21-33 41-48 50-53
61-68 70-73 81-93 101-109 111-114 116-118 120-123
fMLP
(neutrophil degranulation)
fMLP (neutrophil
superoxide formation) PMA
(neutrophil superoxide formation)
Table1l3 Table
18 Tablel9 Table24 Table25 Table30

fMLP (chemotactic peptide) N-formyl-
methionylleucylphenylalanine (CHO-Met-L eu-Phe-OH) (87
N-formyl peptide
fMLP
fMLP
PMA phorbol 12-myristate 13-acetate diester (
12-o-tetradecanoyl phorbol-13-acetate TPA)

PMA

PMA  fMLP
fMLP
) PMA

protein kinase C (PKC)
(89)



trifluoperazine® (TFP) positive control
(neutrophils) (lysozyme)
Oy~ calmodulin antagonist  protein kinase C
inhibitor

trifluoperazine



() fMLP
21-33 41-48 50-53 61-68 70-73 81-93 101-109
111-114 116-118 120-123 fMLP
b-glucuronidase lysozyme ( Table
13 Table 18) 30 nM 26 27 30 33 41
42 50 53 61-63 65 68 71 81 83-85 87 88 90 92 93
113 ( 20-42% )
25 28 32 b-glucuronidase
ICsp 10.5+0.8 M 35.743.8 nM 12.7+4.4 nM
lysozyme 1Cx 15.5+2.8 nM 50.6+4.6 M 18.5+5.3 nM

ethyl 5-(2-alkoxycarbonyl substituted
phenoxy)-furan-2-carboxylates (21-33) ethyl
5-(2'-alkoxycarbony! substituted phenoxy)furan-2-carboxylates (21-33)

ethyl

5-(2'-methoxycarbonyl-4'-bromophenoxy)furan-2-carboxylate (32) 1Csg
( b-glucuronidase 1Cg= 12.7+4.4 niV lysozyme 1Cso=
18.5+5.3 nM) trifluoperazine 1Csy  ( b-glucuronidase 1Cx

= 24.4+0.5 nM lysozyme 1Csy= 22.8+0.5 niM)
ethyl 5-(2'-ethoxycarbonyl-3'-methyl-phenoxy)furan-2-carboxylate

(25) ICg ( b-glucuronidase [1Csp = 10.5+0.8 nM
lysozyme [1Csy = 15.5+2.8 nM) trifluoperazine  1Cs (
b-glucuronidase 1Cso= 14.2+0.7 nM lysozyme 1Csq= 16.0+0.9
) ethyl
5-(2'-methoxy-carbonyl-4'-methoxyphenoxy)furan-2-carboxylate (28)
ICso  ( b-glucuronidase 1Cg = 35.7¢ 3.8 M lysozyme
ICs0 = 50.6+4.6 nM) trifluoperazine 1G5y ( b-glucuronidase

ICso= 24.4+ 0.5 nM lysozyme 1Cso= 22.8+0.5 niM)



Table 13. The inhibitory effect of ethyl 5-(2-alkoxycarbonyl substituted phenoxy)-
furan-2-carboxylates on rat neutrophil degranulation (in vitro)

Ry
R COOR
Rs O/Q\COOCHZCHg
R4
21: R:CH3, R:1=R,=R3=R,s=H 28: R:CH3, R:1=R3=R4=H, RZZOCHQ,

22: R=CH3, R1=R>=R3=H, Ri=CH3;  29: R=CHj3, R;=R3=Rs=H, R;=OCH3;
23: R=CHj3, Ri=R,=Rs=H, Rs=CH3  30: R=CHj3, R1=R,=R4s=H, Rs=Cl

24: R=CHj3, Ri=R3=Rs=H, R,=CH3;  31: R=CHj3, R1=R3=R4s=H, R,=Cl

25: R=C,Hs, Ro=R3=Rs=H, Ri=CH3  32: R=CHj3, R1=R3=Rs=H, R=Br
26: R=CH3, R1=R;=R3=H, Ry=OCH3 33: R=CHj3, R1=R3=R4=H, Ro>=I

27: R=CH3, R1=R>=R4s=H, R3=OCH3;

Percent Release
COmMPOUNG  CONC. === ===
(mM) B -Glucuronidase (%inh) Lysozyme (%inh)
Control 15.1+ 0.9 -- 30.4+ 1.2 --
21 (30) 13.8+ 0.3 9.0+ 45 22.9+ 1.0* 28.0+ 5.1
(100) 13.5+ 2.3 7.2+ 10.7 24.8+ 3.3 24.7+ 6.6
22 (30) 12.8+ 1.8 18.8+ 9.0 28.0+ 1.8 11.2+ 6.3
(100) 12.7+ 1.8 14.7+ 8.3 317+ 25 3.0+ 3.9
23 (30) 135+ 1.5 8.3+ 8.0 28.1+ 0.3 17.1+ 3.9
(100) 16.4+ 0.9 -7.7£ 5.0 325+ 3.3 6.4+ 8.3
TFP (3 13.9+ 2.0 9.6+ 4.8 30.5+ 2.9 8.7+ 4.1
(10) 8.1+ 0.8* 521+ 7.1 15.1+ 1.2** 52.7+ 3.7
(30) 2.2+ 1.3** 87.8t 4.5 3.2+ 1.7** 89.7+ 4.8
ICso 14.3+ 3.9 12.5+ 3.7
Control 22.6+ 1.7 -- 46.4+ 2.1 --
24 (30) 22.6+ 2.5 -0.4+ 10.0 49.3+ 6.2 -5.5+ 9.2
(100) 21.5+ 0.7 3.7+ 8.2 52.5+ 6.9 -12.5+ 10.9
Control 14.8+ 1.0 -- 16.7+ 1.5 --
TFP (3) 134+ 1.2 9.6+ 1.8 14.9+ 0.9 10.5+ 2.2
(10) 8.5+ 1.3** 43.1+ 5.3 9.7+ 0.9* 39.7+ 9.8
(30) 5.1+ 0.4** 64.7+ 3.1 6.6+ 0.4** 59.5+ 5.2



| Cso 19.3+ 1.3 219+ 25
Control 42.5+ 0.8 -- 61.5+ 3.3 --
25 (3) 33.9+ 2.1** 20.2+ 3.6 54.4+ 7.0 12.2+ 6.8
(10) 14.8+ 1.6** 65.1+ 3.3 29.9+ 6.3** 51.9+ 8.0
(30) 0.7+ 0.5** 98.1+ 14 14.3+ 4.5%* 77.4+ 6.3
I Cso 10.5+ 0.8 155+ 2.8
TFP (3 35.2+ 0.8 16.8+ 2.2 55.7+ 5.3 8.9+ 1.9
(10) 22.7+ 1.6** 44.9+ 8.6 44.0+ 6.8 28.0+ 6.1
(30) 4.8+ 0.7** 88.6+ 2.7 2.0+ 2.2%* 96.9+ 4.1
| Cso 14.2+ 0.7 16.0+ 0.9
Control 24.5+ 0.3 -- 46.1+ 1.1 --
26 (10) 21.5+ 1.3 12.0+ 6.4 40.1+ 1.2 13.1+ 0.8
(30) 17.4+ 0.3** 29.1+ 1.9 33.7+ 1.5%* 27.0+ 1.6
(100) 11.2+ 2.3** 54.1+ 9.6 28.0+ 4.2** 39.5+ 8.4
| Cso 92.1+ 12.2
27 (10) 22.9+ 0.4 6.4+ 2.9 43.3t 3.1 5.9+ 7.8
(30) 18.6+ 1.4** 23.6+ 6.8 36.9+ 1.1 19.6+ 3.8
(100) 10.7+ 2.6** 56.4+ 10.6 23.2+ 3.5** 49.6+ 7.2
I Cso 91.5+ 12.6
28 (10) 18.5+ 1.2** 24.6+x 5.4 33.5+ 0.4** 27.1+ 2.6
(30) 10.2+ 1.0** 58.4+ 4.6 24.5+ 2.0** 46.9+ 3.9
(100) 2.3+ 0.8** 90.4+ 35  13.1+ 2.1** 71.7+ 4.5
| Cso 35.7+ 3.8 50.6+ 4.6
TFP (10) 27.2+ 2.8 -10.9+ 125 49.1+ 2.7 -7.5+ 4.8
(20) 13.9+ 1.8** 43.3+ 8.2 24.1+ 5.2** 48.4+ 45
(30) 9.6+ 1.5** 60.9+ 7.0 11.7+ 4.7** 74.9+ 8.6
| Cso 24.4+ 05 22.8+ 0.5
Control 31.5+ 1.5 -- 60.5+ 3.7 --
29 (10) 30.4+ 1.3 3.5+ 0.7 62.2+ 1.5 -3.2+ 4.2
(30) 26.0+ 1.8 17.7+ 3.0 56.6+ 3.6 6.4+ 1.9
TFP (3 30.2+ 0.9 3.4+ 2.6 58.3+ 0.8 2.6+ 54
(10) 20.0+ 0.5** 35.1+ 5.1 32.9+ 1.0** 447+ 4.6
(30) 4.5+ 0.4** 85.9+ 1.2 9.3+ 1.1** 84.8+ 3.7
1Cso 0.8 11.0+ 0.2
Control 24.5+ 0.3 -- 46.1+ 1.1 --
30 (30) 21.3+ 0.6 12.9+ 3.0 33.4+ 1.9* 27.7+ 3.4
(100) 14.2+ 2.9** 41,9+ 114 23.2+ 4.4** 49.6+ 9.5
31 (30) 20.6+ 1.1 15.7+ 5.2 39.3+ 3.1 14.9+ 6.0
(100) 20.1+ 1.5 179+ 7.4 36.2+ 2.8 215+ 5.8
32 (10) 13.1+ 1.6** 46.5+ 7.0 27.9+ 2.9** 39.7+ 5.2
(30) 2.7+ 1.0** 88.6+ 4.1 12.7+ 4.0** 72.3+ 8.9
(100) -0.3+ 0.5** 101.3+ 2.3 0.7+ 1.1** 98.6+ 2.6
I Cso 12.7+ 4.4 18.5+ 5.3
TFP (10) 27.2+ 2.8 -10.9+ 125 49.1+ 2.7 -7.5+ 4.8

7



(20) 13.9+ 1.8** 43.3+ 8.2 24.1+ 5.2** 48.4+ 45
(30) 9.6+ 1.5** 60.9+ 7.0 11.7+ 4.7** 74.9+ 8.6
| Cso 24.4+ 05 22.8+ 0.5
Control 30.4+ 0.6 -- 64.8+ 1.6 --
33 (10) 24.6+ 3.1* 19.3+ 8.6 51.7+ 3.8* 20.4+ 4.7
(30) 24.1+ 4.5 20.8+ 139 44.9+ 4.3** 30.8+ 5.8
TFP (3 31.3+ 0.3 -1.0+ 21 63.9+ 5.8 2.6+ 2.1
(10) 23.7+ 1.4** 23.2+ 6.5 54.4+ 9.7 18.1+ 10.0
(20) 5.5+ 0.7** 82.0+ 2.6 2.0+ 1.3** 97.2+ 1.9
| Cso 14.0+ 0.5 12.6+ 0.6

Neutrophil suspensions were preincubated at 37

with 0.5 % DMSO or test compounds in the

presence of cytochaasin B (5 y g/ml) for 3 min. Forty-five minutes after the addition of fMLP (1 p

M ), B -glucuronidase and lysozyme activities in the supernatant were determined. Trifluoperazine

(TFP) is a positive control. Values are presented as meant S.E., N=3-8. *: P<0.05, **: P<0.01.



