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A series of 2,4-dihydroxy-3-propylacetophenone derivatives containing alkylthiobenzoic or arylz
acid moiety was prepared. The antileukotrienic activity of the substances was assessed in t
inhibition of the biosynthesis of LTRand bonding to LTBand LTD, receptors. Some of the sub
stances were found to exert a complex antileukotrienic effect in all of the three tests. The com,
also displayed an antiinflammatory effect, as manifested by a significant inhibition ofib@lced
bronchospasm.
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Affecting the enzyme system which catalyzes the oxidative metabolism of arachi
acid can serve as a fruitful basis for the development of efficient chemotherape
Initially, this primarily concerned inhibitors of cyclooxygenase, interfering with

biosynthesis of prostaglandins (PG) and thromboxanes (Tx), which are used a
inflammatory agents and peripheral analgétarsd influence significantly the beha
viour of some blood particles, thrombocytes in partiéulan alternative biotransformatior
pathway of arachidonic acid, during which another class of important metabolit
this acid viz.leukotrienes (LT), are formed as a result of the action of 5-lipoxygenase (5
was discovered more receritlyrhe peptidoleukotrienes,@nd D, were characterizéd
as components of the “slowly reacting substance” SRS-A which induces anaphy
reaction and has been known for nearly half a ceRAt@RS-A has been fouhitb be

an inflammation mediator in bronchial constriction and to increase vascular
meability in diseases associated with acute hypersensitivity. Furthermore, it has
observed that LTBstimulates aggregation and degranulation of human neutrophils
promotes chemotaxis and chemokinesis of leukocytes and other cells which &
volved in the development of the inflammatory process. LiEBa mediator in the
release of lysosomal enzymes and stimulates the formation of supérfositierefore,

this substance is supposed to be an important mediator in many inflammatory 8lis
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Major progress in the investigation of LT antagonists has been achieved throu
the past decade. The discov¥€yf the substance FPL 55,71P has opened up a wa
to the development of many efficient antagonists of leukotrienes containing the h
xyacetophenone moiety in their molecdfe$®> Structural modifications of this sub
stance afforded a series of very efficient antagonists of,L Athong the best known
substances in this class rattkkY 171,883, 5-[4-(4-acetyl-3-hydroxy-2-propylphe
noxy)butyl]tetrazole. This compound was employed as a reference standard in the
ent study. Most of the substances in this class exhibit mainly an antagonistic
towards LTDO, accompanied by insignificant inhibition of 5-LO. Antagonism towal
LTB,, associated with a modification of the dihydroxyacetophenone moiety by me
ation of hydroxy groups, was observed exceptiofllinhibition of 5-LO is excep-
tional with dihydroxyacetophenone derivatives; such inhibition has been observe
instance, with substance WY-44323),(where a simultaneous antagonistic effect |
wards LTD, has been fourld. The present work was aimed at preparing 2,4-dihydra
acetophenone derivatives carrying a carbonyl group at the other aromatic rin
exhibiting a broader spectrum of antileukotrienic activities.
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RESULTS AND DISCUSSION

The series of 2,4-dihydroxyacetophenone derivatid@svas synthesized using frag
ments of 2-alkylthiobenzoic, 3-alkylthiobenzoic, and arylacetic acids as the carl
carriers. 2,4-Dihydroxy-3-propylacetophenone was prepared followidg @bmpounds
(Y = (CH,),) were obtained by reacting mercaptobenzoic acids or methyl 4-hydroxy
acetates with 2-haloalkoxyacetophenodas4c(MethodA). In the case of estefh,
3k, 3m, and3o0, the corresponding acids were also isolated (MeBjod o obtain the
hydroxy analogs3p and 3r, 4-(2,3-epoxypropoxy)-2-hydroxy-3-propylacetophenobe
was prepared and reacted with the corresponding mercaptobenzoic acid (I@gth
The physicochemical data of compouriiare given in Table I.

