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Table 7. The inhibitory effect of ethyl 5-(2-akoxycarbonyl substituted phenoxy)-
furan-2-carboxylates on rat mast cell degranulation (in vitro)

Ry
R COOR
Rs O/Q\COOCHZCHg
R4
21: R:CH3, R:1=R,=R3=R,4=H 28: R:CH3, R:1=R3=R,=H, RZZOCHQ,

22: R=CH3, R1=R>=R3=H, Ri=CH3;  29: R=CH3, 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=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, Rs=OCH3;

Percent Release
COMPOUNG  CONC. === === oo
(mM) B -Glucuronidase  (%inh) Histamine (%inh)
Control 20.2+ 0.8 -- 26.5+ 1.5 --
21 (30) 20.1+ 14 0.7+ 3.0 22,6+ 2.5 14.7+ 7.2
(50) 18.0+ 0.9 10.0+ 8.3 18.1+ 1.7 31.4+ 6.3
(100) 11.5+ 0.1** 425+ 20 124+ 21 53.2+ 7.6
[Cso 91.1+ 13.6
22 (30) 14.8+ 1.2* 27.0+ 3.8 18.1+ 1.3 31.6+ 3.3
(50) 10.9+ 1.5** 458+ 7.1 10.0+ 2.7 62.8+ 9.2
(100) 8.2+ 1.0** 58.8+ 6.5 6.3+ 1.0 76.2+ 2.5
I Cso 73.2+ 8.4 52.0+ 3.6
23 (30) 17.0+ 0.9* 15.5+ 3.3 19.6+ 0.8 25.8+ 3.0
(50) 15.2+ 1.2** 25.0+ 34 18.1+ 0.3 314+ 25
(100) 7.1+ 1.1** 65.2+ 42 57+ 23 79.0+ 8.3
ICso 80.4+ 4.5 66.5+ 3.4
Control 18.0+ 0.9 -- 25.0+ 1.0 --
Mepacrine  (10) 13.4+ 0.5** 25.2+ 0.9 16.6+ 1.7** 335+ 54
(20) 9.0+ 1.0** 49.6+ 4.2 12.2+ 2.1** 73.8+ 4.2
(30) 6.8+ 0.5** 62.1+ 1.1 4.8+ 2.4** 93.4+ 8.8
ICso 22,3t 1.0 14.7+ 1.7
Control 19.8+ 2.5 -- 24.8+ 1.8 --
24 (30) 179+ 25 6.2+ 4.0 25.2+ 5.6 6.0+ 4.4



