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Table 1 The structures and activity of compounds that change basic side chains

RO
o
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e

Promoting uterine growth

Anti-uterine growth effect

Compd. R Dose/ug - - - - - -
Number of animals  Average weight of uterine/mg Number of animals Average weight of uterine/mg
Control - - 24 26.1 - -
Estradiol - 0.1 24 82.3 - -
7 CN + 1 6 55.1 12 61.7
10 18 46.6 18 445
100 18 43.9 18 42.7
1000 18 40.7 18 36.1
8 < /N-§- 1 12 48.6 24 48.7
10 12 422 24 36.7
100 12 42.7 24 32.5
1000 12 354 24 28.9
9 N—§— 1 6 52.7 6 56.3
10 6 46.6 6 52.7
100 6 43.9 6 39.7
1000 6 40.1 6 36.7
H3C
10 3 ,N-% 1 18 44.6 18 54.7
HaC 10 18 5.0 18 543
100 18 66.0 18 64.7
1000 18 71.5 18 70.8
1 HaCﬂN% 1 18 454 12 56.2
HeC—~ 10 18 53.6 12 61.3
100 18 67.6 12 66.4
1000 18 66.5 12 66.0
12 CH3 1 6 373 6 60.1
HaC
N% 10 6 50.0 6 58.7
HaC—”
cH 100 6 62.1 6 69.5
3
1000 6 60.4 6 70.2
1 Tamoxifene 1 6 38.9 6 64.1
10 6 64.8 6 62.1
100 6 65.6 6 72.1
1000 6 70.1 6 74.1

estrogenicity. ] Med Chem, 1984, 27: 1057-1066).
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Table 2 The activity of compounds with different 6-, 4'-dihydroxy. “Dose required to give 50% inhibition of a maximally effective (1x
10-'") dose of 17p-estradiol

N-O
o
s

Receptor B Receptor .
Compd. R, R, . 1C;, Compd. R, R, . 1C,,
activity activity
Estradiol - - 1.00 Not test 43 6-OH 4'-Et 0.012 5
4-Hydroxy tamoxifene - - 0.36 0.5 44 6-OH 4'-i-Pr 0.03 30
8 6-OH 4'-OH 0.34 0.2 45 6-OH 4'-n-Bu 0.01 10
13 H H <0.002 300 46 6-OH 4'-Ph 0.011 100
14 6-OMe 4'-OMe <0.002 300 47 6-OH 4'-SMe 0.04 Not test
15 6-OH 4'-OMe 0.073 1 000 48 6-OMe 4'-CH,OH <0.01 600
16 6-OMe 4'-OH 0.008 250 48 6-OH 4'-CH,SEt 0.07 100
17 H 4'-OMe 0.006 100 50 6-OH 4'-CF, 0.008 1000
18 H 4'-OH 0.003 35 51 6-OH 2'-Me,4'-OH 0.41 2
19 H 4'-Cl1 <0.002  Not test 52 6-OH 2'-OMe.4'-OH 0.16 2
20 6-OH 4'-Cl1 0.046 1 53 6-OH 3'-Me,4'-OH 0.13 1
21 6-Cl 4'-OH 0.006 1000 54 6-OH 3'-CL,4'-OH 0.12 2.3
22 6-OH 4'-Me 0.07 50 55 6-OH 3'-F,4'-OH 0.20 0.3
23 6-Me 4'-OH Not test 300 56 6-OH 3',5'-Me2, 4'-OH 0.12 100
24 6-OH 4'-F 0.19 2.3 57 6-OMe 3'4'-OCH,0O <0.01 500
25 7-OH 4'-OH 0.02 300 58 6-OH 4'-NO2 0.05 500
26 2-OH 4'-OH <0.002 190 59 6-CO,Me  4-OH <0.01 30
27 5-OH 4'-OH 0.10 100 60 6-CO,H 4'-OH Not test  Not test
28 4,6(0OH), 4'-OH 0.05 350 61 6-CONH, 4'-OH <0.01 1000
29 5,6(0OH), 4'-OH <0.01 400 61 6-COMe  4-OH 0.008 60
30 5,6,7(0OMe), 4'-Me 0.05 350 62 6-POEt,  4-OH <0.01 200
31 6-N(Me), 4'-OH 0.004  Not test 63 6-C=CH 4'-OH 0.029 20
32 5-F,6-OH 4'-OH 0.098 3 64 6-OH 4'-CO,Me 0.07 50
33 5-Me,6-OH 4'-OH 0.07 Not test 65 6-OH 4'-CO,Et 0.06 50
34 5,7(Me),,6-OH  4'-OH 0.005 500 66 6-OH 4'-CO,H 0.012 325
35 4,7(Me),,6-OH  4'-OH 0.002 100 67 6-OH 4'-CONH, 0.039 200
36 4,5-Benzo,6-OH 4'-OH 0.009 500 68 6-OH 4'-CONHMe 0.016 40
37 6-OMe H <0.002 >1 000 69 6-OH 4'-CONMe, 0.040 20
38 6-OH H 0.062 2.5 70 6-OH 4'-COMe 0.075 32
39 6-OH 2'-OH 0.057 10 71 6-OH 4'-PO,Et, 0.010 210
40 6-OH 3'-OH 0.16 3.2 72 6-OH 4'-C=CH 0.12 0.8
41 6-OH 2'-Me 0.40 0.7 73 6-OH 4'-CH=CH, 0.10 7
42 6-OH 3'-F 0.29 2.5