Collect. Czech. Chem. Commun. (Vol. 63) (1998)



2,4-Dihydroxyacetophenone Derivatives 105

TaBLE |
Physicochemical data of 2,4-dihydroxy-3-propylacetophenone derivaives

Calculated/Found

Compound M.p., °C Method Formula
P Solvent Yield, % M.w.
%C %H %S or %Cl
3a 153-155 A CooH00sS 64.15 5.92 8.56
AA 32 374.4 63.93 5.88 8.62
3b 161-163 A C,yH,,05S 64.92 6.23 8.25
MA 41 388.5 64.79 6.41 8.03
3c 111-113 A CyH60sS 65.64 6.51 7.97
CH 54 402.5 65.39 6.71 7.99
3d 112-113.5 A CooH00sS 64.15 5.92 8.56
AA 32 374.4 64.07 6.06 8.60
3e 137-138.5 A C,yH,,05S 64.92 6.23 8.25
MA 67 388.5 64.95 6.28 7.94
3f 113-115 A CyH60sS 65.64 6.51 7.97
MA 60 402.5 65.81 6.72 7.63
3g 110-112 B CyoHre0s 68.38 6.78
MA 75 386.4 68.21 6.73
3h 64-65.5 A CyiHy0s 68.98 7.05
MA 48 400.5 68.85 7.18
3i 73-76 A, B C,aH504H,0 66.02 7.22
NM 48° 4185 66.12 7.08
3 128-130 B C,,H,ClO, 62.00 5.70 8.71
— 82 406.8 62.16 5.92 8.61
3k 90-91.5 A C,,H:ClO, 62.78 5.99 8.42
iPA 32 420.9 62.87 6.09 8.51
3l 123-124 B C,,H:ClO, 62.78 5.99 8.43
iPA 89 420.9 62.49 6.03 8.47
3m 75-76.5 A C,H,,ClO, 63.52 6.26 8.15
iPA 59 434.9 63.41 6.40 8.13
3n 108-109 B C,H,,CIOJCH,OH  61.73 6.69 7.59
MA 91 466.9 62.01 6.60 7.92
30 69.5-71.5 A C,H,ClO; 64.20 6.51 7.90
MA 80 448.9 64.36 6.63 8.30
3p 108-110 C C,yH,,04S 62.35 5.98 7.93
NM 69 404.5 61.79 5.95 7.66
3r 132-134 C C,yH,,04S 62.35 5.98 7.93
NM 52 404.5 61.91 5.92 7.72

& AA acetic acid, MA methanol, CH chloroform, NM nitromethane, iPA propan-2-ol, EA ethyl alcc
E diethyl ether? total yield of reactions A and B.
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The antileukotrienic effect of compoun@swas assessed in three tests measul
their influence on the inhibition of LTpbiosynthesis (and hence, 5-LO inhibition) ar
affinity for LTB, and LTD, receptors (which is a prerequisite for antagonistic activ
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a S (CHy), 2-COOH H
b S (CHy)s 2-COOH H
c S (CHo)a 2-COOH H
d S (CHy), 3-COOH H
e S (CHy)s 3-COOH H
f S (CHy)s 3-COOH H
g O (CHy)3 4-CH,COOH H
h O (CHy)3 4-CH,COOCH3 H
i O (CHoa 4-CH,COOH H
i O (CHy), 4-CH,COOH H
K O (CHa) 4-CH,COOCH3  Cl
| O (CHy)3 4-CH,COOH cl
m O (CHy)3 4-CH,COOCH3 ClI
n O (CHoa 4-CH,COOH cl
0 O (CHoa 4-CH,COOCH3  ClI
p S CH2CH(OH)CH, 2-COOH H
r S CH,CH(OH)CH, 3-COOH H
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2,4-Dihydroxyacetophenone Derivatives 107

towards those LT). The results (Table Il) showed that for the majority of derivat
the presence of the mercaptobenzoic and hydroxyarylacetic acid fragments resu
a broadening of the spectrum of their antileukotrienic effects. Mostly, the fragn
enhanced the inhibition of 5-LO as compared to the LY 171,883 reference sta
while leaving the affinity for LT at the level corresponding to that standard (wit
few exceptions). Although the affinity for the LTBeceptors is not significant, fol
some derivatives3g 3f, 3g, 3p) the IG,value is also at the level of units of micrc
moles.