Table 14. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)furan-2-
carboxylic acids on rat neutrophil degranulation (in vitro)

R1

R3

Ry

COOH

.

O O

COOH

41: Ri=R,=R3=R4=H 47. R1=R,=R4=H, R3=0OCHj3
42: Ri1=R,=R3=H, R4=CH3; 48: R;=R3=R;=H, R,=OCHj3
43: R1=R,=R4=H, R3:CH3 50: Ri=R,=R4=H, R3:C|
44: R1=R3=R4=H, RZZCH3 51: Ri=R3=R4s=H, R2:C|
45: Ro=R3=R4=H, R1:CH3 52: Ri=R3=R4s=H, R=Br
46: R1=R,=Rs=H, R4:OCH3 53: Ri1=R3=Rs=H, R,=I
Percent Release
Compound cong.-------------- = oo
(mM) B -Glucuronidase (%inh) Lysozyme (%inh)
Control 15.1+ 0.9 -- 30.4+ 1.2 --
41 (30) 10.8+ 0.3 30.8+ 5.4 28.3+ 1.0 9.4+ 59
(100) 12.5+ 2.0 14.6+ 10.1 25.2+ 0.9* 22.0+ 4.4
42 (10) 13.7+ 1.7 12.1+ 6.2 -- --
(30) 11.6+ 0.2* 25.1+ 3.3 32.8+ 1.2 -3.0+ 3.8
(100) 14.0+ 0.6 7.0+ 5.3 35.9+ 4.0 -11.5+ 5.3
43 (30) 10.0+ 0.2** 36.9+ 4.8 30.7+ 0.7 -0.3+ 3.9
(100) 10.7+ 0.9* 33.9+ 4.3 324+ 2.1 -0.5¢ 4.8
TFP (3 13.9+ 2.0 9.6+ 4.8 30.5+ 2.9 8.7t 4.1
(10) 8.1+ 0.8* 521+ 7.1 15.1+ 1.2** 52.7+ 3.7
(30) 2.2+ 1.3** 87.8+ 4.5 3.2+ 1.7** 89.7+ 4.8
| Cso 3.9 12,5+ 3.7
Control 22.6+ 1.7 -- 46.4+ 2.1 --
44 (30) 21.0+ 0.7 6.1+ 4.5 475+ 1.6 -3.2+ 8.0
(100) 18.6+ 2.9 18.9+ 7.3 48.0+ 6.6 -2.9+ 10.3
Control 14.8+ 1.0 -- 16.7+ 1.5 --
TFP (3 134+ 1.2 9.6+ 1.8 14.9+ 0.9 10.5¢ 2.2
(10) 8.5+ 1.3** 43.1+ 5.3 9.7+ 0.9* 39.7+ 9.8
(30) 5.1+ 0.4** 64.7+ 3.1 6.6+ 0.4** 59.5+ 5.2
| Cso 1.3 21.9+ 25




Control 42.5+ 0.8 -- 61.5+ 3.3 --
45 (10) 35.9+ 2.5* 154+ 45 56.7+ 54 8.1+ 44
(30) 36.7+ 2.6* 13.5+ 4.7 59.1+ 5.0 4.1+ 3.6
TFP (3) 35.2+ 0.8 16.8+ 2.2 55.7+ 5.3 8.9+ 1.9
(10) 22.7+ 1.6** 449+ 8.6 44.0+ 6.8 28.0+ 6.1
(30) 4.8+ 0.7** 88.6+ 2.7 2.0+ 2.2%* 96.9+ 4.1
| Cso 14.2+ 0.7 16.0+ 0.9
Control 24.5+ 0.3 -- 46.1+ 1.1 --
46 (30) 22.3+ 0.5 8.8+ 3.1 45.3+ 0.8 1.6+ 3.5
(100) 22.9+ 1.5 6.1+ 6.9 39.6+ 1.5 13.7+ 4.8
47 (30) 24.8+ 0.5 -1.4+ 3.2 43.3+ 2.6 6.1+ 5.0
(100) 21.0+ 0.9 14.5+ 2.9 41.3+ 3.2 10.5+ 6.4
48 (30) 21.8+ 0.9 10.9+ 4.5 43.6+ 3.4 5.6+ 5.8
(100) 20.7+ 1.0 155+ 42  41.3+ 33 10.9+ 5.1
50 (10) 22.1+ 0.8 9.9+ 3.0 42.0+ 2.6 8.9+ 45
(30) 14.6+ 1.4** 40.6+ 5.8 30.3+ 3.7** 34.3+ 7.8
(100) 10.9+ 1.8** 55.3+ 8.4 15.8+ 1.8** 66.0+ 3.1
1Cso 66.6+ 4.1 68.0+ 5.7
51 (30) 20.4+ 1.8 17.8+ 7.9  41.0+ 1.6 11.1+ 2.1
(100) 17.7+ 1.7** 278+ 7.0 32.3t+ 2.4** 30.0+ 5.0
52 (30) 21.1+ 0.7 13.9+ 3.1 41.2+ 2.4 10.7+ 3.8
(100) 22.3+ 1.8 9.1+ 8.1 37.2+ 2.4 19.3+ 54
TFP (10) 27.2+ 2.8 -10.9+ 125 49.1+ 2.7 -7.5+ 4.8
(30) 13.9+ 1.8** 43.3+ 8.2 24,1+ 5.2** 48.4+ 4.5
(100) 9.6+ 1.5** 60.9+ 7.0 11.7¢ 4.7** 74.9+ 8.6
ICso 24.4+ 0.5 22.8+ 0.5
Control 30.4+ 0.6 -- 64.8+ 1.6 --
53 (10) 24.2+ 2.6** 20.6+ 7.3 54.8+ 4.3 15.5+ 5.3
(30) 22.0+ 3.3** 27.9+ 9.7 49.5+ 5.2* 23.7+ 6.8
TFP (3 31.3+ 0.3 -1.0+ 21 63.9+ 5.8 26+ 2.1
(10) 23.7+ 1.4** 23.2+ 6.5 54.4+ 9.7 18.1+ 10.0
(20) 5.5+ 0.7** 82.0+ 2.6 2.0+ 1.3** 97.2+ 1.9
ICso 14.0+ 0.5 12.6+ 0.6

Neutrophil suspensions were preincubated at 37 with 0.5 % DMSO or test compounds in the
presence of cytochaasin B (5 y g/ml) for 3 min. Forty-five minutes after the addition of fMLP (1 p

M ), B -glucuronidase and lysozyme activities in the supernatant were determined. Trifluoperazine
(TFP) is a positive control. Values are presented as meant S.E., -- not determined. N=3-8. *: P<0.05,

**: P<0.01.



Table 15. The inhibitory effect of substituted furo[2,3-b]chromone-2-carboxylic acid
ethyl esters on rat neutrophil degranulation (in vitro)

Ry o)

COOCH,CH3

61: R1=Ry=R3=Rs=H 67: Ri=R,=R4s=H, Rs=OCH3;
62: R1=R,=R3=H, R/=CH3; 68: R1=R3=R,=H, R,=OCH3;
63: Ri=R,=Rs=H, R3=CH3; 70: Ri1=R,=R4=H, R;=Cl
64: Ri=Rs=Rs=H, R,=CH3; 71: Ri=R3=R4=H, R,=Cl
65: R:=R3=Rs=H, Ri=CH3; 72: R1=R3=Rs=H, R=Br

66: R1:R2:R3:H, R4:OCH3 73

' Ri=R3=R4s=H, R=l

Compound conc.

Percent Release

(mM) B -Glucuronidase (%inh) Lysozyme (%inh)
Control 15.1+ 0.9 -- 30.4+ 1.2 --
61 (10) 9.8+ 0.7** 37.5+ 3.9 -- --
(30) 11.9+ 1.4* 248+ 7.1  23.8+ 2.1* 7.3+ 7.0
(100) 7.4+ 1.1** 56.0+ 5.0 16.4+ 1.1** 34.1+ 5.9
I Cso 70.5+ 7.8
62 (10) 13.4+ 2.1* 12.5+ 10.2 -- --
(30) 9.9+ 0.3** 38.3+ 2.9 31.2+ 4.6 10.9+ 115
(100) 7.7+ 0.5** 52.1+ 2.8 24.2+ 2.7 29.7+ 5.8
I Cso 77.2+ 8.1
TFP (3 13.9+ 2.0 9.6+ 4.8 30.5+ 2.9 8.7+ 4.1
(10) 8.1+ 0.8* 521+ 7.1 15.1+ 1.2** 52.7+ 3.7
(30) 2.2+ 1.3** 87.8+ 4.5 3.2+ 1.7** 89.7+ 4.8
I Cso 14.3+ 3.9 12.5+ 3.7
Control 22.6+ 1.7 -- 46.4+ 2.1 --
63 (30) 17.9+ 1.1 206+ 1.1 448+ 1.1 3.2+ 2.7
(100) 17.3+ 1.8 23.7+ 35 49.2+ 6.0 -5.5+ 8.3
64 (30) 16.1+ 2.0 29.0+ 4.7 50.5+ 6.0 -8.8+ 10.8
(100) 14.9+ 1.6 34.4+ 3.0 29.4+ 3.4 36.3+ 8.0
Control 14.8+ 1.0 -- 16.7+ 1.5 --
TFP (3 134+ 1.2 9.6+ 1.8 14.9+ 0.9 10.5¢ 2.2



