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Targets for Efficient Syntheses by Metal Mediated Cyclisations

(0]
<O O NJ L. F. Tietze, H. Schirok,
H" / Angew. Chem. Int. Ed. Engl.
HO 1997, 36, 1124
OMe

Estradiol

- Cephalotaxine
L. F. Tietze, T. Nébel, M. Spescha
J. Am. Chem. Soc. 1998, in press
o
N (6]
OH
A \ E OMe "} 'F. Tietze, W. Buhr, J. Looft, T. Grote,
Chem. Eur. J. 1998, 4, 1554
0 N N
7 o]
[6) N
H OH
OMe

CC- 1065




TS e AR e s e T e e

Novel Cytotoxic Agents
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Cytotoxicity of CC-1065 Compounds
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Retrosynthesis of CPI
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Synthesis of CPI
NO, 1. PtO,/H,, dioxane Br z
2. PhSO,Cl, pyridine “SO,Ph
H,N 3. NBS, THF -
OMe 69 % PhO,S  OMe
e Br
95% | NaH, TBAL
THF
I 1. /BuLi |
\ THF, -78 °C C
ﬁ\ I SO.Ph 3.1, CH,Cl, \L *SO,Ph
N 60 % N
PhO,S  OMe PhO,S  OMe
Synthesis of CPI
I
B K 1. BuLi
r 1 2. Cp,ZrCH,Cl, N
\L *SO.Ph THF, -78 °C \L ! "SOzPh
. 3.1, CH,Cl, .
PhO,S  OMe 60 % PhO,S  OMe
Me\ngp I Cp | Cp. ™
Zr Cp~ er Zr N
\L N-soph e ﬁ\ N-50,ph .__>%|\ “SO:Fh
N e o ¥
PhO,S  OMe PhO,S  OMe PhO,S  OMe
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Synthesis of CPI

OAc

1. Ag,0, Silicagel,

I N-~50.Ph acetone, H,O X ! N“SozPh
\L 2 2. NaOAc, Ac,0
- N
N 90 % PhO,S OMe
PhO,S  OMe :
Pd(OAc),,
90 % Ag2co3:
DMF
OH 1. BBT;, CHzclz, OAc QAc
3h,-10°C
CSA,
N 2. Red-Al, toluene N. CH,Cl N.
/ ‘SOZPh‘ 18 h,25°C Y SO,Ph 212 SO,Ph
. uant.
"N 85 % N quan N
oH PhO,S  OMe PhO,S  OMe
Synthesis of CPI
OH cl
PPhs, CCly, NaH, THF, N-50,Ph
N-so,ph  CH,Cl, N-g0,Ph 20°C, 10min ¢
N 90 % N 63 % o
H H
OH OH
_CO4Et
_N:=N
EtO,C

PPh;, THF,25°C,8h

52%




Synthesis of CPA

5 H 1. NaH 4
T:‘ 2. N Br
*SO,Ph THF

PhO,S

HO

PhOZS

+ Isomer 6: 1

1. tBuLi

2. CpyZrCH;Cl,

THF, -78 °C

| Br
N. SO,Ph
) 93 %
PhO,S OMe 1:1
OMe

J 1. Ag,0/Si0,
*SO,Ph 2. Pd(OAC)z SOaPh Iz, CHzCIz SOzPh
. B 85 % 57%
PhO,S OMe

PhOZS OMe

Synthesis of Steroids by Tietze et al.
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Retrosynthesis of Estradiol

Synthesis of the CD - Ring Precursor

N
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N OrBu

OtBu DIBAL-H, OtBu (I','HO
¢d:§ CH,Cl, ,(;b THF
o 96 % HO 87 % OCHO

Pd(OAc),,

n-BusP, PrBu OBu OfBu
= o -
R saame— (\ = — <+
-CO. w &
2 L,Pd —"H i
62 % . 12%

Tsuji et al. 1992
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Synthesis of Estrones

10 mol% Pd(OAc),, 22 mol% PPhs,
OmBu DMF/MeCN/H,0=1:1:0.2,
/@LB’/B, ©:§ nBu NOAc, 70°C, 7h
+
MeO Z

50 % + 30 % Educt

jao]iTD

MeO

catalyst: 2.5 mol%, nBuyNOAc, 99 %
CH, DMF/MeCN/H,0=1:1:02, ?

115°C,45h
P, /O/-\O\
Siose
\\/l \P

", catalyst R =o-tolyl
Hermann, Beller Angew. Chem. 1995, 107, 1989

Synthesis of Estrone and Derivatives

3 bar H, 10 % Pd/C,
MeOH, RT, 18 h

H=13 %
AD-B-Mix, MeSO,NH,, @ °
{BuOH/H,0=1:1,

B-H=63%
RT,4h

OrBu
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Transformations of the Unsaturated Estradiol Derivative

PtO,, Hy, RT
—

97 %

(PPh;)3RhCV/H,,

97 % Pd/C EtOAc/MeOH, RT
o o,
EtOH, 80 °C 94 %
A
OrBu

Synthesis of Estradiol

Pd/C,
EtOH, 100 °C

0.07 mol% Pd: 24 % : 68 %
0.6 mol% Pd: 76 % : 18 %
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Cephalotaxine

Harringtonines and Cephalotaxine

OH (o]
Harringtonine R= W ¥y

Homoharringtonine R = ’ Y
OH HO *— CO,Me
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Retrosynthesis of Cephalotaxine

OAc
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0 NH, HCl
4 —_—
[0} 98 %

OAc

Synthesis of the Precursors for the Cyclisation to Cephalotaxine

OAc

® 0O

Q NH3C1
< @/\/
(0]

97 % Brz/HOAC
RT

0 NH,
ST
o Br

Synthesis of Cephalotaxine

8 mol% Pd(PPh),,

H
<O]ij(\/ N 1.7 equiv. NEts,
o o CHyCN, 50°C, 10h
OAc

85%
racemic
CH,4
RR __Co
P: /O/\O\
Pd Pd
L \
o—0 B
; R
CH,

catalyst R = o-tolyl

Hermann, Beller et al. 1995

[
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catalyst: 6 mol%,
2.2 equiv. BuyNOAc,

80% | CH;CN/DMF/H,0 =5:5:1,
120°C,5h

s
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Synthesis of Cephalotaxine

8 mol% Pd(PPh3)4,

85 %

H N,
S ool - WIReq s
o o CH;CN, 50°C, 10 h o Br
o

Ac
ee 87 %

80 %

catalyst R = o-tolyl

Hermann, Beller et al. 1995

catalyst: 6 mol%,

2.2 equiv. BuyNOAc,
CH,CN/DMF/H,0 = 5:5:1,
120°C, S5 h

ee 87 %

Synthesis of Cephalotaxine

1. OsO4, MesNO
2. DMSO, TFAA, NEt;
3. MeO.__OMe _PTS

<

4.NaBH,