The affinity for the LTDO receptors seems to be appreciably affected by the dist
between the carboxyl group and the lipophilic centre in the acetophenone moiety
resented by the propyl group. Out of ac8ds-3cderived from 2-mercaptobenzoic acit
the derivative3c with a four-carbon spacer is the most efficient. In the next grc
3d--3f, the most efficient is compour8&, with a three-carbon spacer, which is consi

TasLE Il
Inhibition of LTB, biosynthesis by compoundsand their affinity for LTB and LTD, receptors

Inhibition of LTB, biosynthesis Affinity to LTB Affinity to LTD ,
Compound
Inh? ICsq” Inh® ICsq? Inh? ICsq?
3a 97/10 2.6 57/10 14 57/100 43
3b 100/10 0.42 64/10 14 78/100 24
3c 95/10 0.2 32/20 24 97/100 7.7
3d 70/30 0.75 56/20 16 96/100 3.5
3e 100/10 1.2 98/20 0.9 96/100 2.5
3f 96/30 0.35 53/20 7.3 100/100 4
39 100/30 0.39 85/20 3.8 98/100 3.9
3h 100/10 1.3 0/20 fd 48/100 9.5
3i 95/30 0.62 34/20 27 47/100 10
3 100/30 0.55 32/20 30 95/100 3.2
3k 98/10 0.23 11/20 i 65/100 19
3l 99/30 0.46 28/20 i 98/100 0.73
3m 0ne nd 0/10 nd 72/106 25
3n 100/30 0.46 58/20 11 100/100 8.1
30 0ne nd 0/10 nd 49/106 92
3p 89/30 1.38 60/20 5.8 32/100 440
3r 95/30 0.86 45/20 28 72/100 22.6
St 83/10 5.3 15/20 81 92/100 5.8
St 100/30 0.01 nti nd' 100/30 nd

2 percentage inhibition/dospd); ®in pm; © percentage inhibition/dosgng); ¢ nd not determined: partly
soluble;fcompound LY 171,883 served as standard Zilleuton served as standard B.

Collect. Czech. Chem. Commun. (Vol. 63) (1998)



108 Kuchar et al.:

ent with the displacement of the carboxyl to thetaposition of the aromatic ring.
Also in derivatives3g and 3i, with the acetic acid moiety in position 4, substaBge
possessing a shorter (three-carbon) spacer was more efficient than the other. D8liv
with a three-carbon spacer is also the most efficient within the group of subs3anc
3l, and3n. The overall lipophilicity of the acids seems to affect the bonding to
LTD, receptors as well. Substitution with a hydroxy group at the spacer in derive
3p and 3r caused a significant decrease in the interaction of the substances wi
LTD,receptor.

The LTB, biosynthesis inhibition is nearly unaffected by the spacer length, ex
that acid3a with the shortest distance between the carboxy group and the lipof
propyl group is the weakest inhibitor. The remaining,Malues differ so little that the
effect of structural changes cannot be specified in more detail. The presence
hydroxy group and introduction of a double bond in the spacer do not apprec
influence the inhibiting activity either.

In the groups of benzoic and phenylacetic acids, the deriva3lye3e, and3g with
three-carbon spacers are most efficient in the bonding to thg ietBptors. This may
be in a relation to the fact that the distance between the two polar groups — the th
or ether group in the aliphatic chain and the hydroxy group at the aromatic ring-
simulate the distance between the two hydroxy groups in positions 5 and 12
molecule of LTB. The fact that the group of 3-chlorophenylacetic a8jd8l, and3n
fails to follow the pattern can be due to the ether group being excluded from the
action by the steric or electronic effect of the chlorine.

The substances were also tested for their antiinflammatory effect in inflamm
modelsin vivo. The results are given in Table 1ll. The compounds which are n
efficient in the three inflammation modeisz. 3d, 3f, 3g, and3n, were also found to
exhibit the highest antileukotrienic activity vitro. In the correlation between tlire vitro
andin vivo activities, 3e is an outlier, being the most efficient agent in the antileu
trienic activity but a weak antiinflammatory agent. We evaluated the inhibitior
LTD,-induced bronchospasm, believing that here the antileukotrienic activity w
manifest itself most markedly. The results are summarized in Table IV. Again
value for compoun@eis beyond the correlation with tle vivo activities, whereas the
substance8f, 3g, and3n, exerting a high antileukotrienic effect, inhibit also appre
ably the LTOQ-induced bronchospasm.

From the results it can be concluded that a high antileukotrienic activity is a prerec
but not the sole precondition for the inhibition of LFibduced bronchospasm, whic
is accompanied by a significant antiinflammatory effect. Analysis of the effects o
physicochemical and structural parameters is the objective of a follow-up study.