(100) 23.7+ 1.9 -26.6+ 8.2 19.6+ 4.7 23.9+ 8.2
Control 20.8+ 1.5 -- 28,5+ 3.1 --
Mepacrine (3 16.1+ 0.4** 21.7+ 4.2 26.1+ 2.5 -4.1+ 6.9
(10) 9.9+ 1.1** 51.1+ 7.7 13.1+ 3.0** 48.7+ 8.2
(30) 4.1+ 2.0** 79.6+ 10.5 3.5+ 0.7** 84.7+ 4.4
| Cso 14.2+ 1.8 16.2+ 1.0
Control 41.8+ 2.2 -- 74.4+ 0.7 --
25 (10) 38.7+ 1.2 6.9+ 4.1 71.7+ 0.9 3.7+ 0.3
(30) 32.5+ 1.3* 21.8+ 5.3 62.4+ 0.2 16.1+ 1.0
Mepacrine  (10) 26.4+ 1.7** 36.7+ 2.4 52.5+ 3.4** 29.3+ 3.9
(30) 21.2+ 0.9** 48.9+ 2.2 40.5+ 2.4** 455+ 2.9
(100) 4.2+ 0.4** 89.7+ 0.9 10.8+ 1.3** 85.5+ 1.7
[ Cso 325+ 1.7 40.8+ 4.3
Control 47.8+ 0.7 - 65.2+ 1.3 -
26 (30) 37.0+ 2.0* 22.7+ 3.3 58.7+ 1.1 9.9+ 25
(100) 28.1+ 1.1** 411+ 25 431+ 16** 33.9+ 1.7
27 (10) 42.1+ 2.8 12.0+ 4.5 63.6+ 3.1 24+ 43
(30) 34.6+ 2.5* 27.7+ 4.3 543+ 1.4 16.6+ 3.0
(100) 17.8+ 0.9** 62.8+ 1.9 28.1+ 1.6** 56.7+ 3.4
| Cso 75.2+ 2.9 88.5+ 4.2
28 (10) 435+ 2.1 9.1+ 3.3 63.8+ 1.4 2.0+ 3.0
(30) 31.4+ 1.3** 34.2+ 1.9 49.2+ 1.5* 24.6+ 0.8
(100) 17.7+ 5.2** 62.8+ 11.4 28.7+ 6.8** 56.2+ 9.8
1Cso 732+ 7.1 91.0+ 135
Mepacrine  (10) 36.3+ 1.8* 24.3+ 3.7 51.6+ 3.6 21.1+ 3.6
(30) 23.6+ 0.6** 50.7+ 1.2 39.6+ 2.8%* 40.7+ 2.7
(100) 7.3+ 0.9** 84.6+ 2.2 14.6+ 0.9** 78.1+ 0.8
1Cso 44.0+ 1.2 53.6+ 1.8
Control 51.3+ 3.4 -- 68.8+ 2.2 --
29 (10) 50.1+ 1.8 1.8+ 2.9 70.1+ 1.8 -2.1+ 1.8
(30) 45.2+ 1.4 11.2+ 45  68.9+ 3.1 -0.1+ 1.9
Mepacrine  (10) 38.0+ 0.6* 25.6+ 0.7 54.9+ 0.6* 20.1+ 0.9
(30) 24.5+ 0.5** 52.2+ 0.6 35.7+ 0.4** 475+ 0.6
(100) 8.5+ 0.3** 83.3+ 0.9 15.8+ 0.3** 76.6+ 0.4
| Cso 26.4+ 0.5 33.2+ 0.6
Control 47.8+ 0.7 -- 65.2+ 1.3 --
30 (10) 44.2+ 0.8 7.5+ 0.6 65.1+ 0.8 0.1+ 2.3
(30) 34.8+ 0.8* 272+ 25 56.0+ 1.6 14.0+ 3.2
(100) 11.6+ 0.4** 75.7+ 0.6 19.0+ 0.4** 70.8+ 1.0
I Cso 64.4+ 0.4 73.9+ 1.1
31 (30) 41.1+ 24 14.1+ 3.7 62.7+ 1.8 3.9+ 2.0
(100) 30.2+ 1.5** 36.8+ 3.2 47.2+ 0.9* 275+ 1.4
32 (10) 41.6+ 0.8 13.0+ 1.3 60.2+ 2.6 7.7+ 3.1
(30) 13.0+ 1.5%* 72.7+ 35 21.3+ 2.6** 67.2+ 4.7

6



(100) 7.5+ 1.9** 84.2+ 4.1 7.9t 2.2%* 87.9+ 3.2
I Cso 40.5+ 1.2 42.7+ 1.9

Mepacrine (10) 36.3+ 1.8* 24.3+ 3.7 51.6+ 3.6 21.1+ 3.6
(30) 23.6+ 0.6** 50.7+ 1.2 39.6+ 2.8** 40.7+ 2.7
(100) 7.3+ 0.9** 84.6+ 2.2 14.6+ 0.9** 78.1+ 0.8
[ Cso 440+ 1.2 53.6+ 1.8

Control 33.5+ 1.3 -- 58.4+ 1.9 --

33 (10) 28.2+ 1.3 15.7+ 0.8 50.9+ 2.8 12.8+ 3.7
(30) 30.5+ 2.8 9.1+ 7.1 46.2+ 4.1 21.0+ 4.8

Mepacrine (10) 25.4+ 1.5* 23.7+ 35 48.6+ 2.4 16.6+ 2.9
(30) 19.1+ 1.1** 42,9t 2.9 37.3+ 3.6** 35.8+ 6.0
(100) 2.2+ 0.7** 93.7+ 1.9 6.4+ 1.3** 88.8+ 2.3
[ Cso 42.0+ 3.5 50.2+ 4.5

Mast cell suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds for 3 min.
Fifteen minutes after the addition of compound 48/80 (10 ng/ml), b-glucuronidase and histamine
activities in the supernatant were determined. Mepacrine is a positive control. Values are presented as
meant S.E., N=3-5. *: P<0.05, **: P<0.01.