(10) 8.5+ 1.3** 43.1+ 5.3 9.7+ 0.9* 39.7+ 9.8
(30) 5.1+ 0.4** 64.7+ 3.1 6.6+ 0.4** 59.5+ 5.2
ICso 19.3+ 1.3 21.9+ 25
Control 21.6+ 0.6 -- 54.7+ 1.6 --
65 (10) 22.1+ 0.4 2.7+ 47 46.0+ 7.5 16.4+ 11.8
(30) 16.7+ 1.4** 22.1+ 8.4 40.7+ 4.3** 25.8+ 5.8
66 (10) 18.3+ 0.5** 15.0+ 5.2 43.9+ 5.6* 20.0+ 8.1
(30) 19.6+ 0.1* 8.9+ 3.2 479+ 4.5 12.6+ 5.9
67 (10) 19.4+ 0.6* 10.0+ 2.7 49.3+ 2.5 9.6+ 5.3
(30) 18.1+ 0.7** 15.9+ 3.0 48.3+ 3.3 11.6+ 5.1
68 (10) 17.9+ 0.3** 16.9+ 3.0 459+ 3.7 16.2+ 4.5
(30) 17.4+ 0.2%* 17.7+ 2.1 38.7+ 6.5** 27.8+ 10.1
TFP (3 24.8+ 2.0 -14.6x 12.7 64.9+ 6.7 -17.6+ 11.5
(10) 17.0+ 2.0** 21.3+ 114 45.6% 3.2 17.5+ 3.1
(30) 2.6+ 0.7** 87.8+ 3.4 1.3+ 2.7** 97.3t+ 4.9
| Cso 18.9+ 2.1 18.3+ 0.9
Control 32.5+ 0.4 -- 48.2+ 3.0 --
70 (10) 29.2+ 1.1 10.1+ 4.7 449+ 34 6.7+ 1.5
(30) 27.3+ 1.1 15.9+ 45 458+ 2.8 4.9+ 3.1
71 (10) 29.2+ 0.7 10.1+ 3.1  47.1+ 35 24+ 2.4
(30) 22.6+ 1.3** 30.6+ 3.6 38.3+ 5.1 20.9+ 7.0
72 (10) 30.5+ 0.5 6.1+ 0.8 51.2+ 3.0 -6.4+ 2.0
(30) 32.3+ 0.7 0.9+ 1.2 51.4+ 4.2 -6.4+ 3.1
73 (10) 32.7+ 2.3 -0.7+ 8.2 53.1+ 2.0 -10.7+ 5.1
(30) 31.3+ 0.5 38+ 14 48.4+ 3.3 -0.4+ 2.4
TFP (3 37.8+ 1.3 -14.6x 12.7 56.7+ 4.0 -17.6+ 11.5
(10) 24.9+ 1.3** 21.3+ 114 394+ 19 17.5+ 3.1
(30) 3.7+ 0.4** 87.8+ 3.4 1.1+ 1.6** 97.3t+ 4.9
| Cso 18.9+ 2.1 18.3+ 0.9

Neutrophil suspensions were preincubated at 37

with 0.5 % DMSO or test compounds in the

presence of cytochaasin B (5 y g/ml) for 3 min. Forty-five minutes after the addition of fMLP (1 p

M ), B -glucuronidase and lysozyme activities in the supernatant were determined. Trifluoperazine

(TFP) is a positive control. Values are presented as meant S.E., -- not determined. N=3-8. *: P<0.05,

**: P<0.01.



Table 16. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)furfurals
on rat neutrophil degranulation (in vitro)

R1
R COOR
Rs 9] 9] CHO
R4
81: R:CH3, R1:R2:R3:R4:H 88: R:CH3, R1:R3:R4:H, RZZOCHQ,

82: R=CH3, Ri=R,=R3=H, R\=CH3;  89: R=CH3, R,=R3=Rs=H, R1=OCH3
83: R=CHj3, Ri=R;=Rs=H, R3=CH3;  90: R=CH3, Ri=R,=Rs=H, R3=Cl

84: R=CHj3, Ri=Rs=Rs=H, R,=CH3;  91: R=CH3, Ri=R3=Rs=H, R,=Cl

85: R=C,Hs, R:=R3=Rs=H, R1=CH3z  92: R=CH3s, R1=R3=R4=H, R,=Br
86: R=CH3, R1=R;=R3=H, Ry=OCH3 93: R=CH3, R1=R3=R4=H, Ro>=I

87: R=CH3, R1=R>=Rs=H, Rs=OCH3

Percent Release
Compound conc.-------------- L e e L
(mM) B -Glucuronidase (%inh) Lysozyme (%inh)
Control 20.2+ 0.6 -- 25.6+ 0.7 --
81 (10) 18.3+ 0.6 94+ 4.1 21.9+ 0.5 14.3+ 0.8
(30) 16.5+ 0.6** 18.1+ 45 14.8+ 0.1** 419+ 1.9
82 (10) 19.8+ 0.6 1.8+ 2.8 33.7+ 3.3 -30.8+ 9.3
(30) 16.8+ 0.8** 17.6+ 4.7 20.8+ 1.2 18.1+ 7.7
83 (10) 17.1+ 0.6* 153+ 3.6 245+ 1.3 4.3+ 2.4
(30) 15.9+ 0.8** 21.2+ 6.0 16.1+ 2.2** 37.6+ 6.9
84 (10) 18.0+ 0.4 10.7+ 2.8 37.3+ 8.6 -43.6+ 8.0
(30) 15.1+ 0.4** 253+ 11 17.5+ 2.3** 321+ 7.0
85 (10) 18.4+ 1.2 9.0+ 45 329+ 1.3 -28.4+ 1.2
(30) 15.8+ 1.1* 216+ 7.8 20.7+ 14 18.5+ 85
TFP (3) 20.4+ 0.6 -0.8+ 0.2 275+ 0.8 -7.6+ 5.7
(10) 15.1*+ 0.6** 25.4+ 0.8 16.8+ 0.4** 34.4+ 0.3
(30) 2.4+ 0.4** 87.7+ 2.1 1.8+ 0.8** 925+ 34
| Cso 12.9+ 0.2 12.0+ 0.5
Control 31 5+ 1.5 - 60.5+ 3.7 -
86 (10) 25.3+ 1.0 19.6+ 1.7 60.7+ 5.1 -0.06+ 2.2



87

88

89

920

91

92

93

TFP

(30) 26.4+ 2.3
(10) 27.1+ 1.2
(30) 24.2+ 1.9*
(10) 28.6+ 2.4
(30) 22.6+ 0.8*
(10) 27.4+ 3.1
(30) 25.6+ 25
(10) 26.4+ 3.8
(30) 23.6+ 1.3*
(10) 31.4+ 1.9
(30) 29.2+ 2.3
(10) 245+ 2.9
(30) 22.8+ 1.7*
(10) 27.3+ 1.8
(30) 20.8+ 1.5%*
(3) 30.2+ 0.9
(10) 20.0+ 0.5**

(30) 4.5+ 0.4**
| Cso

16.5+ 3.3
13.8+ 0.5
23.2+ 3.2
9.4+ 34

28.2+ 2.0
133t 74
19.1+ 4.1
17.0+ 9.0
250+ 11
0.3+ 21

7.5+ 3.1

225+ 6.5
27.6x 2.1
134+ 1.5
341+ 24
3.4+ 2.6

35.1+ 51

85.9+ 1.2

11.3+ 0.8

59.5+ 7.5 2.4+ 6.6
60.5t 4.1 0.09+ 1.0
54.7 6.5 10.3£ 5.2
59.6% 4.2 1.6+ 2.7
50.8= 6.0 16.7+ 4.5
60.1+ 3.0 0.3+ 3.8
58.2+ 4.2 3.9t 1.8
56.3+ 10.0 8.0 12.5
53.2+ 5.7 12.4+ 4.4
61.1+ 3.3 -1.0+ 1.6
56.4+ 4.4 6.9t 2.0
-14+ 49 -14+ 49
54.9+ 3.4 9.1+ 1.7
59.7+ 2.7 1.1+ 23
49.5+ 2.3 18.1+ 1.3
58.3+ 0.8 2.6+ 54
32.9+ 1.0** 447+ 4.6
9.3+ 1.1** 84.8+ 3.7
11.0+ 0.2

Neutrophil suspensions were preincubated at 37
presence of cytochaasin B (5 y g/ml) for 3 min. Forty-five minutes after the addition of fMLP (1 p

M ), B -glucuronidase and lysozyme activities in the supernatant were determined. Trifluoperazine

with 0.5 % DMSO or test compounds in the

(TFP) is a positive control. Values are presented as mean+ S.E., N=3. *: P<0.05, **: P<0.01.



Table 17. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)-2-

101: R=CH3, R1=R>=R3=Rs=H

102: R=CH3, R1=R»=R3=H, Rs=CH3;
103: R=CH3, R1=R>=Rs=H, R3=CH3;
104: R=CH3, R1=R3=Rs=H, R,=CH3;

furanacrylic acids on rat neutrophil degranulation (in vitro)
R1

R COOR
Rs O/Q\CH:CH—COOH
R4
106: R:CH3, R:=R,=R3=H, R4:OCH3

105: R:C2H5, R>=R3=R,=H, R1:CH3

107: R:CH3, R1=R,=R,=H, R3:OCH3
108: R:CH3, R:1=R3=R4=H, RZZOCHQ,
109: R:CH3, R>=R3=R,=H, R1:OCH3

Percent Release
Compound conc.-------------- et
(mM) B -Glucuronidase (%inh) Lysozyme (%inh)
Control 20.2+ 0.6 -- 25.6+ 0.7 -
101 (10) 19.9+ 0.8 1.5+ 5.7 47.9+ 4.8** -85.9+ 13.6
(30) 18.4+ 0.9 8.8+ 5.6 41.1+ 5.1* -59.1+ 15.6
102 (10) 19.6+ 0.5 29+ 1.3 40.1+ 5.7* -55.2+ 12.3
(30) 21.5+ 0.8 -59+ 1.6 40.2+ 8.1 -55.2+ 17.8
103 (10) 16.5+ 0.5** 18.4+ 2.0 41.3+ 4.2%* -60.4+ 11.9
(30) 15.9+ 0.5** 21.3+ 0.2 33.9+ 7.1 -30.6+ 15.7
104 (10) 18.4+ 0.5 9.0+ 1.3 40.8+ 4.6* -58.4+ 13.8
(30) 18.0+ 0.4 10.7+ 24 37.6t 5.6 -45.5¢ 18.0
105 (10) 19.7+ 0.2 23+ 19 37.3+ 3.4* -45.0+ 8.9
(30) 21.3+ 0.7 5.2+ 1.1 33.6x 0.5 -31.4+ 6.1
TFP (3) 20.4+ 0.6 -0.8+ 0.2 27.5+ 0.8 -7.6+ 5.7
(10) 15.1* 0.6** 25.4+ 0.8 16.8+ 0.4** 34.4+ 0.3
(30) 2.4+ 0.4** 87.7+ 2.1 1.8+ 0.8** 925+ 34
| Cso 12.9+ 0.2 12.0+ 0.5
Control 31 5+ 1.5 - 60.5+ 3.7 -
106 (10) 31.2+ 2.0 1.1+ 2.1 63.2+ 2.5 -4.6x 3.1
(30) 28.4+ 4.1 10.6+ 8.9 58.9+ 6.3 3.0+ 7.1
107 (10) 32.6+ 2.7 -3.0+ 4.1 63.7+ 2.8 -5.,5+ 3.9



(30) 29.8+ 1.9 5.6+ 1.8 61.5+ 2.1 -1.9+ 2.8

108 (10) 33.6+ 2.6 -6.3t 4.0 62.4+ 2.8 -3.4+ 2.8
(30) 31.8+ 2.0 -0.7+ 1.8 63.5+ 2.7 5.2+ 2.7

109 (10) 358+ 1.9 -13.6+ 1.7 64.2+ 24 -6.3t 24
(30) 35.3+ 26 -11.8+ 35 63.1+ 2.8 -45+ 2.3

TFP (3) 30.2+ 0.9 3.4+ 2.6 58.3+ 0.8 26+ 54
(10) 20.0+ 0.5** 35.1+ 5.1 32.9t 1.0** 447+ 4.6
(30) 45+ 0.4** 85.9+ 1.2 9.3 1.1** 84.8+ 3.7
1Cso 11.3+ 0.8 11.0+ 0.2

Neutrophil suspensions were preincubated at 37 with 0.5 % DMSO or test compounds in the
presence of cytochaasin B (5 y g/ml) for 3 min. Forty-five minutes after the addition of fMLP (1 p
M ), B -glucuronidase and lysozyme activities in the supernatant were determined. Trifluoperazine
(TFP) is a positive control. Values are presented as mean+ S.E., N=3. *: P<0.05, **: P<0.01.



