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Estrone

Estrone

HO Four contiguous chiral centers

Estriol

Estrone is a weak estrogen and a female sex hamone Angular methyl group

Estrone one of the three estrogens (the other two are

) ) Trans-Anti-Trans ring junctions
estradiol and estriol)

Estrone is excreted in the form of estrone sulfate in urine

Estrone is the first steroid harmone to be discovered in 1929 Trans hydrindanone system
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oeooé% Torgov’s Synthesis of Estrone

MgBr
Estrone
Strategy used is AB —>» ABD —> ABCD o ACId
6-Steps Total Synthesis Base
Key reactions are: Acid catalyzed cyclization &
Stereoselective reduction
Pd CIH2
Torgov., Tetrahedron Lett., 1963, 4, 1553.
MeO Et3SIH
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00000-% Torgov’s Synthesis of Estrone

HO
Torgov., Tetrahedron Lett., 1963, 4, 1553.

Preparation of 6-OMe-Tetralone

PPA
OR
MeO CO,H

MeO AICl,, DCM MeO CO-H 030 1. PCls
90% P N 2. SnCl,, DCM
o 88%
H,, CuCr204 CrO;
—_—
0
98% MeO 62% MeO

\. J
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S, Corey’s Asymmetric Synthesis of Estrone
O
0O
| CBS
- . S
MeO (o) catalyst
MeO MeO

CBS reagent

(0]
‘ ‘Q —>2 5, (+)-Estrone
MeO MeO

Corey, E.J. J. Am. Chem. Soc., 2007, 129, 10346.
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(HE . . . .
S, Tietze’s Synthesis of Estradiol Methyl Ether
o OBu OBu
1) NaBH,, EtOH NaBH,, EtOH HCO,H, Py
y y
o 2) Isobutylene, H* CeCl37H,0 4 Ac0
OBu O'Bu
5 Pd(OAC), L
PhsP £
H

Mo

Br
Br Br
> v/
MeO CHO MeO

MeO

Tietze, L. F. Angew. Chem. Int. Ed., 1996, 33, 2259.
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Major isomer

1) H,, Pd-C

>

2) H,0*




Synthesis of Estrone

I Vollhardt’s Synthesis of Estrone
0000 y
OR
P 1. Excess
H _ nBuLi
T 2. Ethylene
| Oxide
OH
— S 1. TsCl, Py
= 2. NalIMEK
o)

Vollhardt, K. P.C. J. Am. Chem. R
Soc., 1980, 706, 5253.

ck

0
\é Z > MgCl
'
Cul, TMSCI

Li
Li

Li

(T T
||||| I
\

OTMS
Li, NH;
é
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Vollhardt’s Synthesis of Estrone

0
TMS———TMS
™
> TMS__ A S
CpCo(CO), | P |
_ ™S ™S
Major Isomer - -
0
TMS 3
- | A
v
T™S |
18% 56 %
95%
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Ggoem Model Studies

TMS Pd(OCOCF;),
» Intractable Mixture
Ketalization
T™MS
T™S 1.AcCl, AlCl;  'MS
y
:@O 2. CF3CO,H, ACO

TMS Na,HPO,

Extending this successful strategy to the below tetracyclic
compound requires protection of the keto group to avoid
Baeyer-Villiger oxidation

TMS————TMS
o

CpCo(CO),

Major isomer
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UM Vollhardt’s Synthesis of Estrone

AcCl, AICI; Complex Mixture

CCly, RT

nBuLi, (BOMe);

AcOH, H202

Separable

Vollhardt, K. P. C. J. Am. Chem. Soc., 1980, 106, 5253.
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List’s Synthesis of Estrone

MeO

List, B. Angew. Chem. Int. Ed., 2014, 53, 8770.

er =99.9:0.1
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M Hayashi’s Synthesis of Estrone

Q Ph

1) Q—\LPh

H OTMS
o) 2) PhCO,H, H,0
+ 3) aq. KCN

N _CHO  4)CS,, Mel
/©/\/ 5) SOCI;
MeO

5 reactions in One-Pot

O,N

1) Pinnick oxidation
OTIPS2) pd(OH),, H,

1) LIBHEt TIPSOTH 3) COCL, DEM  Estradiol
3 —
) DIBAL H> base 4) AICIl;, DCM Methylether
) S MeO MeO CHO 5) Pd(OH)2, H,
2 reactions in One-Pot 5) ACOH

Hayashi, Y. Angew. Chem. Int. Ed., 2017, 56, 11812.

CH-845 Course on Organic Synthesis; Course Instructor: Krishna P. Kaliappan 12



(HIE

S0 Bruno’s Synthesis of Estrone
0000 y
gBr /OH
1) Zn, EtOH Br Cl
LS St daal=N
" 2) LDA, HCHO 2) PhyP, CCly
@)
1) Bul.i Hoveyda
P OEt >
( 2 o Grubbs Il
2) \d catalyst
MeO
3) Allyl bromide
BBr
Heck Pd-C, H, ’
Reaction DCM

Cyclohexadiene

MeO i
Linclau, B. Org. Lett., 2010, 12, 680 Major Isomer
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