Table 8. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)furan-2-
carboxylic acids on rat mast cell degranulation (in vitro)

R1
R COOH
Rs Q/Q\COOH
R4
41: Ri=R,=R;=R.=H 47: Ri=R,=Rs=H, Rs=OCH3

42: R1=R,=R3=H, Ry=CH3 48: R1=R3=Rs=H, R,=0OCHj3
43: Ri=R»=R4=H, Rs=CH3 50: R1=R,=Rs=H, R3s=Cl
44: Ri=R3=R4=H, R,=CH3 51: Ri=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

Percent Release
COMPOUNG  CONC. === ===
(mM) B -Glucuronidase  (%inh) Histamine (%inh)
Control 27.4+ 5.3 -- 41,9+ 2.2 --
41 (30) 29.4+ 6.9 -6.2+ 9.4 46.0+ 4.3 -9.0+ 45
(100) 25.9+ 6.1 6.6+ 4.1 422+ 2.6 -0.6x 0.9
42 (30) 22.9+ 1.9 13.0+ 9.8 37.3+ 4.3 10.2+ 11.2
(100) 21.4+ 2.4 19.1+ 8.1 41.0¢ 21 1.4+ 5.7
43 (30) 24.6+ 4.4 8.9+ 9.7 47.0+ 4.6 -11.4+ 6.5
(100) 20.2+ 4.2 26.4+ 5.2 38.0+ 3.1 9.5+ 2.6
Control 18.0+ 0.9 -- 25.0+ 1.0 --
Mepacrine  (10) 13.4+ 0.5** 25.2+ 0.9 16.6+ 1.7** 33.5+ 5.4
(20) 9.0+ 1.0** 49.6x+ 4.2 12.2+ 2.1** 73.8t 4.2
(30) 6.8+ 0.5* 62.1+ 1.1 4.8+ 2.4** 93.4+ 8.8
I Cso 223+ 1.0 147+ 1.7
Control 20.8+ 1.5 -- 285+ 3.1 --
44 (30) 20.3+ 1.1 -29+ 10.2 27.1x 5.0 12.4+ 6.2
(100) 20.6+ 1.4 -4.9+ 126 258+ 54 18.6+ 8.0
Mepacrine  (3) 16.1+ 0.4** 21.7+ 42 261+ 25 -4.1+ 6.9
(10) 9.9+ 1.1** 51.1+ 7.7 13.1+ 3.0** 48.7+ 8.2
(30) 4.1+ 2.0** 79.6+ 10.5 3.5+ 0.7** 84.7+ 4.4
1 Cso 14.2+ 1.8 16.2+ 1.0
Control 41.8+ 2.2 -- 74.4+ 0.7 --
45 (10) 40.6+ 1.7 2.7+ 1.6 72.1+ 1.3 3.1+ 0.8



