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2,3,17~-Triacetoxyestra-l,3,5( 10) -triene has been prepared in good yields either from 2-chloromercurio- 
3-methoxy-I 7P-acetoxyestra-I ,3,5( 10) -triene by a novel hydroboration-oxidation route or by oxidation 
of a previously unknown 2-organoboron substituted estradiol. 

It is now well established that 2- and 4-hydroxyestrogens mercurio-derivative ( lb)  in 80 y4 yield.2 Direct replacement 
play a most important role in the oxidative metabolism of of the mercuriated function by a hydroxy-group proved un- 
estrogens in man.l We have already reported the regio- successful in contrast with the successful oxygen substitution 
selective mercuriation at C-2 of 3-methoxy- 17P-acetoxy- at C-4 in the 4-aceto~ymercurio-analogue.~ We therefore 
estra-1,3,5( 10)-triene ( la) ,  which affords the 2-chloro- considered the reaction of (lb) with diborane and oxidation 
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O R 2  

a; X = H, R 1 =  Me, R 2 =  Ac 

b; X = HgCl ,  R ’ =  Me, R 2 =  A c  

c ;  X = OAc, R’ = Me, R 2  = A c  

d; X = O A C ,  R’ = R 2  = A C  

e;  x = OH, R’ = R * =  H 

( 2 )  

of the intermediate organoborane, a process which works 
satisfactorily on simple aromatic substrates.4 

Hydroboration of ( l b )  proved to be successful and oxida- 
tion of the intermediate organoborane with 30 % hydrogen 
peroxide,? followed by treatment with acetic anhydride and 
pyridine afforded 2,17~-diacetoxy-3-metlioxyestra-l,3,5( 10)- 
triene ( I C ) , ~  after chromatography on an ascorbic acid 
impregnated silica gel coIumn,j in 45% yield from (la). 

An alternative route for the preparation of (lc) arose from 
the consideration that acid anhydrides form bulky adducts 
with boron trifluoride.6 These complexes may act as regio- 
selective FriedelLCrafts reagents and therefore attack the less 
hindered 2-position of (la). 

-i- Alkaline hydrogen peroxide was not used, owing to the 
instability of thc catechol system; see ref. 1 ,  p. 12. 

5 All compounds hake lH n.m.r., i.r., and mass spectra in corn- 
plete agreement ltith the assigned structures. All new compounds 
gave correct niicroana lyses. 

From the reaction of (la) with acetic anhydride and boron 
trifluoride at  0 ‘ C  we isolated the expected compound (2)9 in 
SO% yield.T The absence of the 4-isomer shows that the 
reaction is regiospecific. The ketonic nature of (2 )  and the 
presence of a Lewis acid moiety in the niolecule suggests 
that (2) may be oxidized by neutral 30% hydrogen peroxide. 
The product of this oxidation (2 days, room temp.) was 
directly acetylated and after chromatography gave ( I  c). 

Reaction of ( lc)  with pyridine hydrochlorideX followed by 
acetylation afforded, in 75 ”/, yield, the 2,3,17P-triacetoxy- 
estra-l,3,5(10)-triene (Id). 

The preparation of (2 )  leads to a practical and simple 
synthesis of the triacetate (Id), from which 2,3,17/%tri- 
hydroxyestra-l,3,5( 10)-triene (le) can be easily ~ r e p a r e d . ~  
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S Compound (2): n1.p. 173-175 C (from di-isopropyl ethcr); 
u.v. XnI:Lx 320 (E 19 000) and 380 nm (E 12 800); i.r. V m s x  1 720 
and 1 61Ocni-l; ‘H n.1n.r. (CDCI,, from Me,Si) Z, 0.90 ( 5 ,  3H, 
18-H,), 2.10 (s, 3H,  -COMe), 2.40 (s, 3H, -COMe), 4.00 (s, 3H, 
-OMe), 4.75 (m, l H ,  17-H), 6.80 (\, 1 H ,  aromatic), 7.10 (s, lH ,  
-CH=), and 8.10 (s, I H ,  aromatic); 1*3C 1i.m.r. (CDCI,, p.p.m. 
from Me,Si) 6 12.1 (q), 21.1 (q), 23.2 (t), 24.7 (q),  26.1 ( t ) ,  26.8 (t), 
27.6 (t), 30.3 (t), 36.6 (t), 38.3 (d) ,  42.8 (s), 43.5 (d), 49.8 (d). 55.8 
(q) ,  82.5 (d), 101.9 (d),  112.L (d) ,  117.7 (\), 129.0 (d), 133.7 (s), 
147.6 ( 5 ) ,  158.9 (s), 171.0 (s), 180.6 (s), and 190.7 (s). 


