89%408 Mnhivitdom)

HO - |
:]:::]—sn : 2.37 107% &
HO _

| HO
' HO S--CHz--CH--CHZ-CH3 5.11 10 M

EXAMPLE 1
HO |
0. % '
1o §—CH— (CH,) 5=CH, 5.57 107 ¢ M
EXAMPLE 5
Folic acid -  6.76 100’ M

Campherol 7.89 10




6) Inhibition of human | eucocytic |ipoxygenase (LO a) Inhibition on 5-
and 12- |ipoxygenases human pol ynucl ear Protocol for experinent No. 1 D g
o) VLN 1. Incubation of 15 x [err] human | eucocytes/m . with [érr]
he presence of the inhibitors-aRiyesr]for 20 mnutes. 2. Stinulation

L ug ionophore (A23187)/m for 4 mnutes. 10 : : 3.
ng of the incubation with 1 volune of nethanol. 4. Analysis by

7L€) Tohdbitdidh &f phumdn leusooyitetlipbéxygenasieghtlof t he peaks anJ§J

epfari son with the internal standard (PGB2). 15 - . Experinent”
No. 1 : Analysis of the results [err] Products . 5- HETE .
[err] _ 1a)HEmnhBpitienrrp LEaRrdH [1&—] lipoxygemasesi dhaman on

5-,,12p°§9%ﬁg&egfpoxygenases human pol ynucl ear Protocol for experinent No. -
2 . _ - :
- Protocol for experiment No. 1 :

5 1. Incubation of 15 x 10° human leucocytes/ml. with
ca®t 2 mM, Mg2+0.5 mM in the presence of the inhibitors at
37°C for 20 minutes. '

o ' o/
2. Stimulation with 1 gg ionophore (A23187)/ml for

4 minutes.

10 . . 3. Stopping of the incubation with 1 volume of
methanol.

4. Analysis by RP-HPLC, colomn Cl18, 5 um.

5. Measurement of the height of the peaks and
comparison with the internal standard (PGB,).

15 Experiment No. 1 : Analysis of the results

Icso

Products 5-HETE L_TB4 12-HETE

HO CH
_ -6 -6 -6
HO SCH2CHCH2 CH3 _ 10 M 10 M 10 M

EXAMPLE 1

HO . S .
Ho Kj—sn 2x10°% 2 x107%M 2 x107%M




-

1. Incubation of 11 x [err] human | eucocytes/ml with 5 the inhibitg
20 mnutes (2 mMMJerr] and 0.5 nM My[err]) at [err]. 2. Stinulation
ug of arachidonic acid and 1 pg of ionophore (A23187)/m for 4 mi nuf
St oppi ng of the incubation with 1 voLugg af 10 nmet hanol and anal ys 2
RP- HPLC. 4.. Measurenment of the hei ght of the peaks and conpari son mnth
the internal standard (PGB2). Experinment No. 2 : Analysis of the results

a C50 Product s InhibDtiENE - SIEJE 116- HERE 13#HT1lipdxkBrdiasesr human
err] [err%%%err EXANPLE 1 [err] [err] [err] EXAMPLE [err] - 25 -
Remar ks PPMIPRE6R%0f the 15-1i poxygenase by the above three

. Protocol for experiment No. 2 :

1. Incubation of 11 x 106 human leucocytes/ml with
5 the 1nh1b1tors for 20 minutes (2 mM Ca2+ and 0.5 mM Mg ) at

37°C.

2. Stimulation with 10 pgg of arachldonic ac1d and
1l ug of ionophore (A23187)/ml for 4 minutes.

_ 3. Stopping of the  incubation with 1 volume of
10 methanol and analysis by RP-HPIC.

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

Experiment No. 2 : Analysis of the results

ICSO

Products 5-HETE 12-HETE 15-HETE HHT LTB,

HO - : -
\—/
5o @-sx 107% 2.107% 5.107°M 2.107%M 3.107 %]

HO CH.
I 3
Ho S=CH,CH-CH,cH,l10™%M 107>  107°M 5.107°M 3.107%x

EXAMPLE 1

HO CH |
. @‘ -

i -6 -6 -5 -6 6
HO CH (cnz)5 Hof 107°M 2.10 °M 107 °M 2.10 M . 10—'M

¥



conpounds, at concentrations of [err] to [err] is noted, whereas t he

5-1i poxygenase i's i nhi bited at these 5 concentrations. It . wll

Qted that in experiment No. 1, the |eucocytes have been

ated by the ionophore al onewpgeas in experinent No. 2, the cells

pgen stinulated with ionophore and arachidonic acid. The’ presence

b 10 arachi doni ¢ aci d exogene augnents by 10 tinmes the I D50 of the
i pYRemarks on the other hand, the addition of the arachidonic “em

acid alTows neasurenent of the activity of 15-1ipoxygenase, .

normally not detectable in |eucocytes stinulated by ionophore al one.