(30) 39.7+ 1.2 45+ 3.8 72.9¢ 0.5 2.0+ 0.5
Mepacrine (10) 26.4+ 1.7** 36.7+ 2.4 52.5+ 3.4** 29.3+ 3.9
(30) 21.2+ 0.9** 48.9+ 2.2 40.5+ 2.4** 455+ 2.9
(100) 4.2+ 0.4** 89.7+ 0.9 10.8+ 1.3** 85.5+ 1.7
I Cso 325+ 1.7 40.8+ 4.3
Control 47.8+ 0.7 -- 65.2+ 1.3 --
46 (30) 43.9+ 25 8.2+ 5.1 64.5+ 0.6 1.0+ 2.0
(100) 48.1+ 1.9 -0.6x 4.0 69.4+ 2.1 -6.4+ 1.3
47 (30) 43.4+ 1.9 9.1+ 4.5 65.4+ 0.8 -0.5+ 2.4
(100) 44.0+ 2.2 7.9+ 3.7 67.0+ 1.5 -2.8+ 1.1
48 (30) 41.1+ 1.6 14.0+ 2.3  62.6+ 2.0 41+ 15
(100) 43.2+ 3.9 9.4+ 7.3 66.1+ 4.2 -1.4+ 5.6
50 (30) 42.6+ 2.4 10.8+ 4.8 66.3+ 2.4 -1.9+ 6.0
(100) 45.3+ 1.6 51+ 4.3 66.3+ 2.0 -1.8+ 2.7
51 (30) 42.8+ 1.9 10.5+ 3.8 65.1+ 0.2 0.04+ 1.6
(100) 45.9+ 2.7 3.9t 6.1 66.0+ 1.2 -1.3+ 24
52 (30) 41.6+ 2.9 3.0+ 5.3 63.9+ 0.5 1.9+ 1.6
(100) 43.9+ 0.9 8.2+ 0.6 64.0+ 1.0 1.8+ 0.5
Mepacrine (10) 36.3+ 1.8* 24.3+ 3.7 51.6+ 3.6 21.1+ 3.6
(30) 23.6+ 0.6** 50.7+ 1.2 39.6+ 2.8%* 40.7+ 2.7
(100) 7.3+ 0.9** 84.6+ 2.2 14.6+ 0.9** 78.1+ 0.8
I Cso 440+ 1.2 53.6+ 1.8
Control 33.5+ 1.3 -- 58.4+ 1.9 --
53 (10) 29.7+ 1.8 11.4+ 1.8  57.6+ 2.6 1.3+ 2.9
(30) 29.2+ 1.6 13.0¢ 2.0 53.1+ 3.0 8.9t 4.6
Mepacrine (10) 25.4+ 1.5* 23.7+ 35 48.6+ 2.4 16.6+ 2.9
(30) 19.1+ 1.1** 429+ 2.9 37.3+ 3.6** 35.8+ 6.0
(100) 2.2+ 0.7** 93.7+ 1.9 6.4+ 1.3** 88.8+ 2.3
I Cso 42.0¢ 35 50.2+ 4.5

Mast cell suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds for 3 min.
Fifteen minutes after the addition of compound 48/80 (10 ng/ml), b-glucuronidase and histamine
activities in the supernatant were determined. Mepacrine is a positive control. Values are presented as
meant S.E., N=3-5. *: P<0.05, **: P<0.01.



Table 9. The inhibitory effect of substituted furo[2,3-5]chromone-2-carboxylic acid

ethyl esters on rat mast cell degranulation (in vitro)

Ry

O

COOCH,CH3

61: R1:R2:R3:R4:H 67. R1:R2:R4:H, R3:OCH3
62: R1:R2:R3:H, R4:CH3 68: R1:R3:R4:H, RZZOCHQ,
63: R1:R2:R4:H, R3:CH3 70: R1:R2:R4:H, R3:C|
64: R1:R3:R4:H, RZZCH3 1. R1:R3:R4:H, R2:C|
65: R,=R3=R4s=H, R1:CH3 72: Ri=R3=R4s=H, R>=Br
66: Ri=R,=R3;=H, R4=OCH3 73: R;=R3=R4=H, R,=I
Percent Release
Compound cong.-------------- =
(mM) B -Glucuronidase  (%inh) Histamine (%inh)
Control 27.4+ 5.3 -- 41.9+ 2.2 --
61 (30) 23.4+ 5.8 15.7+ 6.9 36.5+ 5.4 14.0+ 9.2
(100) 22.8+ 3.3 14.8+ 6.4 38.8+ 3.6 6.7+ 8.6
62 (30) 20.1+ 3.3 25.1+ 95 29.8+ 3.5 28.9+ 6.1
(100) 18.0+ 4.1 34.8+ 6.5 36.5+ 5.5 14.1+ 8.1
Control 18.0+ 0.9 -- 25.0+ 1.0 --
Mepacrine  (10) 13.4+ 0.5** 25.2+ 0.9 16.6+ 1.7** 33.5+ 5.4
(20) 9.0+ 1.0** 49.6+ 4.2 12.2+ 2.1** 73.8+ 4.2
(30) 6.8+ 0.5** 62.1+ 1.1 4.8+ 2.4** 93.4+ 8.8
| Cso 223+ 1.0 14.7+ 1.7
Control 19.8+ 2.5 -- 24.8+ 1.8 --
63 (30) 18.6+ 2.0 -1.2+ 159 222+ 5.8 13.0¢ 4.0
(100) 12.2+ 2.5** 35.8+ 9.2 14.3+ 4.3* 45,2+ 9.3
Control 20.8+ 1.5 -- 285+ 3.1 --
64 (30) 17.9+ 1.2 9.5+ 7.7 29.3+ 4.9 2.3+ 133
(100) 15.2+ 2.0** 249+ 7.8 25.2+ 5.3 20.5+ 7.8
Mepacrine (3 16.1+ 0.4** 21.7+ 4.2 26.1+ 2.5 -4.1+ 6.9
(10) 9.9+ 1.1** 51.1+ 7.7 13.1+ 3.0** 48.7+ 8.2
(30) 4.1+ 2.0** 79.6+ 10.5 3.5+ 0.7** 84.7+ 4.4
| Cso 14.2+ 1.8 16.2+ 1.0