Collect. Czech. Chem. Commun. (Vol. 63) (1998)



2,4-Dihydroxyacetophenone Derivatives 109

EXPERIMENTAL

The melting temperatures were determined on a Boetius type Kofler stage and are not correct
1H NMR spectra of 6% solutions of the compounds in deuteriochloroform (or in hexadeute
methyl sulfoxide for substanc@s, 3b, 3p, and3r) containing tetramethylsilane as the internal star
ard were scanned on a TESLA BS 487s — 80 MHz spectrometer (Czech Republic); the data ar
in Tables V and VI. The purity of the intermediateand5 was examined by gas chromatograpl
on a Perkin—Elmer 8700 instrument using a fused silica capillary column 30 m long, 0.32 mr
wetted with a layer of OV 1701 (0.25 mm thick).

4-(2-Chloroethoxy)-2-hydroxy-3-propylacetophenode) (

A constantly stirred mixture of 2-chloroethyl toluene-4-sulfonate (54.7 g, 0.23 mol), 2,4-hydro:
propylacetophenorité(45.3 g, 0.23 mol), anhydrous potassium carbonate (32.0 g, 0.23 mol), an

TasLE Il
In vivo inflammatory activity of compound3

cE Experimental pleuritis, % inh. Ear edema, % inh.
Compound % inh.
A B C D E

3a 22 12 7 2 10 4
3b &4 17 28 17 8 3¢
3c 14 14 15 18 6 6
3d 30 34 37 3¢ 25 0
3e 14 20 20 3¢ 9 7
3f 25 38 33 g¢ 18 0
3g 56 32 54 33 18 0
3h 16 10f 17 g¢ 0 0
3i 39 23 17 7 7 5d
3] 21 of 15 gl 16 24
3k 26 18 36 32 0 0
3l 16 11¢ 33 25 2d 0
3m 26 21 17 1 10 2d
3n 36 20 41 26 16 3¢
30 34 25 26 g¢ 5d 2d
3p 11 0 37 38 10 54
3r 54 gl g 0 7 0
Sg® 46 36 49 20 g¢ 13
St 67 55 51 13 22 68

2 Inhibition of carrageenan edema after a dose of 100 mf/fkdyibition after a dose of 100 mg/kg
A volume of exudate in pleural cavity, B number of cells, C cellularity in volume Uimikibition:
D ear lobe weight, E degree of ear lobe hyperefhiayel of significance P > 0.05 piroxicam
served as standard C‘Zilleuton served as standard B.
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tassium iodide (93.5 g, 0.023 mol) in acetone (300 ml) was heated to the boil for 16 h. After c
down to 20°C, the solid was filtered off and the filtrate was evaporated to dryness. The residu
dissolved in dichloromethane (400 ml), and the solution was washed with 2% NaOH (100 m
water (2x 100 ml). The solution was dried, solvent was removed by evaporation, and the cryst
residue was recrystallized from methanol. Compodadvas obtained as a pure substance (GLC)
a yield of 21.0 g (36%); m.p. 72—736. 'H NMR spectrum: 2.59 s (GBO); 3.84 tJ = 6.0 (H-1');
4.30 t,J = 6.0 (H-2'); 6.40 d,J = 9.0 (H-2); 7.60 d,J = 9.0 (H-3); 12.75 s (OH). For GH;,ClO4
(256.7) calculated: 60.81% C, 6.67% H, 13.81% CI; found: 60.94% C, 6.72% H, 13.80% CI.

4-(3-Chloropropoxy)-2-hydroxy-3-propylacetophenodb)(

A solution of 2,4-dihydroxy-3-propylacetophenone (15.5 g, 0.08 mol) in acetone (80 ml) was ¢
to a boiling mixture of 1-bromo-3-chloropropane (50.4 g, 0.32 mol), potassium carbonate (1.
0.08 mol), and potassium iodide (1.2 g, 0.008 mol) in the same solvent (70 ml). After 5 h of b
the mixture was cooled down to 2C@ and poured slowly into water (300 ml). The oil which sep:
ated was dissolved in boiling propan-2-ol. Filtration with activated charcoal and cooling gave cr
of pure4b (GLC) in a yield of 14.6 g (67%); m.p. 39-4C (ref!® 37-38°C). *H NMR spectrum:
2.30 m (H-2); 2.58 s (CHCO); 3.77 tJ = 6.0 (H-1'); 4.10 t,J = 6.0 (H-3'); 6.46 d,J = 9.0 (H-2);
7.60 d,J = 9.0 (H-3); 12.76 s (OH).