Table 18. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)-2-furanacrylic

acids on rat neutrophil degranulation (in vitro)

R1
R COOH
/A
R3 Q/Q\ CH=CH—COOH
R4
111: R1=R>=R3=Rs=H 118: R1=R3=Rs=H, R,=0OCH3;
112: Ri1=R,=R3=H, R/=CH3; 120: Ri1=R,=R4=H, R3=Cl
113: Ri1=R=Rs=H, R3=CH3; 121: Ri=R3=R4=H, R,=Cl
114: R1=R3=Rs=H, R,=CH3; 122: R1=R3=R4s=H, R,=Br
116: R1=R>=R3=H, R4=0CHg3 123: R1=R3=Rs=H, R.=I
117: Ri=R,=Rs=H, R3=0OCH3;
Percent Release
Compound conc.-------------- L e e L
(mM) B -Glucuronidase (%inh) Lysozyme (%inh)
Control 20.2+ 0.6 - 25.6+ 0.7 -
111 (10) 19.7+ 1.2 2.7+ 4.0 41.0+ 6.9 -58.6+ 14.8
(30) 20.4+ 0.8 -0.6+ 1.8 37.2+ 7.8 -43.5+ 16.8
112 (10) 16.2+ 1.8 19.2+ 11.0 45.0+ 3.7** -74.8+ 94
(30) 19.7+ 0.7 2.5+ 4.6 43.0+ 6.5** -66.5+ 14.9
113 (10) 21.1+ 0.6 -4.2¢ 27 374+ 4.2 -45.2+ 12.5
(30) 15.7+ 1.9* 217+ 111 357+ 4.6 -38.4+ 14.1
114 (10) 20.0+ 0.9 0.7+ 5.8 34.1+ 1.9 -33.7+ 119
(30) 20.7+ 1.7 -3.0+ 109 35.1+ 0.9 -37.5¢ 8.0
TFP (3) 20.4+ 0.6 -0.8+ 0.2 275+ 0.8 -7.6x 5.7
(10) 15.1+ 0.6** 25.4+ 0.8 16.8+ 0.4** 34.4+ 0.3
(30) 2.4+ 0.4** 87.7+ 2.1 1.8+ 0.8** 925+ 34
| Cso 12.9+ 0.2 12.0+ 0.5
Control 315+ 1.5 - 60.5+ 3.7 -
116 (10) 28.6+ 2.2 9.3+ 2.9 65.8+ 1.7 -9.3+ 5.0
(30) 28.3+ 2.0 10.4+ 2.8 63.1+ 1.7 -4.7+ 3.4
117 (10) 31.3+ 1.8 0.7+ 1.7 64.3+ 0.9 -6.8+ 5.1
(30) 29.6+ 1.6 6.2+ 0.7 64.6+ 1.0 -7.4+ 5.1



118 (10) 30.6+ 1.3 28t 11 644t 15 -6.9+ 4.3
(30) 30.1+ 2.3 48t 29 627t 25 -39t 25

120 (10) 32.9+ 2.8 41+ 39 603t 11 -0.1% 4.5
(30) 33.2¢ 3.1 49t 53 629t 16 4.3+ 3.6

121 (10) 353+ 2.3 117+ 25 634t 23 5.1+ 2.8
(30) 32.4+ 256 25t 36 599t 27 0.8+ 2.1

122 (10) 37.0+ 2.4 -17.2+ 24 641+ 28 -6.2+ 3.1
(30) 35.2¢ 3.4 113t 59 6L6t 23 2.2+ 4.8

123 (10) 28.7+ 3.0 9.2t 58 619t 0.8 2.9+ 4.9
(30) 285+ 2.1 9.8t 25  6Ll4t 2.0 1.7+ 3.2

TFP (3) 30.2¢ 0.9 34t 26 583t 08 2.6+ 5.4
(10) 20.0t 0.5** 351+ 51 329t 1.0°* 447+ 46
(30) 45% 0.4%* 859+ 1.2 9.3t 1.1** 84.8+ 3.7
Cso 11.3+ 0.8 11.0+ 0.2

Neutrophil suspensions were preincubated at 37 with 0.5 % DMSO or test compounds in the
presence of cytochaasin B (5 y g/ml) for 3 min. Forty-five minutes after the addition of fMLP (1 p
M ), B -glucuronidase and lysozyme activities in the supernatant were determined. Trifluoperazine

(TFP) is a positive control. Values are presented as meant+ S.E., N=3. *: P<0.05, **: P<0.01.



() fMLP
21-33 41-48 50-53 61-68 70-73 81-93 101-109
111-114 116-118 120-123  fMLP

superoxide formation (

Table19 Table?24) 30 MM 23 26 27 30
31 44-46 48 51-53 61 62 65-68 70 72 73 81 83-91
101 108 117 118 120 ( 20-47%
) 25 28 32 50 64 71 92 93

superoxide formation 1Csg
15.0+1.9nM  39.9+28nM 24.3t51nmM  354+8.0nM 45.0+£35
MM 244+15 M 134429 nM 19.6+5.6 nM

ethyl 5-(2-alkoxycarbonyl substituted
phenoxy)-furan-2-carboxylates (21-33) 5-(2'-carboxyl substituted
phenoxy)-furan-2-carboxylic acids (41-48  50-53) substituted
furo[2,3-b]-chromone-2-carboxylic acid ethyl esters (61-68 70-73)
5-(2'-alkoxycarbonyl substituted phenoxy)furfurals (81-93)
ethyl 5-(2-alkoxycarbonyl  substituted
phenoxy)furan-2-carboxylates (21-33)
ethyl
5-(2'-ethoxycarbonyl-3'-methyl-phenoxy)furan-2-carboxylate (25) 1Csg
= 15.0+1.9 nM trifluoperazine 1Cso= 14.7+ 0.4 nM
ethyl  5-(2-methoxy-carbonyl-4'-methoxyphenoxy)furan-2-carboxylate
(28) I1Cs= 39.9+42.8 nM trifluoperazine 1C5p= 20.1+1.5 nM
ethyl
5-(2'-methoxycarbonyl-4'-bromophenoxy)furan-2-carboxylate (32) 1Csg
=24.3t5.1 MM trifluoperazine 1Csp=20.1+1.5 nM

5-(2'-carboxyl
substituted phenoxy)furan-2-carboxylic acids (41-48 50-53)

5-(2'-carboxyl-5'-chlorophenoxy)furan-2-carboxylic acid (50) 1Cs =
35.4+8.0 nM trifluoperazine 1Cso=20.1+1.5nM

substituted
furo[2,3-b]chromone- 2-carboxylic acid ethyl esters (61-68 70-73)
ethyl



6-chlorofuro[2,3-b]chromone- 2-carboxylate (71) 1Cso = 24.4+1.5 nM
trifluoperazine 1Cs5p=12.9+1.0 nM

5-(2'-alkoxycarbonyl
substituted phenoxy)furfurals (81-93)

5-(2'-methoxycarbonyl-4'-bromophenoxy)furfural (92) [1Csy = 13.4+2.9
n trifluoperazine 1G5y = 6.240.3 nM
5-(2'-methoxycarbonyl-4'-iodophenoxy)furfural (93) 1Cg = 19.615.6
nv trifluoperazine 1Cso= 6.2+0.3 nM



Table 19. The inhibitory effect of ethyl 5-(2-alkoxycarbonyl substituted phenoxy)-
furan-2-carboxylates on rat neutrophil superoxide formation (in vitro)

R1
R COOR
Rs Q/Q\COOCHZCHg
R4
21: R:CH3, R:1=R,=R3=R;=H 28: R:CH3, R:1=R3=R4=H, RZZOCHQ,

22: R=CH3, R1=R»=R3=H, Ri==CH3;  29: R=CHj3, R:=R3=Rs=H, R;=OCH3;
23: R=CHj3, Ri=R,=Rs=H, Rs=CH3  30: R=CHj3, R1=R,=R4s=H, Rs=Cl

24: R=CHj3, R1=R3=Rs=H, R,=CH3;  31: R=CHj3, R1=R;=R4s=H, R,=Cl

25: R=C;Hs, Ro=R3=Rs=H, Ri=CH3  32: R=CH3, R1=R3=Rs=H, R=Br
26: R=CH3, R1=R;=R3=H, Ry=OCH3 33: R=CHj3, R1=R3=R4=H, Ro>=I

27: R=CH3, R1=R>=R4s=H, R3=OCH3;