Control 29.3+ 2.0 -- 54.0+ 2.3 --
65 (10) 26.1+ 1.3 10.6+ 1.8 48.2+ 4.2 111+ 4.1
(30) 24.6+ 1.6 16.0+ 1.8 46.9+ 3.7 13.3+ 4.3
66 (10) 24.7+ 2.4 16.1+ 3.8 46.1+ 3.7 14.9+ 4.3
(30) 23.9+ 1.8 18.5+ 4.0 43.1+ 2.5 20.2+ 1.9
67 (10) 25.9+ 25 11.7+ 4.8 48.2+ 4.8 11.0+ 6.8
(30) 26.5+ 2.1 9.8+ 4.2 48.5+ 3.6 10.4+ 3.4
68 (10) 27.3+ 1.3 6.7+ 2.8 48.9+ 1.7 9.5+ 0.6
(30) 25.9+ 1.5 11.6+ 0.8 475+ 3.1 12.3+ 2.1
Mepacrine  (10) 19.9+ 0.4** 319+ 2.1 40.6+ 2.3* 246+ 4.1
(30) 12.2+ 0.7** 57.8+ 2.9 30.4+ 2.8** 435+ 4.2
(100) 4.0+ 0.5** 86.0+ 2.1 11.7+ 1.0** 78.2+ 1.4
| Cso 32.2+ 3.6 48.5+ 3.8
Control 43.2+ 1.6 -- 56.6+ 2.0 --
70 (10) 41.9+ 1.7 2.9+ 04 58.1+ 1.9 -2.6+ 2.6
(30) 39.4+ 0.9 8.6+ 3.6 53.7+ 1.9 4.6+ 6.3
71 (10) 40.9+ 1.0 49+ 4.9 57.9+ 3.0 -2.3+ 3.2
(30) 35.3+ 2.5 18.4+ 3.6 52.4+ 2.8 7.6+ 2.2
72 (10) 43.2+ 1.2 -0.1+ 1.0 55.9+ 2.9 1.3+ 3.8
(30) 34.5+ 1.4* 19.7+ 52 494+ 2.1 12.6+ 3.9
73 (10) 41.9+ 1.7 29+ 1.6 54.0+ 2.8 4.6+ 2.6
(30) 37.8+ 1.8 12.5+ 0.9 50.0+ 2.1 11.6+ 3.4
Mepacrine  (10) 29.9+ 0.6** 31.9+ 2.1 42.6+ 2.7** 246+ 4.1
(30) 18.2+ 1.1** 57.8+ 2.9 31.6+ 3.4** 435+ 4.2
(100) 5.9+ 0.8** 86.0+ 2.1 12.1+ 1.2** 782+ 1.4
| Cso 32.2+ 3.6 48.5+ 3.8

Mast cell suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds for 3 min.
Fifteen minutes after the addition of compound 48/80 (10 ng/ml), b-glucuronidase and histamine
activities in the supernatant were determined. Mepacrine is a positive control. Values are presented as
meant S.E., N=3-5. *: P<0.05, **: P<0.01.



