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which is collected by filtration, dried and re- A solutibn of potassium
t-amylate obtained  crystallised from methanol. Yield 95%. The from 2 g. of
potassium and 40 cc. of tertiary  3-n-amyl ether of estradiol
17[err]-acetate shows                 amyl alcohol, is saturated with
acetylene. 2 g.  melting point 64-65[err]C. and [err] = + 38 [err] 3   5
of estrone cyclopentyl ether in 50 cc. of  (dioxan).
70 anhydrous toluene solution are added and     Similarly from 3-n-amyl
ether of estradiol, addition of acetylene is continued for ten hours
isobutyric anhydride and pyridine, the 3-n- at a temperature of about
20[err]C.              amyl ether of estradiol 17[err]-isobutyrate is The
reaction mixture is then reacted with  obtained at melting point
66-67[err]C.; [err] = 10  100 cc of an  aqueous solution  of 10%    + 36  1
(dioxan c= 1).                     75 ammonium chloride, the organic layer
separ-              EXAMPLE 10. ated washed with water, dried over
anhydrous   1 g. of n-amyl ether of estrone, obtained as sodium carbonate
and evaporated to dryness  described in Example 7, is dissolved in 20 c.c.
to give 1.7 g. of a crude product, which re-  of tetrahydrofuran. To the
resulting solution     crystallized from methanol, melts at 80-82[err]C.
there is added 0.1 g. of sodium borohydride  80         The melting point
is undepressed on admix-  in 5 cc. of water solution and the mixture is
ture with a specimen of 3-cyclopentyl ether of  stirred for some minutes,
at room temperature         17a-ethynylestradiol obtained as in Example 4.
(about 20[err]C.), then heated at reflux for about
EXAMPLE 6.                  one hour. After cooling some water is poured
20    A mixture of 1.5 g. of estriol and 1.5 g. of  into the reaction flask
up to complete precipi-  85         cyclopentyl-bromide  in  20  cc. of
sodium   tation of 3-n-amyl ether of estradiol which,
ethylate solution, containing 0.2 g. of sodium,  recrystallised from
methanol, melts at 85[err]C.                 is refluxed for three hours,
then ethyl alcohol    500 mg. of this product are dissolved in 



is eliminated by distillation and the residue  3 cc. of 99%  formic acid
and to the resulting   25  decomposed with a little water to give 1.7 g.
solution 25 mg. of p-toluenesulfonic acid are  90                 of
estriol 3-cyclopentyl ether.  M.P. 98-  added. The mixture is stirred
vigorously for a                 100[err]C. The n-amyl ether of estriol is
similarly  few minutes, then allowed to stand for about
prepared using n-amyl bromide.             fifteen hours at a temperature
of about 15[err]C.                                EXAMPLE 7.
After addition of water a precipitate is  30    To 1.1 g. of estrone there
is added 35 cc.  obtained of estradiol 17[err]-formate 3-n-amyl  95
of absolute methanol, 1.5 g. of n-amyl bromide  ether which, recrystallised
from  methanol,                 and 1.5 g. of potassium carbonate. The mix-
melts at 63-65[err]C.; [err]= + 32.5 [err] 1 (dioxan                 ture
is refluxed for four hours under stirring  c=0.3). Yield 80% of the
theoretical amount.                 then most of the solvent is eliminated
by dis-    WHAT WE CLAIM IS:-  35  tillation and the resulting solution
diluted with    1. Pentyl mono ethers of 3-hydroxy-oestra- 100
water. Thus a precipitate of n-amyl ether of  1,3,5-triene-17-oxygenated of
the formula:                 estrone is obtained which, filtered and re-
crystallised from a mixture methylene chloride-                  [err]
methanol, melts at 86-87[err]C.;  [err]= +  40  133.8[err] (1.5 in dioxan).
Yield 100% in weight.                                EXAMPLE 8.
Reacting 1.8 g. of estrone with 2.5 g. of                 isoamyl bromide
in methanol solution and the                 presence of 1.9 g. of
potassium carbonate as             45  in Example 7, the iso-amyl ether of
estrone is                 obtained, melting  at 99-101[err]C.;  [err]=
+ 140[err] (1.1%  in dioxan). Yield 98%  in  where X represents a ketonic
oxygen or a [err]-                 weight.
hydroxy group  or a [err]-hydroxy a-ethynyl                    In the same
manner as above, 17a-ethynyl-  grouping in which in each case the said
[err]- 105             50  estradiol is reacted with iso-amyl bromide to
hydroxyl group may be esterified with an                 give 3-iso-amyl
ether of 17a-ethynyl estradiol.  alkanoic acid containing from  one to
four 



