Acta Pharmaceutica Sinica 2001 ,36(3) :179 - 184 179 -
1 1= 1 1
b b b b
( , 1. 2. , 100050)
Mc Murry s
, 35 s X
(1Csp <10~ ° mol* L™ "),
35 ; s
14 27 ,
: R914.5; R977 .1 : 0513 - 4870(2001)03 - 0179 - 06
. Mc Murry
s 1, 1,2.
. ( ) .
. ( tamoxifen) Mc Murry ,Z,E
1:1,
3
, 0 , 25 ,
[4] .
. NaH Le wis s
(s.6] 3 3.4
. NaH
° [ A] 5
(I,IT,II0) , C [B], 3,4 ( 2) .
E V4 s
Tab 1 Structures of the target compounds 1- 21
E > lllz I]{Z
) B N O. 0O _,N—Ri
Ri7 N\ S \
, (CHz)m (CHy)m
| l
o L o O
H3C‘N/\/O o (CHz)n " (CHy)n
| )
CH3 @ No. U n m R=R No. UIl n m R=R
1 I 0 2 -(CHys 2 I 0 2 -(CHys
3 1 0 2 -(CHys 4 11 0 2 -(CHy)gs
. @ (CHy)s (CHy)y
5 1 0 2 CH, 6 1 0 2 CH,
7 1 0 2 C, Hs 8 II 0 2 C, H;
Tamoxifen 9 I 1 2 ~(CH)y 10 I 1 2 -(CH)s
11 I 12 CH, 12 11 1 2 CH,
13 1 1 2 C, Hs 14 11 1 2 C, Hs
15 I 1 2 -(CH)s 16 I,JI 1 4 -(CHy)s
- 2000-04-25 17 1,01 1 4 C, Hs 18 1 1 5 -(CHy) s+
o, , . 19 1 1 5 C, Hs 20 1,01 1 6 -(CHy)s
Tel :(010) 63165249 , Fax :(010)63017757 200 I, 1 6 C, Hs




° 180 - Acta Pharmaceutica Sinica 2001 ,36(3) :179 - 184

(CH2 n

R R1> 0
“ mcm)n O ) O O
HO
(Cﬂz)“

D oy
AN
(CH,)n

Reagents: (a) Zn/ TiCly; (b) NaH/ DMF, 80 C or K,CO;/ butanone , reflux, CICH,CH, I‘\IRI ; (¢) BBr3/ CH,Cl,, - 15°C; (d)
Ry
NaOH ,N(Bu)4HSO,, Br( CH,) mBr; (e) HN(C,Hs), or pyrrole, C;H;OH, 100 C, 2atm

Scheme 1 Route of synthesis of the title compounds
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Tab2 Structures of the target compounds 22 - 35
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No. C R R R =R, No. D R R R =R,
22 I H OCH;, -(CH)s 29 III OCH; OCH; GC,Hs
23 III H OCH; -(CH,) s 30 IV H H CH,
24 111 H OCH;  CH, 311V H OCH; -(CH,) s
25 III H OCH; G, Hs 32 1V H OCH; CH;
26 1 OCH, OCH; -(CH,)s 33 IV H OCH, G, Hs
27 111  OCH; OCH; -(CHy)gs 34 IV OCH; OCH; CH;,
28 11 OCH; OCH,; CH, 35 1V H HO  -(CH,) s
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Scheme 2 The possible mechanism of isomerization of tetrahydronaphthalenes in the presence of NaH
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Scheme 3  The possible mechanism of isomerization of tetrahydronaphthalenes in the presence of BBr;
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500 ,TMS ZAB2F
Perkim El mer- 683 , KBr
H, GF254
"HNMR CDCl, , , 500
MHz .
1 (Z,B)-1-[1- (4 ) -1- ] [2,3]
(Va)l™
, (10.4 g,0.16
mol) , 15 min, s THF
120 mL, -157C,
(9 mL,0.08 mol) , R 2 h, s
1- (2.64 ¢g,20 mmol) 4 (3.96 g,
20 mmol) THF 35 mL, , 2 h
, 10 % 210 mL
, , THF 500 mL ,
, THF, (200 mL x
3), . VLC ( /
20: 1) 5.2 g, :87.1 %.