Table 10. The inhibitory effect of 5-(2-alkoxycarbonyl substituted phenoxy)furfurals
on rat mast cell 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=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, R:=R3=Rs=H, R1=CH3z  92: R=CH3s, Ri1=R3=Rs=H, R,=Br
86: R=CH3, Ri=R,=R3=H, Ry=OCH3 93: R=CH3, R1=R3s=R4=H, Ro>=I

87: R=CH3s, R1=R>=Rs=H, R;=OCHg3

Percent Release

ComMPOUNd  CONC.=-======= === e e e e e e e e e e e e e

(mM) B -Glucuronidase  (%inh) Histamine (%inh)
Control 20.5+ 0.6 -- 79.3t 1.5 -

81 (10) 17.9+ 0.4* 12.6+ 0.7 75.3+ 1.8 5.0+ 0.8
(30) 16.4+ 0.5%* 19.8+ 0.2 74.6x 2.6 6.0+ 1.6

82 (10) 17.8+ 0.5%* 129+ 0.2 75.2+ 1.3 5.1+ 0.5
(30) 17.2+ 1.8** 16.4+ 6.1 75.0+ 2.0 5.4+ 1.4

83 (10) 16.4+ 0.7%* 19.9+ 0.7 744+ 1.4 6.3+ 0.4
(30) 16.3+ 0.3** 20.2+ 2.3 749+ 11 5.6+ 0.5

84 (10) 17.0+ 0.3** 16.6+ 1.4 743+ 2.3 6.3+ 1.2
(30) 15.7+ 0.6** 23.3+ 0.7 743+ 2.1 6.4+ 0.8

85 (10) 21.3+ 0.6 -4.3+ 6.1 76.2+ 1.4 3.8+ 23
(30) 21.6+ 0.7 -5.5+ 0.5 78.6+ 3.2 0.8+ 3.7

Mepacrine (10) 15.3+ 0.1** 252+ 1.8 60.1+ 1.6** 24.2+ 0.7
(30) 8.5+ 0.1** 58.5+ 1.1 41.5+ 0.6** 475+ 1.2
(100) 2.8+ 0.1** 86.0+ 0.5 14.9+ 0.4** 81.1+ 0.6
|Cso 239+ 0.7 29.4+ 0.5

Control 91.3+ 3.4 - 68.8+ 2.2 -
86 (10) 46.2+ 2.0 9.6+ 2.9 68.0+ 1.0 0.9+ 1.7



87
88
89
920
91
92
93

Mepacrine

(30)
(10)
(30)
(10)
(30)
(10)
(30)
(10)
(30)
(10)
(30)
(10)
(30)
(10)
(30)
(10)
(30)

(100)
| Cso

444+ 1.8 13.1+ 2.3
455+ 0.4 10.5¢ 5.0
432+ 1.7 155+ 2.1
47.1+ 1.7 7.8+ 3.8
421+ 1.2 17.4+ 3.6
49.6x 2.0 2.8+ 2.7
46.6x 1.9 8.7+ 3.9
48.5+ 3.2 5.2+ 2.6
44.8+ 3.7 12.7£ 3.9
51.3+ 3.2 -0.2+ 34
47.0x 2.0 7.9t 4.2
45.4+ 3.6 116+ 11
413+ 1.0 18.8+ 3.8
43.8t 1.7 14.1+ 2.5
39.6+ 1.2 224+ 2.6
38.0¢ 0.6* 25.6% 0.7
24.5+ 0.5%* 52.2+ 0.6
8.5t 0.3** 83.3+ 0.9
26.4+ 0.5

64.2+ 2.0 6.6+ 0.7
68.8+ 0.8 -0.3+ 4.2
67.5t 1.8 1.7+ 05
68.5+ 0.8 0.1+ 3.6
66.8+ 1.6 27+ 1.3
69.9+ 1.6 -1.8+ 1.2
68.5+ 1.7 0.2+ 1.6
66.2+ 2.6 3.7+ 1.6
61.7+ 4.1 10.4+ 3.3
65.4f 4.1 4.9+ 3.0
62.6+ 2.4 8.8+ 1.8
67.1+ 0.7 23+ 21
62.9+ 3.3 8.5t 2.5
69.3t 0.9 -1.0+ 35
65.1+ 1.1 51+ 1.6
54.9+ 0.6* 20.1+ 0.9
35.7+ 0.4** 47.5+ 0.6
15.8+ 0.3** 76.6+ 0.4
33.2+ 0.6

Mast cell suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds for 3 min.

Fifteen minutes after the addition of compound 48/80 (10 ng/ml), b-glucuronidase and histamine

activities in the supernatant were determined. Mepacrine is a positive control. Values are presented as

mean+ S.E., N=3. *: P<0.05, **: P<0.01.



Table 11.