EXAMPLE 9.                  carbon atoms inclusive, Y is hydrogen or, when
To a sodium  ethylate solution (obtained  X  represents a hydroxy group, a
hydroxy                 from 0.2 g. sodium) in 12 cc. absolute ethanol
group and R represents a five carbon open  110             55  there is
added a mixture of 1.5 g. of estradiol  chain, branched chain or cyclic
aliphatic group.                 and 1.2 g. of n-amyl iodide. After heating
at    2. 3-n-amyl ether of estrone.                 reflux for three hours,
the solvent is eliminated  3. 3-cyclopentyl ether of estrone.
and the residue diluted with a little water and  4. 3-n-amyl ether of
estriol.                         I                 cooled at 0[err]C. to
give 3-n-amyl ether of    5. 3-cyclopentyl ether of estriol.          115
60  estradiol, melting at 83-85[err]C. Yield 83%.      6. 3-n-amyl ether of
estradiol.                    1 g. of this product dissolved in 5 cc. of
7. 3-cyclopentyl ether of estradiol.                 anhydrous pyridine, is
treated at reflux for    8. 3-iso-amyl ether of 17a-ethynylestradiol.
about one hour with 2 g. acetic anhydride.   9. 3-cyclopentyl ether of
17a-ethynylestra-                 After cooling, the mixture is diluted
with  diol.                                     120             65  water
causing the precipitation of a product    10. A process for the preparation
of the                4                                       909,662
compounds claimed in claim 1 in which a 3-    13. A process as claimed in
claim  10 or 20         hydroxy-oestra-1,3,5-triene-17-oxygenated  of
claim 11 in which the five carbon chain hydro-         the formula
carbon halide is the cyclopentyl bromide or
chloride.                                                        14. A
process as claimed in claim 10 in 



which the 3 - hydroxy - oestra - 1,3,5 - triene- 25
17-oxygenated is the 3 - hydroxy - 17- keto-
[err]         oestratriene.
15. A process as claimed in claim 14 in
which the pentyl ether of 3-hydroxy-17-keto-
oestratriene is either further reduced to form  30
a 17[err]-hydroxy group or 17a-ethynylated and
17[err]-hydroxylated with potassium acetylide to
form a 17[err] - hydroxy - 17a - ethynyl grouping,     5  or its sodium
salt, where X represents a ketonic  followed in each case by acylation of
the 17-        oxygen atom or a [err]-hydroxy group or a [err]-  hydroxy
group, in order to obtain the desired  35        hydroxy a-ethynyl grouping
and Y is hydrogen  end product.        or a hydroxy group when X
represents a        16. A pharmaceutical composition suitable
hydroxy group, is reacted with a five carbon  for oral administration
including one of the    10  chain aliphatic hydrocarbon halide in the pre-
compounds mentioned in claim 1 to 9 mixed        sence of a condensing
agent.                with a pharmaceutically acceptable carrier.    40
11. A process as claimed in claim  10 in    17. A pharmaceutical
composition as defined        which the 17[err]-hydroxy group is
subsequently  in claim 16 where the carrier includes an orally
acylated with an alkanoic acid containing from   acceptable lipid.    15  1
to 4 carbon atoms.                                    For the Applicants,
12. A process as claimed in claim  10 or           FRANK B. DEHN & CO
claim 11 in which the five carbon chain hydro-      Chartered Patent
Agents;        carbon halide is the n-amyl. or isoamyl bromide
Kingsway House,        or chloride.
103, Kingsway, London, W.C.2.                Leamington Spa: Printed for
Her Majesty's Stationery Office, by the Courier Press
(Leamington) Ltd.-1962. Published by The Patent Office, 25 Southampton
Buildings,                             London, W.C.2, from which copies may
be obtained. 



PATENTS ACT, 1949                                      SPECIFICATION NO.
909,662       In accordance with the Decision of the Superintending
Examiner, acting for the comptroller-General, dated the twenty-second day
of August, 1963 this Specification has been amended under Section 29 in the
following manner:-       Page 1, line 73, for "estrone" read "estriol"
Attention is also directed to the following printer's errors:-       Page
2, line 26, for "disintegratable" read "disintegrateable"       Page 2,
line 50, for, "monoether" read "mono-ether"       Page 3, line 78, for
"C.C." read "CC."  THE PATENT OFFICE,
D 29472/1(13)/R.109 200 9/63 PL    27th September, 1963    