"HNMR: 2.82 (2H, brs, =-CH,) , 2.85 ( 2H, brs,
ArCH,) ,4.75(1H,brs, OH) ,6.64 - 6.72(3H, m,
ArH) ,6.98 - 7.05(3H,m,ArH) ,7.11 - 7.23(7H,
m,ArH) ; MS:298( M™ ,100) ,183(20) ;IR:3366,

1608 ,1510,1263( Vb Vd) .
2 (Z,B-r[r@4 ) - ] [1,2,
3 4] (Vb)

(Z/E=1/1), 160 %, mp 139 -

142C, '"HNMR(Z/E=1/1):1.85(2H, m,CH,) ,
2.50,2.55(2H,twot,] =6.5, =-CH,) ,2.81(2H,t,
J=6.5,ArCH,) ,4.58 ,4.66(1 H,two brs ,OH) ,6. 60
(1H, m, ArH) ,6.62(1H,t, ArH) ,6.78 (2H, m,
ArH) ,6.88 (1H, m, ArH) ,7.01 - 7.32(9H, m,
ArH) ; MS:312( M ,100) ;IR:3408,1607,1508 ,
1441 1234,

3 (Z,BE)-6 -1[ 1 (4 ) -]
[1,2,3.4] (Ve)
142.5 %, ,mp 168 -

175°C. "HNMR:1.84(2H, m,CH,) ,2.52(2H,t,J
=6.5-CH,) ,2.80(2H,t,J = 6.5, ArCH,) ,3.74
(3H,s,0CH;) ,4.74(1H ,brs,OH) ,6.31(1H,dd,J,
=8.5,1,=2.5,ArH) ,6.61 (1 H,d,J =2.5,ArH) ,
6.63- 6.80(3H, m, ArH) ,7.03 - 7.06 (4H, m,
ArH) ,7.12 - 7.16(3H, m, ArH) ; MS:342( M",
100) ;IR:3354,1608 ,1506 ,1257 ,1238 .

4 (Z,E)-6
) 1

F[1 (4 )
[1.,2,3,4] (Vd)
, :58.3% ,mp 152 - 156 C.
"HNMR:1.83(2H, m,CH,) ,2.49(2H,t,] =6.5,
-CH,) ,2.79(2H,t,J =6.5,ArCH,) ,3.74(3H,s,
OCHj) ,3.76(3H,s,0CH;) ,6.34(1H,dd,J; =9.0,
J,=3.0,ArH) ,6.60(1H,d,J=2.0, ArH) ,6.69
(2H,d,] =6.5,ArH) ,6.75 - 6.79(3H, m, ArH) ,
6.93(2H,d,J=7.0,ArH) ,7.04(2H,d, ArH) ; MS:
372( M" ,100) ;TR:3385,1606,1508 ,1244 1168 .

5 (Z,E)-T{r[4 (4 ) 1 I H

[1,2,3.4] (VIa)'®

(Va) (937 mg,3 mmol) ,1 ,4
(1.0 mol*

_1_ (4_

6 mL,
L") NaOH 6 mL,
20 mL, ,
, . -CH,Cl,(10: 1)

, 1.04 g, :77.5%, mp 80 -
84°C. '"HNMR(300 MHz)(Z E=1:1) :1.81 - 1.95
(4H, m,2CH,) ,2.05(2H, m,CH,) ,2.53(2H, m,
=-CH,) ,2.78(2H,t,J =6.6 ,ArCH,) ,3.49(2H ,t,
CH,Br) ,3.93 ,4.00( 1H,2t,J=6.0,0CH,) ,6.63
- 7.34(13H,m,ArH) ; MS:448( M" ,100)(

60 mg
12 h.

s

Vib, Vic) .
6 (Z,E);-1{1-[4 (5> ) 1 -1- }
[1,2,3,4] (VIb)
,85 - 90°C, :76.7 % . ' HNMR

(300 MHz)(Z: E=5:1):1.66(2H, m,CH,) ,1.85
(4H, m,2CH,) ,1.96(2H, m,CH,) ,2.50(2H,t,
=-CH,) ,2.81(2H,t,] =6.6,ArCH,) ,3.43(2H ,t,
BrCH,) ,3.90,3,97(2H,2t, OCH,) ,6.64 - 7.32
(13H,m,ArH) ; MS:460( M" ,100) .

7 (Z,E)y-T{1[4(6 ) 1 -1 }
[1,2,3 4] (VIc)
, :87.7% . '"HNMR(300 MHz)