Superoxide Formation
COmMPOUNG  CONC. === === oo

(mM) nmol/10°cells/30 min (%inh)
Control 0.9+ 0.1 --
21 (30) 0.9+ 0.0 -1.2+ 2.3
(100) 0.6+ 0.0 6.6+ 6.6
22 (30) 0.8+ 0.1 149+ 24
(100) 0.7+ 0.0* 23.3+ 6.3
23 (30) 0.8+ 0.1 20.0+ 2.1
(100) 0.6+ 0.1* 36.4+ 1.4
TFP (3) 0.5+ 0.1** 35.7+ 2.2
(5) 0.2+ 0.0** 71.4+ 3.4
(20) 0.1+ 0.0** 85.7+ 1.0
ICso 4.3+ 0.3
Control 1.25+ 0.21 --
24 (30) 1.02+ 0.21 19.8+ 3.9
(100) 0.80+ 0.11 34.7+ 4.7
Control 1.30+ 0.17 --
TFP (3) 1.10+ 0.27 17.8+ 1.2
(10) 0.20+ 0.03** 84.5+ 1.2
(30) 0.05+ 0.04** 96.1+ 3.2



| Cso 9.4+ 2.2
Control 2.15+ 0.23 --
25 (3 1.61+ 0.26 24.8+ 7.9
(10) 1.31+ 0.24** 40.5+ 8.1
(30) 0.52+ 0.09** 76.5+ 1.8
I Cso 15.0+ 1.9
TFP (1) 259+ 0.15 29.4+ 12.0
(10) 0.47+ 0.08** 77.1+ 7.2
(30) 0.12+ 0.03** 93.0+ 3.0
[ Cso 14.7+ 0.4
Control 1.68+ 0.20 --
26 (30) 1.31+ 0.25 23.3+ 6.7
(100) 1.13+ 0.22* 332+ 75
27 (30) 1.04+ 0.15* 38.4+ 2.9
(100) 0.94+ 0.25** 47.7+ 10.1
28 (3) 1.26+ 0.08 14.6+ 8.5
(10) 0.88+ 0.03** 48.8+ 2.8
(30) 0.85+ 0.08** 49.7+ 25
(100) 0.53+ 0.16** 71.2+ 9.7
| Cso 39.9+ 2.8
TFP (3) 1.52+ 0.04 3.1+ 5.3
(10) 1.05+ 0.04* 33.0+ 5.2
(30) 0.52+ 0.04** 69.5+ 10.4
I Cso 20.1+ 1.5
Control 5.47+ 0.57 --
29 (10) 4.93+ 0.67 9.7t 7.6
(30) 5.12+ 0.96 15.6+ 12.2
TFP (3) 4.12+ 0.04 24.3+ 1.9
(10) 1.16+ 0.08** 78.1+ 54
(30) 0.02+ 0.05** 99.1+ 3.3
| Cso 6.2+ 0.3
Control 1.68+ 0.20 --
30 (30) 1.26+ 0.22 25.3+ 7.6
(100) 1.38+ 0.24 18.9+ 7.7
31 (30) 1.05+ 0.20** 39.0+ 5.6
(100) 1.13+ 0.21* 33.9+ 7.8
32 (1) 1.23+ 0.14 155+ 7.3
(3) 0.89+ 0.12** 44.0+ 5.8
(10) 0.80+ 0.12** 54.1+ 5.0
(30) 0.64+ 0.09** 61.2+ 5.8
| Cso 24.3+ 5.1
TFP (3) 1.52+ 0.04 3.1+ 5.3
(10) 1.05+ 0.04* 33.0+ 5.2
(30) 0.52+ 0.04** 69.5+ 10.4



1Cso 20.1+ 15

Control 1.59+ 0.05 --

33 (10) 1.23+ 0.18* 225+ 13.1
(30) 2.08+ 0.03** -30.7+ 3.5

TFP (3) 1.27+ 0.22 20.5+ 5.3
(10) 0.91% 0.16** 42.9+ 2.8
(30) 0.03+ 0.02** 98.2+ 0.9
1Cso 13.0+ 0.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochaasin B (5 ng/ml) for 3 min. Fifteen minutes after the addition of fMLP (0.3 M),
the absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are
presented as meant S.E., N=3-7. *: P<0.05, **: P<0.01.



Table 20. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)furan-2-
carboxylic acids on rat neutrophil superoxide formation (i vitro)

41:
42:
43:
44:
45:
46:

R1

R COOH

.

R 0
R4

Ri=R>=R3=Rs=H

R1=R>=Rs=H, Rs=CH3;
R1=R>=Rs=H, R3s=CH3;
R1=Rs=Rs=H, R,=CH3;
Ro=Rs=Rs=H, Ri=CH3;

47:
48:
50:
51:
52:

R1=R>=Rs=H, Rs=0OCH3; 53:

o COOH

R1=R>=Rs=H, Rs=OCH3
R1=Rs=Rs=H, R,=0OCH3
Ri1=R,=Rs,=H, Rs=Cl
R1=Rs=Rs=H, R,=Cl
R1=Rs=R4=H, R=Br
R1=Rs=R4=H, R>=I

Compound conc.

Superoxide Formation

(mM) nmol/10°cells/30 min (%inh)
Control 0.9+ 0.1 --
41 (30) 0.9+ 0.0 -4.8+ 2.3
(100) 1.0+ 0.1 -9.1+ 8.3
42 (30) 0.9+ 0.1 5.9+ 2.9
(100) 0.7+ 0.0 21.9+ 25
43 (30) 1.0+ 0.2 0.0+ 6.3
(100) 0.7+ 0.0 231+ 7.1
TFP (3) 0.5+ 0.1** 35.7+ 2.2
(5) 0.2+ 0.0** 71.4+ 3.4
(20) 0.1+ 0.0** 85.7+ 1.0
ICso 4.3+ 0.3
Control 1.29+ 0.22 --
44 (30) 0.83+ 0.06 31.5+ 84
(100) 0.72+ 0.12 440+ 1.7
Control 1.30+ 0.17 --
TFP (3) 1.10+ 0.27 17.8+ 1.2
(10) 0.20+ 0.03** 84.5+ 1.2
(30) 0.05+ 0.04** 96.1+ 3.2
ICso 9.4+ 2.2




Control 2.15+ 0.23

45 (10) 1.36+ 0.17** 36.6+ 3.7
(30) 1.40+ 0.20** 35.2+ 3.8
TFP (1) 259+ 0.15 29.4+ 12.0
(10) 0.47+ 0.08** 77.1+ 7.2
(30) 0.12+ 0.03** 93.0+ 3.0
[ Cso 14.7+ 0.4
Control 1.68+ 0.20 --
46 (30) 1.14+ 0.24* 28.2+ 6.0
(100) 1.11+ 0.25* 36.8+ 9.8
47 (30) 1.31+ 0.04 11.6+ 7.5
(100) 1.05+ 0.19* 38.4+ 5.0
48 (30) 1.20+ 0.09 26.3+ 8.0
(100) 1.00+ 0.12* 37.9+ 9.1
50 (10) 1.19+ 0.03 26.7+ 9.7
(30) 0.81+ 0.04** 49.9+ 4.3
(100) 0.46+ 0.09** 75.2+ 5.0
| Cso 35.4+ 8.0
51 (10) 1.18+ 0.05 20.3+ 8.2
(30) 0.96+ 0.10** 41.3+ 6.5
(100) 0.77+ 0.06** 57.4+ 6.3
| Cso 72.6+ 8.9
52 (30) 1.11+ 0.04* 38.6+ 6.4
(100) 0.98+ 0.09** 40.1+ 6.1
TFP (3) 1.52+ 0.04 3.1+ 5.3
(10) 1.05+ 0.04* 33.0+ 5.2
(30) 0.52+ 0.04** 69.5+ 10.4
I Cso 20.1+ 1.5
Control 1.59+ 0.05 --
53 (10) 1.27+ 0.10* 19.7+ 8.6
(30) 1.06+ 0.07** 33.6+ 5.1
TFP (3 1.27+ 0.22 20.5+ 5.3
(10) 0.91+ 0.16** 42,9+ 2.8
(30) 0.03+ 0.02** 98.2+ 0.9
| Cso 13.0¢ 0.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochadasin B (5 ng/ml) for 3 min. Fifteen minutes after the addition of fMLP (0.3 M),
the absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are
presented as meant S.E., N=3-7. *: P<0.05, **: P<0.01.



Table 21. The inhibitory effect of substituted furo[2,3-b]chromone-2-carboxylic acid
ethyl esters on rat neutrophil superoxide formation (in vitro)

Ry o)

COOCH,CH3

61: R1=Ry=R3=Rs=H 67: Ri=R,=R4s=H, Rs=OCH3;
62: Ri=R,=R3=H, R/=CH3; 68: R1=R3=R,=H, R,=OCH3;
63: Ri=R,=Rs=H, Rs3=CH3; 70: Ri1=R,=R4=H, R;=Cl

64: Ri=Rs=Rs=H, R,=CH3; 71: Ri=R3=R4=H, R,=Cl

65: R:=R3=Rs=H, Ri=CH3; 72: R1=R3=Rs=H, R=Br
66: R1=R,=R3=H, R/=OCH3; 73: R1=R3=Rs=H, R=I

Superoxide Formation
Compound conc.----- e

(M) nmol/10°cells/30 min (%inh)
Control 0.9+ 0.1 --
61 (10) 1.0+ 0.0 -6.1+ 3.1
(30) 0.6+ 0.0%* 34.3+ 35
(100) 0.4+ 0.1** 549+ 1.9
ICso 75.9+ 3.9
62 (10) 0.8+ 0.1 2.5+ 3.1
(30) 0.5+ 0.0%* 42.2+ 35
(100) 0.3+ 0.1** 65.5+ 7.9
I Cso 57.6x 4.1
TFP (3) 0.5+ 0.1** 35.7+ 2.2
(5) 0.2+ 0.0** 71.4+ 3.4
(10) 0.1+ 0.0** 85.7+ 1.0
ICso 4.3+ 0.3
Control 1.25+ 0.21 --
63 (30) 1.29+ 0.24 -3.2+ 9.6
(100) 0.82+ 0.16 34.8+ 5.0
Control 1.63+ 0.05 --
64 (10) 1.24+ 0.12* 245+ 5.1
(30) 0.73+ 0.06** 549+ 5.9



(100) 0.42+ 0.07** 73.7 4.3

| Cso 45.0+ 3.5
Control 1.30+ 0.17 --
TFP (3) 1.10+ 0.27 17.8+ 1.2
(10) 0.20+ 0.03** 84.5+ 1.2
(30) 0.05+ 0.04** 96.1+ 3.2
| Cso 9.4+ 2.2
Control 2.02+ 0.34 --
65 (10) 1.54+ 0.44 24.8+ 14.1
(30) 1.50+ 0.48 28.1+ 12.3
66 (10) 1.46+ 0.26 28.1+ 1.2
(30) 1.27+ 0.37* 39.9+ 8.6
67 (10) 1.32+ 0.38* 37.5+ 8.6
(30) 1.41+ 043 32.5+ 9.8
68 (10) 1.37+ 0.30* 33.9+ 4.9
(30) 1.07+ 0.11** 45.9+ 3.0
TFP (3 2.42+ 0.10 -29.4+ 12.0
(10) 0.44+ 0.05** 77.1+ 7.2
(30) 0.10+ 0.08** 93.0+ 3.0
I Cso 14.7+ 0.4
Control 1.83+ 0.05 --
70 (10) 1.55+ 0.06 15.3+ 1.7
(30) 1.16+ 0.02** 36.7+ 1.5
71 (10) 1.49+ 0.05 18.6+ 0.4
(20) 1.01+ 0.08** 44.3+ 5.8
(30) 0.73+ 0.03** 60.1+ 2.8
I Cso 24.4+ 1.5
72 (10) 1.78+ 0.13 3.0+ 4.2
(30) 1.34+ 0.12* 24.7+ 7.4
73 (10) 1.42+ 0.15 21.7+ 10.4
(30) 1.08+ 0.04** 41.2+ 0.7
TFP (3) 2.50+ 0.42 -30.2+ 11.7
(10) 1.09+ 0.28 405+ 11.1
(30) 0.11+ 0.06** 93.6+ 3.3
[ Cso 12.9+ 1.0

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochadasin B (5 ng/ml) for 3 min. Fifteen minutes after the addition of fMLP (0.3 M),
the absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are
presented as meant S.E., N=3-6. *: P<0.05, **: P<0.01.