The inhibitory effect of 5-(2'-alkoxycarbonyl substituted phenoxy)-2-
furanacrylic acids on rat mast cell degranulation (in vitro)

Ry
R COOR
Rs O//K:;:B\\CH:CH—COOH

R4

101: R=CH3, R1=R>=R3=Rs=H 106: R=CH3, R1=R>=R3=H, Rs/=OCH3;
102: R=CHj3, R1=R,=R3=H, Ry=CHz 107: R=CH3, R1=R>=Rs=H, R3=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

Percent Release
CoMPOUNd  CONC.========= === m e e e e e e e e e e
(mM) B -Glucuronidase  (%inh) Histamine (%inh)
Control 20.5+ 0.6 -- 79.3+ 1.5 --
101 (10) 18.4+ 0.2 10.1+ 2.2 765+ 15 3.5t 1.9
(30) 15.9+ 0.3** 21.9+ 3.7 69.2+ 1.2** 12.6+ 1.6
102 (10) 17.4+ 0.5** 16.4+ 0.1 77.6x 2.6 2.2+ 2.2
(30) 19.5+ 0.1 4.6+ 2.7 77.4+ 3.0 2.6+ 2.0
103 (10) 16.9+ 0.4** 17.1+ 1.8 73.8+ 1.3 6.9+ 0.5
(30) 16.7+ 0.4** 18.3+ 1.7 71.8+ 1.3* 9.4+ 0.6
104 (10) 18.2+ 0.2 113+ 1.7 76.0+ 1.4 4.1+ 0.7
(30) 17.6+ 0.1* 13.8+ 3.1 745+ 1.6 6.0+ 2.3
105 (10) 18.1* 1.3 10.7£ 9.0 74.1+ 1.3 6.5+ 2.6
(30) 19.7+ 0.1 3.4+ 2.8 72.6+ 1.3 8.3+ 2.8
Mepacrine (10) 15.3+ 0.1** 252+ 1.8 60.1+ 1.6** 24.2+ 0.7
(30) 8.5+ 0.1** 585+ 1.1 41.5+ 0.6** 475+ 1.2
(100) 2.8+ 0.1** 86.0+ 0.5 14.9+ 0.4** 81.1+ 0.6
|Cso 23.9+ 0.7 29.4+ 0.5
Control 91.3+ 3.4 - 68.8+ 2.2 -
106 (10) 51.4+ 25 -0.5+ 1.7 68.5+ 1.4 -0.07£ 54
(30) 46.8+ 3.0 8.7+ 2.1 65.6+ 1.3 4.4+ 3.3
107 (10) 55.4+ 3.4 -8.1+ 2.1 68.9+ 1.8 -0.2+ 0.6
(30) 51.9+ 3.6 -1.2+ 2.2 66.4+ 1.3 3.2t 24



108 (10) 60.0+ 2.8 -17.2+ 23 672+ 1.8 2.0t 2.9
(30) 55.6% 3.7 -8.3t 34 62.8+ 2.4 8.7+ 0.6

109 (10) 65.1+ 3.4 271+ 20 671+ 24 24+ 1.4
(30) 59.3+ 3.2 -15.9+ 48 63.8t 2.7 7.2+ 1.8

Mepacrine (10) 38.0+ 0.6* 25.6£ 0.7  54.9+ 0.6* 20.1+ 0.9
(30) 24.5+ 0.5¢* 522+ 0.6 357+ 0.4** 475+ 0.6
(100) 85+ 0.3** 83.3+ 0.9 15.8+ 0.3** 76.6+ 0.4
|Cso 26.4+ 0.5 33.2+ 0.6

Mast cell suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds for 3 min.
Fifteen minutes after the addition of compound 48/80 (10 ng/ml), b-glucuronidase and histamine
activities in the supernatant were determined. Mepacrine is a positive control. Values are presented as
meant S.E., N=3. *: P<0.05, **: P<0.01.