4-(4-Bromobutoxy)-2-hydroxy-3-propylacetopheno#e) (

This compound was prepared by the same procedure as the chloro dedbdtiom 2,4-dihydroxy-
3-propylacetophenone and 1,4-dibromobutane, and isolated by vacuum distillation in an 87%
b.p. 175-180C/40 Pa (ret® 180°C/33 Pa), purity 95% (GLCEH NMR spectrum: 2.05 m (H“2
H-3"); 2.58 s (CHCO); 3.50 t,J = 6.0 (H-1'); 4.10 t,J = 6.0 (H-4'); 6.43 d,J = 9.0 (H-2); 7.60 d,
J = 9.0 (H-3); 12.78 s (OH).

TaBLE IV
Inhibition of LTD,-induced bronchospasm
Compound Dose, mg/kg Inhibition, 9 Compound Dose, mg/kg Inhibition, 9
3c 10 0 39 30 78
30 12 100 98
3d 10 0 3i 30 74
30 24 100 92
100 26 3n 10 88
3e 30 15 30 83
100 8 100 85
3f 10 23 S 30 92
30 75 St9 100 75
100 95

aLY 171,883 served as standard kiD.ZiIIeuton served as standard B.
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4-(Oxiranylmethyl)-2-hydroxy-3-propylacetophenor (

A mixture of 2,4-dihydroxy-3-propylacetophenone (19.4 g, 0.1 mol), potassium carbonate (2
0.15 mol), and 1-chloro-2,3-epoxypropane (27.8 g, 0.3 mol) in butan-2-ol (130 ml) was heated
boil for 10 h. The insoluble fraction was filtered off and the filtrate was evaporated to dryness
partly crystalline residue was dissolved in dichloromethane (100 ml), washed with wat@éo@ml),

and the solvent was removed by evaporation. The crude product was purified by chromatogra
silica gel (250 g) using dichloromethane as the eluent. The solution was then concentrated,
oily residue was dissolved in 25 ml of boiling propan-2-ol. After filtration and cooling, the cry

TaBLE V
IH NMR data §, ppm;J, Hz) of compound$, aromatic parts

Compound H-2(d)? H-3' (d)? H-2 to H-6 aror(r;.) OH
3a 6.67 7.80 7.92 brd (H-3); 7.10-7.60 m (H-4, H-5, H-6) 12.05
3b 6.70 7.82 7.87 dd) = 7.9, 1.3 (H-3); 7.48 m (H-4, H-6); -
7.23 dd,J = 8.7, 1.3 (H-5)

3c 6.49 7.96 8.13 brd) = 8.0 (H-3); 7.10-7.50 m B
(H-4, H-5, H-6

3d 6.44  7.62 8.05 s (H-2); 7.84 d,= 7.8 (H-4); 7.33t) = 7.8 -
(H-5); 7.48 d,J = 7.8 (H-6)

3e 6.44 7.60 8.10 brs, (H-2); 7.92 brdi= 7.0 (H-4); -
7.20-7.40 m (H-5, H-6)

3f 6.43 7.58 8.06 brs, (H-2); 7.92 bil= 7.0 (H-4); 7.40 m B
(H-5, H-6)

3g 6.44 7.58 6.86 d (H-2, H-6); 7.19 d (H-3, H-5) -

3h 6.47 7.5 6.86 d (H-2, H-6); 7.20 d (H-3, H-5) 12.75

3i 6.45 7.60 6.85 d (H-2, H-6); 7.20 d (H-3, H-5) -

3 6.52 7.60 6.96 dJ = 8.0 (H-2); 7.16 ddJ = 8.0, 2.0 (H-3);
7.32.d,J = 2.0 (H-5)

3k 6.52 7.60 6.90-7.40 m (H-2, H-3, H-5) -

3l 6.50 7.60 6.90 dJ = 8.0 (H-2); 7.15 ddJ = 8.0, 2.0 (H-3); -
7.30 d,J = 2.0 (H-5)

3m 6.49 7.60 6.85 dJ = 8.0 (H-2); 7.13 ddJ = 8.0, 3.0 (H-3); -
7.30 d,J = 3.0 (H-5)