Table 22. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)furfurals
on rat neutrophil superoxide formation (in vitro)

R1
R COOR
Rs 9] 9] CHO
R4
81: R:CH3, R1:R2:R3:R4:H 88: R:CH3, R1:R3:R4:H, RZZOCHQ,

82: R=CHj3, Ri=R,=R3=H, Rs=CH3;  89: R=CH3, R,=R3=R4s=H, R1=OCH3
83: R=CHj3, Ri=R;=Rs=H, R3=CH3;  90: R=CH3, Ri=R,=Rs=H, R3=Cl

84: R=CHj3, Ri=Rs=Rs=H, R,=CH3;  91: R=CH3, Ri=R3=Rs=H, R,=Cl

85: R=C,Hs, Ro=R3=Rs=H, R1=CH3z  92: R=CH3s, Ri1=R3=R4=H, R,=Br
86: R=CH3, R1=R;=R3=H, Ry=OCH3 93: R=CH3, R1=R3s=R4=H, Rx>=I

87: R=CH3, R1=R>=Rs=H, R;=OCH3

Superoxide Formation
Compound conc.-------------- L e e L

(mM) nmol/10°cells/30 min (%inh)
Control 2.40+ 0.23 .
81 (10) 1.85t 152 24.29+ 6.8
(30) 1.52+ 0.37* 38.5t 8.9
82 (10) 2.18+ 0.34 9.8+ 85
(30) 1.97+ 0.33 17.9+ 10.0
83 (10) 1.42+ 0.14* 40.7+ 0.7
(30) 1.43+ 0.12* 38.2+ 10.3
84 (10) 1.51+ 0.10* 36.6x 2.7
(30) 1.60+ 0.10* 32.6x 2.6
85 (10) 1.81+ 0.05 23.2+ 7.6
(30) 1.70+ 0.01 27.9+ 5.9
TEP (3) 181+ 0.04* 24.3+ 1.9
(10) 0.51% 0.08** 78.1+ 5.4
(30) 0.01% 0.05** 99.1+ 3.3
1Cso 6.2+ 0.3

Control 5.47+ 0.57 .



86 (10) 3.93t 0.43* 27.6+ 6.1

(30) 3.40+ 0.44** 36.7+ 9.3
87 (10) 3.61 0.57** 33.8t 7.5
(30) 2.94+ 0.37** 45.9+ 5.0
88 (10) 3.72+ 0.62** 316+ 9.0
(30) 2.90+ 0.35** 46.5+ 7.7
89 (10) 3.80+ 0.60** 30.4+ 7.6
(30) 3.02+ 0.29** 43.6+ 8.0
90 (10) 3.80% 0.51** 30.1t 6.6
(30) 2.99+ 0.35** 44.8+ 6.3
91 (10) 4.33+ 0.59 20.8+ 6.5
(30) 3.83t+ 0.37* 20.3+ 6.4
92 (3) 3.95+ 0.29* 27.3+ 2.4
(10) 2.96 0.16** 45.2+ 3.0
(30) 1.88+ 0.12** 64.8+ 4.6
1Cso 13.4+ 2.9
93 (3) 3.81+ 0.27* 29.3t 6.0
(10) 3.28+ 0.21** 39.1+ 4.4
(30) 2.34+ 0.12** 56.7+ 2.9
1Cso 19.6+ 5.6
TFP (3) 4.12+ 0.04 24.3t 1.9
(10) 1.16+ 0.08** 78.1% 54
(30) 0.02+ 0.05** 99.1+ 3.3
I Cso 6.2+ 0.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochadasin B (5 ng/ml) for 3 min. Fifteen minutes after the addition of fMLP (0.3 M),
the absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are
presented as meant S.E., N=3-5. *: P<0.05, **: P<0.01.



Table 23. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)-2-
furanacrylic acids on rat neutrophil superoxide formation (in vitro)

Ry
R COOR
Rs O/Q\CH:CH—COOH
R4
101: R=CHs, Ri=R,=Ry=R,=H 106: R=CHs, R,;=R,=R;=H, Re=OCHs

102: R=CHj3, R1=R,=R3=H, Ry=CHz 107: R=CH3s, R1=R>=Rs=H, Rs=0OCHj3
103: R=CHj3, R1=R,=R4=H, Rs=CHz 108: R=CH3, R1=R3=Rs=H, R,=0OCHj3
104: R=CH3, R1=R3=R4=H, R;=CHz 109: R=CH3, R=R3:=Rs=H, R;=0OCHj3
105: R=C;Hs, Ro=R3=R4=H, R1=CH3

Superoxide Formation
COMPOUNI  CONC. === === = m e oo oo e e

(mM) nmol/10°cells/30 min (%inh)
Control 2.40+ 0.23 .
101 (10) 2.11+ 0.22 12.0+ 1.3
(30) 1.82+ 0.14 23.7+ 2.0
102 (10) 2.12+ 0.05 9.6+ 10.3
(30) 1.93+ 0.06 17.6+ 8.4
103 (10) 2.42+ 0.13 -1.8+ 4.2
(30) 2.33+ 0.18 2.5+ 2.2
104 (10) 2.53+ 0.11 -6.5+ 5.2
(30) 2.09+ 0.14 12.1+ 3.7
105 (10) 2.34t 0.41 3.9+ 7.5
(30) 2.43+ 0.09 2.4+ 56
TFP (3) 1.81+ 0.04* 24.3+ 1.9
(10) 0.51% 0.08** 78.1+ 5.4
(30) 0.01% 0.05** 99.1+ 3.3
1Cso 6.2+ 0.3
Control 5.47+ 0.57 -
106 (10) 4.42+ 0.42 17.8+ 9.5
(30) 4.03+ 0.36 25.6+ 4.9



107 (10) 4.40t 0.43 18.4+ 8.8

(30) 4.69+ 0.35 12.5+ 10.5

108 (10) 4.61* 0.56 15.4+ 7.0
(30) 4.22+ 0.43 22.2+ 6.3

109 (10) 4.41% 0.62 19.2+ 7.5
(30) 4.44+ 0.59 17.9+ 10.4

TFP (3) 4.12+ 0.04 24.3t 1.9
(10) 1.16+ 0.08** 78.1% 54
(30) 0.02+ 0.05** 99.1+ 3.3
| Cso 6.2+ 0.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochdasin B (5 ng/ml) for 3 min. Fifteen minutes after the addition of fMLP (0.3 M),
the absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are
presented as meant S.E., N=3-5. *: P<0.05, **: P<0.01.
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Table 24. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)-2-furanacrylic

111
112
113
114
116
117

acids on rat neutrophil superoxide formation (in vitro)

R1
R COOH
Rs O/Q\ CH=CH—COOH
Ry
: Ri=R>=R3=Rs=H 118: R1=R3=R;,=H, R,=0OCHj3;
: Ri=R>=R3=H, Rs=CH3 120: R1=R»=R4=H, R;=Cl
: Ri=R>=R4=H, R3=CH3 121: R1=R3=R4=H, R,=ClI
: Ri=Rs=R4=H, Ry=CH3 122: Ri=R3=R4=H, R=Br
: Ri=R>=R3=H, Rs=0CHj3 123: R1=R3=R4=H, R.=I

' Ri=R,=Rs=H , R3:OCH 3

Superoxide Formation

COMPOUNA  CONC. === === === = m o mmm omoeeeeeeeeeeeeeeeeeeee-

(mM) nmol/10°cells/30 min (%inh)
Control 2.40+ 0.23 .
111 (10) 2.03t 0.15 145+ 6.9
(30) 2.37+ 0.14 0.3+ 4.3
112 (10) 2.28+ 0.23 5.1+ 2.4
(30) 2.16 0.10 7.6% 12.6
113 (10) 2.18+ 0.16 7.7+ 9.8
(30) 2.07+ 0.19 13.2+ 3.7
114 (10) 2.49+ 0.13 4.7+ 6.1
(30) 2.35+ 0.06 0.8+ 6.6
TEP (3) 1.81+ 0.04* 24.3+ 1.9
(10) 0.51% 0.08** 78.1+ 5.4
(30) 0.01% 0.05** 99.1+ 3.3
1Cso 6.2+ 0.3
Control 5.47+ 0.57 -
116 (10) 4.66t 0.75 14.6+ 10.5
(30) 4.57+ 0.63 15.8+ 8.9
117 (10) 4.69+ 0.67 13.7+ 10.0
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(30) 3.76 0.03* 29.4+ 8.7

118 (10) 3.96+ 0.86* 29.5+ 8.9
(30) 3.68t 0.75%* 34.1+ 7.3

120 (10) 4.50+ 0.65 17.2+ 9.2
(30) 4.07+ 0.54 24.5+ 10.0

121 (10) 5.01+ 0.48 7.8+ 4.8
(30) 4.65¢ 0.50 14.2+ 7.6

122 (10) 4.89t 0.57 9.9+ 83
(30) 4.52+ 0.49 16.5+ 8.5

123 (10) 4.91+ 0.68 10.0+ 7.9
(30) 4.57+ 0.65 15.9+ 9.4

TFP (3) 4.12+ 0.04 243+ 1.9
(10) 1.16+ 0.08** 78.1+ 5.4
(30) 0.02+ 0.05+* 99.1+ 33
Cso 6.2+ 0.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochadasin B (5 ng/ml) for 3 min. Fifteen minutes after the addition of fMLP (0.3 M),
the absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are
presented as meant S.E., N=3-5. *: P<0.05, **: P<0.01.
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21-33 41-48 50-53 61-68 70-73 81-93 101-109
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superoxide formation (
Table 25  Table 30) 30 MM 26 28 45
65 66 70 81 83 ( 20-34%

)
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Table 25. The inhibitory effect of ethyl 5-(2-alkoxycarbonyl substituted phenoxy)-
furan-2-carboxylates on rat neutrophil superoxide formation (in vitro)