Table 12. The inhibitory effect of 5-(2'-carboxyl substituted phenoxy)-2-furanacrylic
acids on rat mast cell degranulation (in vitro)

R3

R1

R4

111: Ri=R>=R3=Rs=H

112: Ri=R>=Rs=H, Ry=CH3
113: Ri=R>=R4=H, R3=CH3
114: Ri=Rs=R4=H, Ry=CH3

116: R1:R2:R3:H, R4:OCH3
117. R1:R2:R4:H, R3:OCH3

T

o CH=CH—COOH

118: R1=R3=Rs=H, R,=OCHg3
120: Ri=R,=R4=H, R3=Cl
121: Ri=R3=R4=H, R,=Cl
122: Ri=R3=R4=H, R=Br
123: Ri=R3=R4=H, R>=lI

Percent Release

ComPOUNd  CONC.========= === e e oo e e e e e e e

(mM) B -Glucuronidase  (%inh) Histamine (%inh)
Control 20.5+ 0.6 -- 79.3+ 1.5 --

11 (10) 18.4+ 0.2 10.1+ 35  75.0+ 1.7 5.4+ 2.0
(30) 16.2+ 0.2** 20.7+ 3.1 718+ 1.4* 9.5+ 0.4

112 (10) 17.3+ 0.3* 15.3+ 1.0 751+ 1.4 5.4+ 0.6
(30) 18.9+ 0.6 7.7t 04 74.4+ 1.2 6.2+ 0.5

113 (10) 18.2+ 0.1 11.3+ 2.1 77.3t 1.2 2.6+ 0.5
(30) 17.5¢ 0.2* 145+ 21 79.1+ 1.1 0.3t 0.6

114 (10) 19.6+ 0.2 4.2+ 1.7 774+ 25 2.4+ 3.0
(30) 19.5+ 1.3 4.9+ 35 73.2+ 3.2 7.7+ 3.7

Mepacrine (10) 15.3+ 0.1** 25.2+ 1.8 60.1+ 1.6** 24.2+ 0.7
(30) 8.5+ 0.1** 585+ 1.1 41.5+ 0.6** 475+ 1.2
(100) 2.8+ 0.1** 86.0+ 0.5 14.9+ 0.4** 81.1+ 0.6
|Cso 23.9+ 0.7 29.4+ 0.5

Control 91.3+ 3.4 - 68.8+ 2.2 -

116 (10) 46.5+ 2.0 9.0+ 3.5 68.4+ 0.8 0.3+ 25
(30) 438+ 1.4 13.9+ 5.6 60.4+ 3.0 12.2+ 2.6

117 (10) 48.9+ 2.3 4.3+ 2.0 70.9+ 0.8 -3.4+ 4.3
(30) 449+ 15 12.0+ 3.0 67.0+ 0.7 2.3t 3.3

118 (10) 51.7+ 2.8 -1.0+ 34 67.7+ 0.9 1.3+ 35
(30) 48.3+ 3.0 5.6+ 3.0 64.5+ 1.5 6.0+ 1.9
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120 (10) 55.1+ 4.2 -7.3+ 29 69.2+ 3.0 -0.5+ 1.2
(30) 51.3+ 3.3 -0.1+ 3.6 65.3+ 0.3 4.7+ 2.6

121 (10) 60.1+ 3.8 -17.2+ 3.8 68.1+ 2.8 1.0+ 2.4
(30) 55.4+ 35 -8.3+ 4.4 64.1+ 2.9 6.7+ 2.3

122 (10) 64.7+ 4.0 -26.3+ 3.7 653+ 3.1 5.1+ 1.9
(30) 60.5+ 4.4 -18.1+ 56 64.1+ 3.6 6.9+ 2.7

123 (10) 46.4+ 0.3 8.8+ 5.4 69.3+ 2.7 -0.8+ 2.7
(30) 44.8+ 15 119+ 46  62.7 35 8.8+ 2.3

Mepacrine (10) 38.0+ 0.6* 25.6£ 0.7  54.9+ 0.6* 20.1+ 0.9
(30) 24.5+ 0.5** 522+ 0.6  35.7+ 0.4** 475+ 0.6
(100) 85t 0.3** 83.3t 0.9  15.8+ 0.3** 76.6+ 0.4
| Cso 26.4+ 0.5 33.2+ 0.6

Mast cell suspensions were preincubated at 37 °C with 0.5 % DMSO or test compounds for 3 min.
Fifteen minutes after the addition of compound 48/80 (10 ng/ml), b-glucuronidase and histamine
activities in the supernatant were determined. Mepacrine is a positive control. Values are presented as
meant S.E., N=3. *: P<0.05, **: P<0.01.