(Z/E1/1):1.39(4H,m,2CH,) ,1.64 - 1.78(6H,
m ,3CH,) ,2.35 - 2.45(2H,2t, =-CH,) ,2.68(2H,
t,J=6.6,ArCH,) ,3.30(2H 2t ,BrCH,) ,3.76 ,3. 84
(2H,2t,J =6.3,0CH,) ,6.52 - 7.22(13H, m,
ArH) ; MS:476( M" ,100) .
8 (Z)T{r[4( ) 1 -1 }
[2,3] ( 1) ,(E)-1-{1-[4 (2
) 1 -1 ¥ [2,3] (
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2)1( 1)
, (Va) (3.75 mmol)
1.12 g, 30 mL 2.07 g(15 mmol)
, (4.5 mmol) 1-(2- )-
829 mg, 10 h, , VLC
(CHCI;-CH; OH 80: 1) 1.20 g,
781 % 800 mg - - (100
1201) , 1,360 mg,
mp 145 - 148°C; 2,250 mg, mp
148 - 151 C,
9 3) @
VLC , :80.3 %.
1.0 g - - 100: 4: 2
) 3, 320 mg, mp 112 -
117°C; 4,210 mg,mp 68 - 71 C.
10 (Z)-1-{1[4 (2 ) ] -1
} [2,3] ( 5), (B)-1-{I-[4
(2 ) ] -1 } [2,3]
( &) (2
, (1.96 g,65.3 mmol)
(Va) (1.3 g,4.35 mmol) DMF 20 mL,
10 min, DMF 20 mL, 80 C,
(6.53 mmol) 2- 940
mg 1.5h. , - (20:1)
VLC , 5,390 mg, :24.3 %,
mp 86 - 88 C; 6,640 mg, :39.9 %, mp
97-99TC. 1
, 2
11 (GO C))
VLC , 42.5%. 270
mg - - (100: 2:1)
s 790 mg; 8140 mg.
12 (9) (10)
VLC , :80.0 %.
250 mg - - (100: 2: 2)
> 9, 50 mg, mp 118 -
121 C; 10 100 mg,mp 96 - 98 C.
13 (11), (12) (30)
VLC , 166.5 %
220 mg - - (100: 4:2)
, 11,30 mg, mp 163 -
166 C; 12 15 mg; 30 90 mg,

mp113-116C.
14 (13) (14)

, :80.4 %, 710 mg
- - (100: 2: 2) ,
13160 mg, mp 131 - 134°C; 14
220 mg, mp 152-154°7C,
15 (15)
, :89.2 %
,mp 74.5-77.5°C.
16 (16)
s 91.8 %.
17 (17)
R 74.7% . (ZE=1:1) .
18 (18) (32)
18130 mg, :10.5%; 32 400
mg , :32.3 %, mp117-122°TC,
19 (19) (33)
- - (100: 6:2) ,
19 420 mg, 31.7 % 33 520
mg , :39.3% ,mp112-1157T,
20 (20)
s :96.5 %,
21 (21)
s :66.7 % .
22 (22) (34)
VLC , :55.2%. 240 mg
- (5:1) ,
22110 mg; 34 80 mg.
23 (23)
VLC , :73.8 %
24 (Z)-1-{1-[4 (4 ) ] -1-
} [1.,2,3 4] ( 24)181
( VIa) (224 mg,0.5
mmol) , 1 mL 5 mL, 100 C,
4 h, s 30 mL , )
(100: 5: 1) ,
160 mg, , , ,
73.1 % ,mp 83 - 86 C, 25- 29,
25 (25)
, 97.1 %, mp 85-91C,
26 (26)
, 92.0 %, mp 65 - 69 C.
27 (27)
, :88.2 %, mp 132 -
138°C.



184 - Acta Pharmaceutica Sinica 2001 ,36(3) :179 - 184
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SYNTHESIS OF TRIPHENYLETHYLENE WTH ALIPHATIC CYCLIC
MOLETY ANDITS ANTAGONISM ON ESTROGEN RECEPTOR

XU Batling , GUO Zong v’ , WANG Nargong’ , GUAN Mirzhen” , LIANG Xiao tian' , CHU Feng- ming

( Institute of Materia Medica , Chinese Acade my of Medical Sciences and Peking Union Medical College,
1. Department of Synthetic Medicinal Che mistry, 2. Department of PharmaCOZOgy, Beijing 100050 , China)

ABSTRACT: AIM In order to improve the biological activity and reduce the side effects and toxicity, a
series of novel estrogen receptor antagonists were designed. METHODS  The key triphenylethylene
intermediates were obtained by the McMurry reaction. The target compounds were prepared by etherification .
The binding affinities of the target compounds for the estrogen receptor in rat uterine cytosol were measured by
a competitive binding assay and their estrogen agonistic/ antagonistic properties were investigated in the 3-day
uterine weight assay in the immature rats. RESULTS Thirtyfive new compounds have been synthesized and
their geometric configuration were determined by Xray crystallography and ' HNMR spectral data.
CONCLUSION Al of the test compounds showed affinity for the estrogen receptor (1Gso <10° ® mol*L "),
especially compound 35 with 1G, 1.07 x10° ¥ mol*L ' . Some compounds are antagonists , inhibiting uterus
growth; others are agonists, promoting uterus growth. Compounds 14 and 27 are superior antagonists to
tamoxifen .

KEY WORDS: antagonis m on estrogen receptor ; triphenylethylene