Ry
R COOR
Rs O/Q\COOCHZCHg
R4
21: R:CH3, R:1=R,=R3=R,s=H 28: R:CH3, R:1=R3=R4=H, RZZOCHQ,

22: R=CH3, R1=R>=R3=H, Ri=CH3;  29: R=CH3, R;=R3=Rs=H, Ri=OCH3;
23: R=CHj3, Ri=R,=R4=H, Rs=CH3  30: R=CHj3, R1=R,=R4s=H, Rs=Cl

24: R=CHj3, R1=R3=Rs=H, R,=CH3;  31: R=CHj3, R1=R3=R4s=H, R,=Cl

25: R=C,Hs, Ro=R3=Rs=H, Ri=CH3  32: R=CH3, R1=R3=Rs=H, R=Br
26: R=CH3, R1=R,=R3=H, Ry=OCH3 33: R=CHj3, R1=R3=R4=H, Ro=I

27: R=CH3, R1=R>=R4s=H, Rs=OCH3;

Superoxide Formation
Compound cong.-------------- =

(mM) nmol/10°cells/30 min (%inh)
Control 4.1+ 0.3 --
21 (30) 3.9+ 0.1 -11.4+ 2.2
(100) 3.6+ 0.3 -3.0+ 7.2
22 (30) 3.7+ 0.2 -3.0+ 3.8
(100) 3.7+ 0.1 -5.2+ 3.0
23 (30) 3.5+ 0.2 -1.1+ 4.0
(100) 3.4+ 0.2 2.2+ 3.8
TFP (3) 3.5+ 0.4 19.2+ 11.2
(5) 0.8+ 0.0** 81.4+ 2.1
(10) 0.2+ 0.1** 96.1+ 2.0
[ Cso 4.7+ 0.5
Control 1.75+ 0.29 --
24 (30) 1.71+ 0.31 3.1+ 1.7
(100) 1.36+ 0.24 23.1+ 3.3
Control 1.92+ 0.09 --
TFP (3) 1.34+ 0.07** 29.8+ 0.3
(10) 0.48+ 0.02** 745+ 0.2
(30) 0.22+ 0.01** 88.2+ 1.3
ICso 8.8+ 0.1
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Control 3.14+ 0.12 --
25 (10) 2.48+ 0.26* 21.1+ 6.7
(30) 3.10+ 0.06 1.2+ 2.2
TFP (1) 2.55+ 0.23 16.6+ 10.1
(3) 1.59+ 0.43** 495+ 7.4
(10) 0.39+ 0.19** 87.1+ 4.9
| Cso 45+ 0.3
Control 2.16+ 0.18 --
26 (30) 1.44+ 0.19** 33.9+ 5.3
(100) 1.58+ 0.13** 32.8+ 5.1
27 (30) 1.89+ 0.27 14.1+ 6.1
(100) 1.72+ 0.35* 219+ 7.8
28 (30) 1.56+ 0.15* 271+ 7.2
(100) 2.17+ 0.11 7.3+ 53
TFP (3) 1.85+ 0.53* 21.9+ 7.1
(5 1.05+ 0.08** 53.6+ 4.0
(10) 0.53+ 0.11** 76.4+ 5.1
1Cso 6.0+ 0.1
Control 6.34+ 0.25 --
29 (10) 5.99+ 0.82 5.6+ 12.1
(30) 6.23+ 0.82 1.8+ 12.2
TFP (3) 5.63+ 0.10 8.6+ 2.0
(10) 1.18+ 0.03** 80.2+ 2.0
(30) 0.47+ 0.01** 90.9+ 0.4
| Cso 7.6+ 0.3
Control 2.16+ 0.18 --
30 (30) 1.90+ 0.17 12.2+ 0.9
(100) 3.05+ 0.20* -29.7+ 5.7
31 (30) 1.97+ 0.14 16.1+ 5.9
(100) 2.16+ 0.13 7.3t 85
32 (30) 2.19+ 0.35 0.1+ 11.6
(100) 2.91+ 0.38** -48.8+ 4.1
TFP (3) 1.85+ 0.53* 21.9+ 7.1
(5 1.05+ 0.08** 53.6+ 4.0
(10) 0.53+ 0.11** 76.4+ 5.1
1Cso 6.0+ 0.1
Control 3.50+ 0.03 --
33 (10) 3.24+ 0.15 7.5+ 3.7
(30) 3.14+ 0.25 10.4+ 6.7
TFP (3) 2.33+ 0.19** 32.5+ 8.6
(10) 0.86+ 0.15** 749+ 5.7
(30) 0.08+ 0.03** 97.6+ 0.7
| Cso 6.8+ 2.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
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presence of cytochalasin B (5 mg/ml) for 3 min. Fifteen minutes after the addition of PMA (3 nM), the
absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are presented
as meant S.E., N=3-5. *: P<0.05, **: P<0.01.

Table 26. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)furan-2-
carboxylic acids on rat neutrophil superoxide formation (in vitro)

Ry
R COOH
Rs O/Q\COOH
R4
41: Ri=R,=Ry=R,=H 47: Ri=R,=Rs=H, Ry=OCHs

42: R1=R,=R3=H, Ry=CH3 48: R1=R3:=Rs=H, R,=0OCHj3
43: Ri=R»=R4=H, Rs=CH3 50: R;=R,=Rs=H, R3s=Cl
44: Ri=R3=R4=H, R,=CH3 51: R1=R3=R4s=H, R,=Cl
45: R=R3=R4=H, Ri=CHz 52: R1=R3=R4=H, R>=Br
46: R1=R,=R3=H, Ry=0OCH3 53: R1=R3=Rs=H, R.=I

Superoxide Formation
Compound conc.-------------- e

(mM) nmol/10°cells/30 min (%inh)
Control 4.1+ 0.3 --
41 (30) 3.9+ 0.1 -10.4+ 2.8
(100) 4.0+ 0.0 -13.4+ 0.8
42 (30) 4.1+ 0.1 -17.0+ 1.8
(100) 4.0+ 0.2 -13.2+ 4.8
43 (30) 3.9+ 0.3
(100) 3.9+ 0.1 -14.0+ 0.5
TFP (3) 3.5+ 0.4 19.2+ 11.2
(5) 0.8+ 0.0** 814+ 2.1
(10) 0.2+ 0.1** 96.1+ 2.0
I Cso 4.7+ 0.5
Control 1.75+ 0.29 --
44 (30) 1.87+ 0.23 -9.5+ 6.2
(100) 1.76+ 0.35 1.9+ 8.2
Control 1.92+ 0.09 --
TFP (3) 1.34+ 0.07** 29.8+ 0.3
(10) 0.48+ 0.02** 745+ 0.2
(30) 0.22+ 0.01** 88.2+ 1.3
ICso 8.8+ 0.1

Control 3.14+ 0.12 --
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45 (10) 2.61+ 0.24 17.3+ 4.6
(30) 2.48+ 0.13 20.7+ 7.4
TFP (1) 2.55+ 0.23 16.6+ 10.1
(3) 1.59+ 0.43** 495+ 7.4
(10) 0.39+ 0.19** 87.1+ 4.9
| Cso 45+ 0.3
Control 2.16+ 0.18 --
46 (30) 1.78+ 0.17 17.4+ 5.6
(100) 2.01+ 0.37 4.8+ 9.9
47 (30) 2.19+ 0.07 6.2+ 7.4
(100) 1.77+ 0.14 17.9+ 2.5
48 (30) 2.00+ 0.08 6.1+ 5.2
(100) 1.65+ 0.27* 30.0+ 9.8
50 (30) 1.89+ 0.25 13.1+ 7.3
(100) 1.69+ 0.24* 28.2+ 8.8
51 (30) 1.99+ 0.10 6.2+ 7.3
(100) 1.96+ 0.14 9.0+ 3.0
52 (30) 2.14+ 0.16 8.7+ 7.2
(100) 1.93+ 0.31 12.6+ 9.1
TFP (3) 1.85+ 0.53* 21.9+ 7.1
(5) 1.05+ 0.08** 53.6+ 4.0
(10) 0.53+ 0.11** 76.4+ 5.1
1Cso 6.0+ 0.1
Control 3.50+ 0.03 --
53 (20) 3.06+ 0.30 12.9+ 7.7
(30) 3.16+ 0.27 10.0+ 85
TFP (3) 2.33+ 0.19** 32.5+ 8.6
(10) 0.86+ 0.15** 749+ 5.7
(30) 0.08+ 0.03** 97.6+ 0.7
| Cso 6.8+ 2.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochalasin B (5 mg/ml) for 3 min. Fifteen minutes after the addition of PMA (3 nM), the
absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are presented
as meant S.E., N=3-4. *: P<0.05, **: P<0.01.
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Table 27. The inhibitory effect of substituted furo[2,3-b]chromone-2-carboxylic acid
ethyl esters on rat neutrophil superoxide formation (in vitro)

Ry o)

COOCH,CH3

61: R1=Ry=R3=Rs=H 67: Ri=R,=R4s=H, Rs=OCH3;
62: Ri=R,=R3=H, R/=CH3; 68: R1=R3=R,=H, R,=OCH3;
63: Ri=R,=Rs=H, Rs3=CH3; 70: Ri1=R,=R4=H, R;=Cl

64: Ri=Rs=Rs=H, R,=CH3; 71: Ri=R3=R4=H, R,=Cl

65: R:=R3=Rs=H, Ri=CH3; 72: R1=R3=Rs=H, R=Br
66: R1=R,=R3=H, R.=OCH3; 73: R1=R3=Rs=H, R=I

Superoxide Formation
Compound conc.--------------

(M) nmol/10°cells/30 min (%inh)
Control 4.1+ 0.3 --
61 (30) 4.0+ 0.4 0.4+ 4.4
(100) 4.3+ 0.3 -8.8+ 1.5
62 (30) 3.8+ 0.2 -7.9+ 4.8
(100) 3.6+ 0.2 -3.0+ 3.8
TFP (3) 3.5+ 0.4 19.2+ 11.2
(5) 0.8+ 0.0** 81.4+ 2.1
(10) 0.2+ 0.1** 96.1+ 2.0
I Cso 4.7+ 0.5
Control 1.75+ 0.29 --
63 (30) 1.97+ 0.28 -14.9+ 8.0
(100) 2.17+ 0.24 -29.1+ 10.9
64 (30) 1.81+ 0.34 -1.7+ 6.6
(100) 1.71+ 0.31 3.6+ 6.3
Control 1.92+ 0.09 --
TFP (3) 1.34+ 0.07** 29.8+ 0.3
(10) 0.48+ 0.02** 745+ 0.2
(30) 0.22+ 0.01** 88.2+ 1.3
ICso 8.8+ 0.1
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Control 3.47+ 0.27 --
65 (10) 2.59+ 0.05* 24.6+ 5.3
(30) 2.66+ 0.08* 22.7+ 4.6
66 (10) 2.55+ 0.22** 26.6+ 1.2
(30) 2.72+ 0.26* 221+ 2.6
67 (10) 2.80+ 0.19 19.2+ 1.5
(30) 2.76+ 0.07* 19.8+ 5.5
68 (10) 3.05+ 0.19 11.7+ 4.3
(30) 2.99+ 0.23 14.0+ 2.7
TFP (3) 3.24+ 0.12 5.5+ 11.3
(10) 0.67+ 0.11** 80.6+ 8.1
(30) -0.12+ 0.08** 103.9+ 6.1
I Cso 11.0+ 2.0
Control 2.81+ 0.17 --
70 (10) 2.61+ 0.23 7.2+ 5.8
(30) 2.01+ 0.32** 285+ 11.1
71 (210) 2.16+ 0.06 224+ 55
(30) 2.58+ 0.03 7.7+ 45
72 (10) 2.81+ 0.63 1.8+ 15.7
(30) 2.23+ 0.15 14.9+ 6.7
73 (10) 3.11+ 0.18 -10.9+ 6.0
(30) 2.48+ 0.13 11.1+ 7.9
TFP (3 2.13+ 0.04 23.7+ 35
(10) 0.56+ 0.08** 79.2+ 4.3
(30) 0.22+ 0.09** 91.9+ 4.3
I Cso 9.7+ 1.1