3n 6.4 6.57 6.87 d,J = 8.0 (H-2); 7.10 ddJ = 8.0, 2.0 (H-3);  12.72
7.28 brd (H-5)

30 6.45 7.60° 6.88 d,J = 8.0 (H-2); 7.14 ddJ = 8.0, 2.0 (H-3);  12.76
7.31t,J=2.0 (H-5)

3p 6.42  7.57 8.07 brd) = 7.8 (H-3); 7.12-7.51 m 12.72
(H-4, H-5, H-6)

3r 6.4 7.20-7.62m 8.05 s (H-2); 7.82 hil= 7.8 (H-4); 7.20-7.62 m  12.72
(H-5, H-6)

2 Unless stated otherwisd,in doublets is 9.0 HZ?J = 8.5 Hz.
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line product was filtered off giving compourtdof a 95% purity (GLC) in a yield of 14.5 g (62%)
m.p. 52-56.5°C (ref?% 54-55°C). IH NMR spectrum: 2.56 s (CJ20); 2.58-3.00 m (H9; 3.37 m
(H-2"); 4.16 m (H-3); 6.44 d,J = 9.0 (H-2); 7.58 d,J = 9.0 (H-3); 12.75 s (OH).

2,4-Dihydroxy-3-propylacetophenone Derivativ&} (

Method A To a constantly stirred mixture of a haloalkoxyacetopherb(@6 mmol), anhydrous
potassium carbonate (7.2 g, 52 mmol), and potassium iodide (0.39 g, 2.6 mmol) in butan-2-one (
a solution of the corresponding mercaptobenzoic acid (26 mmol) or methyl arylacetate (26 mr

TasLE VI
IH NMR data 8, ppm;J Hz) of compounds3; aliphatic parts

Propyl
Compound Aliphatic fragmehiz CF(';?O i CHE;OO
H-1 H-2 H-3
3a  3.42 brt (H-1); 4.36 brt (H-2) 258 256t 1.50m 0.86t
3b  3.12 brt (H-1); 2.10 m (H-2): 422 brt 256 2.63 brt 1.50 m 0.92 t
(H-3")
3¢ 3.05 brt (H-1); 2.00 brm (H-2,H-3"); 256 2.58brt 1.50m 0.92t
4.08 brt (H-4)
3d  3.05 brt (H-1); 4.42 brt (H-2) 2.56  2.62 brt 1.52m 0.90 t
3e  3.221,J=6.0 (H-I); 2.20 m (H-2); 2.56  2.60 brt 1.50 m 0.94 t

4.171,J=6.0 (H-3)
3f  3.10 brt (H-1); 1.95 m (H-2,H-3"); 4.06 2.55 2.62t 1.52m 0.92 brt

brt (H-4")

3g 419 q,J = 6.0 (H-I' H-3"); 228 m 2.55 2.64 brt 1.53 m 0.92't 3.58
(H-27)

3h 4.20 9,J = 6.0 (H-1p,H-3p); 2.28 m 256 2.64brt 1.54m 0.92t 3.46
(H-27)

3i 4.08 brm (H-1,H-4"); 2.00 brm 256 2.65brt 1.54m 0.931t 3.58
(H-2" H-3")

3] 4.41 s (H-1,H-2") 258 263t 1.50m 0.88t 3.58

3k 4.40 s (H-1,H-2") 256 264t 1.60m 0.90 brt 3.75

3l 4281, 4.23t)= 6.0 (H-1,H-3"); 2.34 256 2.63brt 1.50m 0.91t 3.56
m (H-2')

3m  4.20t, 4.22t)=6.0 (H-T H-3"); 2.34 256 264t 152m 112t 354
m (H-2')

3n 4.10 m (H-1,H-4"); 2.03 m (H-2,H-3") 254 263t 1.49m 0.90t 3.55
30 4.13 m (H-1,H-4"); 2.06 m (H-2,H-3") 258 2.66brt 1.56 m 0.94t 3.55
3p 3.28 m (H-1); 4.24 m (H-2,H-3")f 255 2.66brt 1.55m 0.93t