Table 3  Activity of compounds with 2-phenyl change.

17p-estradiol

N
o
L+
HO' S

"Dose required to give 50% inhibition of a maximally effective (1x10"") dose of

Compd. R Receptor activity IC,," Compd. R Receptor activity 1C,,
74 1'- Naphthyl 0.2 0.8 81 Isopropyl 0.15 3
75 2'- Naphthyl 0.067 80 82 Cyclopentyl 0.08 5
76 4'-OH-1'- Naphthyl 0.16 2 83 Cyclohexyl 0.09 2.5
77 2'-Thienyl 0.30 20 84 E-4'-OH-cyclohexyl 0.09 2
78 3'-Thienyl 0.20 10 85 4'-OH-Benzyl 0.19 5
79 Methyl 0.15 35 86 4'-Pyridyl 0.056 100
80 Ethyl 0.13 20 87 4'-Pyridyl-N-oxide 0.005 100
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Table 5 The protective effect of the compound on the bone

mineral density of the distal femur

Bone mineral density of the distal femur of ovariectomized

Compd. rats/% (Protective effects)
0.01 mg-kg'-d' 0.1 mg-kg'-d' 1.0 mg-kg'-d' 10.0 mg-kg'-d!
Ethinyl - 69.2 - -
estradiol
8 9.6 50.0 57.7 53.8
17 -1.3 -1.4 41.8 26.7
40 - -30.9 79.7 442
53 - -10.0 17.0 439
55 34.5 423 82.5 -
76 359 42.3 82.5 -
84 - 17.0 61.3 67.4

Table 4 Effects of compounds on uterine growth, EPO activity and serum cholesterol levels in ovariectomized rats. "MED at which a

significant (>5-fold increase relative to OVX control and value of 7, = 10) increase in EPO activity was observed. Activity at the MED is

expressed as V_

Uterine wet Uterus Lower cholesterol Uterine wet Lower cholesterol
Compd. . . Compd. . Uterus EPO
weight/g EPO MED (V) ED,,/mg kg’ weight ED,,/mg kg’
Ethinyl estradiol 0.01 0.1 0.005 43 10 1.0 4.3
Tamoxifene 0.1 0.1 0.2 44 0.1 1.0 3.6
8 0.1 >10 0.2 45 >10 10 2.3
13 0.1 >10 <0.1 46 0.1 1.0 2.4
14 0.1 >10 <0.1 47 1.0 1.0 0.9
15 >10 >10 <0.1 49 1.0 1.0 2.5
16 1.0 >10 <0.1 50 5.0 5.0 0.4
18 0.1 >10 <0.1 51 0.1 >10 0.4
20 0.1 >10 0.3 52 0.1 1.0 <0.1
21 10 >10 >10 53 10 >10 1.0
22 1.0 >10 2.9 54 10 >10 1.2
23 1.0 >10 >10 55 0.1 >10 0.4
24 1.0 >10 1.4 56 1.0 1.0 1.8
25 10 >10 - 59 0.1 >10 2.8
26 >10 >10 >10 60 1.0 >10 9.0
27 >10 >10 - 61 10 >10 -
32 >10 >10 >10 64 1.0 >10 0.5
33 10 >10 5.4 65 1.0 10 3.8
37 0.1 >10 <0.1 67 >10 >10 -
39 >10 >10 >10 68 >10 >10 -
40 >10 >10 0.8 73 >10 >10 >10
41 >10 >10 >10 74 0.1 1.0 10
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