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochalasin B (5 mg/ml) for 3 min. Fifteen minutes after the addition of PMA (3 nM), the
absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are presented
as meant S.E., N=3-4. *: P<0.05, **: P<0.01.
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Table 28. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)furfurals
on rat neutrophil superoxide formation (in vitro)

R1

Rs o)

Ry

81:
82:
83:
84:
85:
86:
87:

R=CHs, Ri=R,=R3s=Rs=H
R=CHs;, Ri=R,=R3s=H, Ry=CH3
R=CHs;, Ri=R,=Rs=H, R3=CH3
R=CHs;, R1=Rs=Rs=H, Ry=CH3
R=C;Hs, R;=R3=R4s=H, R;=CHj3
R=CHs;, R1=R>=R3s=H, Ry=0OCH3
R=CHs;, Ri=R>=Rs=H, R3=0OCH3

COOR

.

9] CHO

: R=CH3, Ri1=R3=R4=H, R,=OCHj5
: R=CH3, R;=R3=R4=H, R1=OCHj5
: R=CH3, Ri=R,=R4=H, Rs=Cl

: R=CH3, Ri1=R3=R4=H, R=Cl

: R=CH3, Ri=R3=R4=H, R=Br

: R=CH3, Ri=R3=R4s=H, R>=I

Superoxide Formation

Compound €ONC.--------------

(mM) nmol/10°cells/30 min (%inh)
Control 1.61+ 0.10 -
81 (10) 1.37+ 0.12 15.6+ 4.9
(30) 1.16% 0.16* 28.8+ 8.6
82 (10) 1.63+ 0.15 -1.3 8.9
(30) 1.38t 0.12 14.5¢ 4.3
83 (10) 1.40+ 0.12 135+ 3.9
(30) 1.17+ 0.13* 27.7+ 6.3
84 (10) 1.55+ 0.13 3.6t 6.7
(30) 1.35¢ 0.15 17.5¢ 4.3
85 (10) 1.77+ 0.09 -11.1+ 8.9
(30) 1.49+ 0.09 7.7+ 2.1
TFP (3) 143t 0.10 8.6+ 2.0
(10) 0.30+ 0.03** 80.2+ 2.0
(30) 0.12+ 0.01** 90.9+ 0.4
1Cs0 7.6+ 0.3
Control 6.34+ 0.25 .
86 (10) 6.13+ 0.02 2.9+ 38
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(30) 5.64+ 0.37 11.2+ 2.2

87 (10) 5.99+ 0.53 54+ 7.6
(30) 5.41+ 0.51 14.8+ 5.4
88 (10) 6.39t 0.32 -0.7£ 15
(30) 5.95+ 0.35 59+ 7.4
89 (10) 5.65+ 0.10 10.5+ 5.0
(30) 5.53+ 0.23 12.2+ 7.1
90 (10) 5.71% 0.44 10.2+ 4.1
(30) 6.02+ 0.51 5.2+ 6.2
91 (10) 6.30+ 0.44 0.7+ 5.2
(30) 6.81+ 0.63 -7.1+ 6.3
92 (10) 6.11+ 0.33 35+ 45
(30) 6.86+ 0.48 -8.0+ 5.1
93 (10) 5.31t 0.65 16.4+ 9.5
(30) 6.88+ 0.18 -9.0+ 7.3
TFP (3) 5.63+ 0.10 8.6+ 2.0
(10) 1.18+ 0.03** 80.2+ 2.0
(30) 0.47+ 0.01** 90.9+ 0.4
1Cs0 7.6+ 0.3

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochalasin B (5 mg/ml) for 3 min. Fifteen minutes after the addition of PMA (3 nM), the
absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are presented
as meant S.E., N=3-5. *: P<0.05, **: P<0.01.
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Table 29. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)-2-
furanacrylic acids on rat neutrophil superoxide formation (in vitro)

Ry
R COOR
Rs O/Q\CH:CH—COOH
R4
101: R=CHs, Ri=R,=Ry=R,=H 106: R=CHs, R;=R,=R;=H, Re=OCHs

102: R=CH3, R1=R,=Rs=H, Ry=CHz 107: R=CH3s, R1=R>=Rs=H, Rs=0OCHj3
103: R=CH3, R1=R,=R4=H, Rs=CHz 108: R=CH3, R1=R3=Rs=H, R,=0OCHj3
104: R=CH3, R1=R3=R4=H, R;=CHz 109: R=CH3, R>=R3;=Rs=H, R;=0OCHj3
105: R=C;Hs, Ro=R3=R4=H, R1=CH3

Superoxide Formation
Compound conc.-------------- -

(mM) nmol/10°cells/30 min (%inh)
Control 1.61+ 0.10 -
101 (10) 1.53+ 0.13 48+ 7.1
(30) 1.54+ 0.13 4.2+ 7.5
102 (10) 1.63+ 0.15 -1.0t 6.1
(30) 1.65+ 0.08 -4.0t 8.6
103 (10) 1.53+ 0.08 A7+ 25
(30) 1.32+ 0.08 17.9+ 3.9
104 (10) 1.69+ 0.15 -5.6+ 11.6
(30) 1.71£ 0.15 -6.6+ 9.8
105 (10) 1.47+ 0.19 9.3+ 9.1
(30) 151+ 0.14 6.2+ 8.6
TFP (3) 1.43+ 0.10 8.6+ 2.0
(10) 0.30+ 0.03** 80.2+ 2.0
(30) 0.12+ 0.01** 90.9+ 0.4
1Cs0 7.6+ 0.3
Control 6.34+ 0.25 -
106 (10) 5.43+ 0.14 14.0t 3.6
(30) 5.30+ 0.34 16.2+ 6.0
107 (10) 6.18+ 0.52 2.5+ 7.8
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108

109

TFP

(30) 5.31* 0.65
(10) 5.18+ 0.81
(30) 5.20+ 0.27
(10) 6.25+ 0.40
(30) 5.86+ 0.21
(3) 5.63+ 0.10
(10) 1.18+ 0.03**

(30) 0.47% 0.01%*
1Cso

7.6 0.3

15.3+ 13.3
18.8+ 10.4
16.3£ 5.5
1.2+ 6.5
7.5+ 0.7
8.6+ 2.0
80.2+ 2.0
90.9+ 0.4

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the
presence of cytochalasin B (5 mg/ml) for 3 min. Fifteen minutes after the addition of PMA (3 nM), the

absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are presented

asmeant S.E., N=3-5. *: P<0.05, **: P<0.01.
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Table 30. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)-2-furanacrylic

111
112
113
114
116
117

acids on rat neutrophil superoxide formation (in vitro)

R1
R COOH
Rs O/Q\ CH=CH—COOH
Ry
. Ri=R>=R3=R4=H 118: R1=R3=R4=H, R,=0OCHg3
' Ri=R>=R3=H, Ry=CH3 120: Ri=R,=R4=H, R3=Cl
' Ri=R>=Rs=H, R:=CH3 121: Ri=R3=Rs=H, R,=Cl
: Ri=Rs=R4=H, Ry=CH3 122: Ri=R3=R4=H, R=Br
: Ri=R,=R3=H, R4=0OCH3 123: R1=R3=R4=H, Ry=I

' Ri=R,=Rs=H , R3:OCH 3

Superoxide Formation

Compound  €ONC.-----====----- e

(mM) nmol/10°cells/30 min (%inh)
Control 1.61+ 0.10 -
111 (10) 1.77+ 0.07 -10.7+ 6.4
(30) 1.57+ 0.12 2.3t 6.4
112 (10) 1.62+ 0.09 -0.6+ 2.4
(30) 1.61* 0.05 -0.6t 4.5
113 (10) 1.60+ 0.14 0.2+ 10.6
(30) 144+ 0.11 10.9+ 4.7
114 (10) 1.53+ 0.16 5.7+ 7.3
(30) 1.65% 0.14 -2.1+ 6.6
TFP (3) 143+ 0.10 8.6t 2.0
(10) 0.30% 0.03** 80.2+ 2.0
(30) 0.12+ 0.01** 90.9+ 0.4
1Cs0 7.6+ 0.3
Control 6.34+ 0.25 --
116 (10) 5.39+ 0.08 14.7+ 2.9
(30) 5.46% 0.95 14.7+ 11.6
117 (10) 5.51+ 0.21 13.0t 1.7
(30) 6.03+ 0.96 4.8+ 14.9
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118

120

121

122

123

TFP

(10) 6.34+ 0.28
(30) 6.64+ 0.62
(10) 5.76+ 0.88
(30) 6.20+ 0.53
(10) 6.76 0.24
(30) 6.36% 0.36
(10) 5.86% 0.47
(30) 5.62+ 0.90
(10) 6.86% 0.16
(30) 6.26+ 0.49
(3) 5.63+ 0.10
(10) 1.18+ 0.03**

(30) 0.47+ 0.01**
|Cs0

7.6 0.3

-0.03t 1.2
-4.5+ 6.8
10.0+ 10.4
2.4+ 58
-6.8+ 4.5
-0.2+ 2.8
75+ 7.1
12.2+ 10.5
-8.6+ 4.7
1.2+ 6.4
8.6+ 2.0
80.2+ 2.0
90.9+ 0.4

Neutrophil suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds in the

presence of cytochalasin B (5 mg/ml) for 3 min. Fifteen minutes after the addition of PMA (3 nM), the

absorbance was determined at 550 nm. Trifluoperazine (TFP) is a positive control. Values are presented

asmeant S.E., N=3-5. *: P<0.05, **: P<0.01.

11