3r 3.26 brt (H-1); 4.12 brs (H-2,H-3")¢ 255 2.60brt 1.50m 0.88t

& The spacer Z is numbered starting from the aromatic moiety. Chemical shifts of ester r
groups:®3.64 5;°3.88 5;93.68 5;°3.70 s;76.20 brs (aliph. OH)? 6.41 d,J = 8.5 (aliph. OH).
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the same solvent (50 ml) was added under nitrogen, and the whole was allowed to boil for 24
solvent was then removed by evaporation in a vacuum and the residue was treated as follo
acids 3a—3f the residue was dissolved in water (100 ml), the solution was filtered with acti\
charcoal, the cool filtrate was made acidic (pH 1) with dilute hydrochloric acid, and the crude
duct so obtained was recrystallized. For esB&rs3k, 3m, and3o, the residue was stirred with 100
of dichloromethane, the insoluble fraction was filtered off, the filtrate was evaporated to drynes
the solid residue was either purified by recrystallization or directly subjected to hydrolysis to gi\
corresponding acid3g, 3i, 3j, 3I, 3n) (see Table I).

Method B Methyl ester3h, 3k, 3m, or 30 (0.014 mol) was dissolved in methanol (35 ml) al
mixed with a solution of potassium hydroxide (3.9 g, 0.07 mol) in 75% methanol (70 ml), an
whole was heated to the boil for 4 h. After cooling to°20 the mixture was poured onto 170 ml c
a stirred ice—water mixture, and the turbid solution was filtered with activated charcoal and
acidic (pH 1) with dilute hydrochloric acid. The crude product obtained was purified by recrys
zation.

Method C A stirred mixture of substance (5.0 g, 0.02 mol) and 2- or 3-mercaptobenzoic a
(3.08 g, 0.02 mol) in methanol (100 ml) was heated to the boil for 20 h. After cooling dowr
mixture was filtered with activated charcoal and the filtrate was evaporated. The oily residue,
crystallized on standing, was purified by recrystallization.

Biological Evaluation

Inhibition of carrageenan edema was evaluated by the method of #irftee experimental condi-
tions have been described elsewR&rénhibition of experimental pleuritis was evaluated by tl
method of Hidak® in a group of Wistar Han female rats pretreated with 0.5% carrageenan in ¢
by intrapleural injection. The tested compounds, in suspension with gum arabic, were applied
in a single dose 1 h before application of carrageenan. The volume of exudate from the pleura
ity and the cell counts (determined with a Sysmex counter) were compared with those of fl
treated animals. Arachidonic acid-induced ear inflammation in mice was achieved by usir
method of Opas and coworkétsear lobe inflammation was induced by application ofuR®f ara-
chidonic acid solution in acetone. The substance was administered orally 16 h before edeme
tion. The degree of ear-lobe hyperemia and the ear lobe weight were evaluated 1 h after app
of arachidonic acid. The results were expressed in terms of percentage inhibition relative to f
treated control. Inhibition of allergic bronchospasm induced by JWa&s evaluated by the modifiec
method of Kreutner and cowork&tsBronchoconstriction was induced by intravenous injection jod/kg
LTD, to guinea-pig. The animals were premedicated with indomethacin, mepyramine and propr
and the compound tested was administered in doses of 10, 30, and 100pmgkkgnin before the
application of LTD. The effect was expressed in percentage inhibition of bronchospasm relati
the untreated control.

Inhibition of LTB, biosynthesis: the production of LBvas determined in rat polymorphonucle
cells from pleural exudate elicited by heat-activated rat s&tufme cells were stimulated with the
Ca ionophore A23187 (Sigma) and incubated with various concentrations of the drugs tested
was determined in supernatant using a commercial RIA kit (Amersham). A slight modification ¢
method of Cheng and coworkéfsvas used in the LTRreceptor binding study. The membrane fra
tion was prepared from male guinea-pig spleen; 2 mg of membranes were incubated with |
SH-LTB, at 25°C for 30 min in 10Qul of the incubated mixture. The nonspecific binding was det
mined in the presence of Oulm LTB,. The membranes were filtered through Whatman GF/C pe
and washed triply with buffer. The radioactivity was measured by liquid scintillation spectron
and the specific binding oiH-LTB, to the receptor was determined. The LTf@ceptor binding
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study relied on the method of Bruns and coworerhe membrane fraction was prepared fro
male guinea-pig lungs, and 4 mg of this fraction were incubated withM03+LTD , for 60 min at
25°C in 100ul of the incubated mixture. The nonspecific binding was determined in the presen
0.1 um LTD,. The filtration of the membranes, washing, and radioactivity measurement we
above. The biological activity of the compourdiss given in Tables II-IV.
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