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Tamoxifen is the most important anti-breast cancer drug in clinical use and has the potenti
al to be used as a chemopreventive breast cancer agent.
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Hydroxyl derivatives.

McMurry coupling.

TiCl,/Zn/9 = 4:8:3

87% vyield, 3:5 (Z.E = 1:5.7).

9 or 10 gave E isomer as the major pr
oduct.

12 (E/Z = 14:1), and 13 (E/Z = 22:1)

In vivo,tamoxifen is transformed to hyd
roxytamoxifen, which has a much high
er binding affinity for the estrogen rece
ptor and appears to be the compound

responsible, in part, for the biological a
ctions of tamoxifen.
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A5aagents and conditions: (&) PvGL, NaM, THF, 0 °C &, 2 h () 9 or 10,
TiC4, Zn, THF, réfion, § h; {c) CHEH)oNICHg)s, KOy, aeatong, HeC,
rollux, 5 i () MeLl, THF, -759C. 2h.

12/22/03



metal-mediated synthetic methods for tamoxifen.
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 (a) Et,AlICI, Cp,TiCl,, CH,Cl,,; (b) NBS, -78 °C: (e)
PhZnCl, Pd({PPh,), {catalyst), THF, reflux;(d) Br,,
CH,Cl,, NaOMe/MeOH, -78 °C - room temperature; (e)
p-MeQC_H,ZnCl, Pd(PPh,), (catalyst), THF, reflux;(f)
NaSEt, DMF, raflux; (g) CICH,CH_NM=a_-HCI, NaOQEt,
EtOH, reflux; (h) HCl(g), Et,0; (i) 0.5 N NaOH.
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A Nickel-Catalyzed Carbozincation of Aryl-Substituted Alkynes
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1. Parallel Synthesis of

Tamoxifen and Derivatives on S

olid Support via Resin Capture
2. 55 library. 13-68 %. 1:0to 1:

1 ratio.
3. 90 % piurity.
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r, Rg = OCHzCHaMN{CHz )4
Br, A3 = CHoCHaMiMe)s
Br, Ry = CHaN(i-PF)z

Br, Ag = MN{Me)z
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4 Bis(boryl)alkene (10 equiv), aryl halide (15 equiv), PdidppfiClz
(0.5 equiv), 3.5 dimethoxyphenol (50 equiv), 6 M KOH (50 equiv),
DME, 25 °C, 18 h. #7 (1 equiv), 6 M KOH (100 equiv), 25 °C, 18
h. © For simplicity, only one of two possible regioisomers s shown.
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1-Butynyldimethyl(2-pyridyl)silane (1).

Et———MgCl + Me,SiCly — ™ Et——=——SiMe,ClI
THF
0°Ctort 51%
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» directing effect of 2-pyridyl group
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table1. catalytic one-pot diarylation through the catalytic
carbomagnesation/cross-coupling sequence. .

1) Ar'Mgl (1.5 equiv)

/\ I\i h Cul (30%), Et20, 0 °C art Nl -
S — - Arﬂ\ifj\ i F
Si
Et
3

Si 2) A%l (1.5 equiv
L ! Palp(Bugls (%) ez
1 (1.0 equiv) THF, 40 °C

[Ln Art Al 3 yield [ E7]
| CeHs (a) CyHs (a) Jaa  S0% (92/8)
Z CeHs (a) 4-MeOC;Hy (b) Iabh  60% (92/8)
3 CeHs (a) A-MeN(CHL0CHs (e) 3ac 55% (88/12)
4 CeHs (a) F-CFaCsHs (e Jad  75% (95/5)
5 CeHs (a) 4-EtOCOCHy (e) dae 58% (94/6)
& CeHs (a) F-ClCHy (1) Iaf A% (94/6)
li 3-ClCsHy (g)  4-MeaN(CH2)0CHs (¢)  3gc 55% (92/8)
B -ClCsHy gy 4-MeCsHy (h) Izh  79% (92/8)

« The two aryl groups (Ar 1 and Ar 2) are introduced in a cis fashion, which is in accordan
ce with syn carbometalation and retention of stereochemistry during the sub-sequent cro
ss-coupling.
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Ar: N°X 1) BCl3 (2.2 equiv)

3 ‘ Q Arz
Ar1\])\3i | P CHoCly, -40 °C, 5 h: A'A\%\B( o
Me, 2) pinacol, EtzN P

Et
3 one-poft 4
I 3(ED) d yield (ZE)
I Jaa (94/6) daa 82% (Y8/2)
2d Jac (B&/12) dac 3% (94/6)
3 3ad (95/5) dad al%a (99/1)
4 Jae (94/0) dae 04% (=991 )
5t Joc (U2/8) dgc TT% (95/5)
o 3gh (92/8) dgh T3% (97/3)

» the cross-coupling of 3 at the C-Si bond (Hiyama cross-coupling) was no s
uccess. (steric)

» Borodesilylation.
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Diversity-Oriented Synthesis of Multisubstituted Olefins JoAm. Chem. Soc., Vol 123, No. 47, 2001
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Al Pd[P({-Bu)s]> (5%)
Ar i .
B(pin) + Ar— !
| ! NaOH/H->0 (3.0 equiv)
Et (1.2 equiv) THE
4 60 °C, 24 h
run 4 (JE) Ar? 5 yield (£/2)
| 4aa (973) 4$MeN(CH»0CgHy (e} Saac  95% (9971
2 daa (973)  4-MeCzHy(h) Saah Q6% (9971
3 dac(94/6)  CeHs(a) Saca Q8% (3/935)
4 dac(946)  4MeOCgHy (b) Sach  95% (5/95)
5 daci94/6) A-MelCgHy (i) Saci O2% (95/53)
6 dad (99/1)  4-MeOCgHy (b) Sadb  97% (= 090/1)
7 dad (99/1)  4-ClCgHy (f) Sadf  90% (= 99/1)
8 dad (991)  2-MeOCsHs (j) Sad) Q5% (= 99/1)
9 dad (991)  3-pyridyl (k) Sadk  67% (= 991)
10 dge (95/5)  4-MeOCgHy (b) Sech BO0% (4/96)
11 dge(95/5) 3-MeCgHy (1) Secl 82% (98/2)
12 dge(97/3)  3-thienyl (m) Sgem B7% (9901
13 4gh (97/3)  2-MeCsHa4 (n) Sghn  93% (= 00/1)
14 dgh (99/1)  3,5-F2CHs (0) Sgho  98% (= 09/1)
15 4gh (991}  l-naphthyl (p) Sghp  99% (= 99/1)
Suzuki-Miyaura Coupling
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a wide array of electronical
ly and structurally diverse t
etrasubstituted olefins in a
regiocontrolled, stereocont
rolled, and diversity-oriente
d manner.

scheme should be easily e
xpanded to the constructio
n of a more general tetrasu
bstituted olefin structure.
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