- 26 - CLAIMS BtimAarbomseofl dthe hdSpildpoxjidenasé by atkhehabode itlatéee

Haui I _ . % .
br anchETHBARIES ] s ihdentrababhis B Koo 2605 € SOL e An dokede
-one of whienses s ofhenal Pylippwmgenase. nodé or iphdpdited kyl agr outhese

O | ONAdnEeritisi+ished by one or nore al kyl groups having from1 to 7
carbon atons. one of the carbon atons of the nono- or bicycloal kyl group

optionally being asynetric, a phenyl group. a hal ophenyl group, a

nitrophenyl gra4p Gfi¥l PheaY! netedd T i tifi edePyesiflet "N alKY! EHOUPS

haV'”gigﬁﬁgéyé§§7n%%2b%2é§Fé iﬁ&léiég‘ﬁ¥‘¥§§rYbn8£§3 % alone whereas
in experiment No. 2, the cells have been stimulated with\;)
ionophore and arachidonic acid. The presence of the

10 arachidonic acid exogene augments by 10 times the IDg, of the
inhibitors ; on the other hand, the addition of the
arachidonic acid allows measurement of the activity of
15-lipoxygenase, normally not - detectable in ‘leucocytes
stimulated by ionophore alone. '




w i
or carboxy groups or al koxycarbonyl groups having from2 to 6 carbon atons.

the process conprising reacting, at reflux in an

amhydr ous al kanol , S-(3.4-di hydroxyphenyl)-i sot hi ourea w

tosyl ate having,the general forrmula Il [err] [err] [err] IIl wherein

as defined in this claim 2. A process according to claim1 in whic

al kanol is nethanol. 3. accordid§ to claim1 or claim2 in
Mplch the S (3ctaxdydroxy - phenyl ) -i sot hi our ea and the tosylate 2.7
7 APR 1990 - ZT —fhaving the eneral formula Il are refluxed together for

about 48 to 721hounﬁtﬁﬁﬁﬁe%§ Qkrthet RESpALation of a)gatrchel depiviahive

to any precedi mavdyj ehé aénébal heobmhi$a4- di hydr oxy- phenyl ) -isothiourea is
enployed in the formof its hydrochloride. S. A process for the preparation

of a catechol derivative as d€Tiwgd claim1l, the process being
@ eference to any of the Exanples. 6.
: bd of treatnent of the human or
eORY o

substantially as descr.i bed herein
A catechol derivative for use in
ani mal  body by therapy. theHﬁ‘

whérein R represents a straight or branched chain acyclic
hYdrocarbon group having from 1 to 8 carbon atoms, one of
- which is optionally asymetric, a mono- or bicycloalkyl
group optionally substituted by one or more alkyl groups
having from 1 to 7 carbon atoms, one of the carbon atoms of
the mono- or bicycloalkyl group optionally being asymetric,
a phenyl group., a halophenyl group, a nitrophenyl group or
a phenyl group substituted by one or more alkyl groups
having from 1 to 7 carbon atoms or trifluoromethyl groups
or carboxy groups or alkoxycarbonyl groups having from 2 to
6 carbon atoms, the process comprising reacting, at reflux
in an anhydrous " alkanol,
5-(3,4-dihydroxyphenyl)-isothiourea with a tosylate having
N ' the general formula III '

III
wherein R is as defined in this claim.

2. A process according to claim 1 in which the alkanol is
methanol.

and the tosylate

—_—

A




derivati ve -I

E eflned in claim 1. 7. :
4-(2- Met hyl bu u' uuﬂl (+) - 4- (2- Met hyl but yl t hi o) - catechol . 9.}
4- Ment hyl t hi o* @ @ Hﬂ"ﬂﬂ”’" (+) Ment hyl t hi o- catechol . 11. ‘ L
-thhylheptylthlo) 'tat®echol . 12. (+)-4-(1- Met hyl heptylthio)-catechol .

4\Phenyl t hi o-catechol . 14. 4-Cycl ohexylthio-catechol . 15.
di net hyl - phenylthlo) catechol. 1+6.27 -

.orrp06| O ARSI GReRul ! Y OUREFL S TAY afd reerdhel EBREALE for ,

i n adnabdout e48i tb 72t heuasewind=at |an aiwept aatmodpheeet. or carrier.

4. A process according to any“preceding claim in which
the s-(3, 4-dihydroxy-pheny1) -isothiourea is employed in the
form of its hydrochloride.
5. A process for the preparation of a catechol derivative
as defined in claim 1, the process being substantially as
described herein with reference to any of the Examples. o/
6. A catechol derivative for use in a method of treatment
of the human or animal body by therapy. the catechol
derivative being as defined in claim 1.
7. 4-(2-Methylbutylthio)-catechol.
8.  (+)-4-(2-Methylbutylthio)-catechol.
9. 4-Menthylthio-catechol. .
‘10, 4-(+)-Menthylthio-catechol. ) : )
11. 4-(1-Methylheptylthio)-catechol.
12. (+)-4-(1-Methylheptylthio)-catechol.
13. 4-Phenylthio-catechol.
14. 4-Cyclohexy1thio-catechol.'
15.  4-(3,5-dimethyl-phenylthio)-catechol.
16. 4-(2.6-dit:ifluoromethyl-phehylthio)—catechol.
17, | A 'therapeutic compositionf5dompri§ing:'&' catechol

derivative according to any of claims 7 t0'16'iq'admixture
‘with a therapeutically acceptable diluent or cartier.




